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Preface

SAP HANA (High-Performance Analytical Appliance) is an in-memory, column store database
that supports real-time data loads and analytics. As the name conveys, SAP HANA is an
appliance combining hardware and software. SAP has been providing business applications
for different domains for many years. Now, it has come up with a game-changing database
platform that helps a business to run faster and analyze decision-making in real time,

thus helping users to analyze data within seconds.

In SAP HANA, both analytical and transactional data is stored. Along with this, analysis of the
data combination is possible on-the-fly. SAP HANA unleashes the potential to analyze Big Data
in real time, which includes structured and unstructured data. SAP HANA also supports data
warehousing in which existing SAP NetWeaver Business Warehouse (SAP BW) models to SAP
HANA and makes decisions on top of this. SAP HANA also possesses libraries that support
predictive, spatial, and textual analysis, which can be run on multiple data sources.

What this book covers

Chapter 1, SAP HANA Studio - Look and Feel, gives an introduction to SAP HANA Studio,
the GUI which will be used throughout the book for almost all the recipes.

Chapter 2, Data Provisioning, provides recipes on how to load data into SAP HANA using
different tools. The source system for the data can be either SAP or non-SAP systems.
Moreover, as SAP HANA supports real-time analysis, a selection of tools and the types of
data load will also be covered. Recipes in this chapter help in deciding on and implementing
the solutions.

Chapter 3, Modeling, shows how to create models in SAP HANA. The models created will be
exposed for reporting. Once we have data in physical tables, we create models in SAP HANA
that help us to analyze data on-the-fly.

Chapter 4, Reporting, shows how to create reports on top of SAP HANA models and consume
data for analysis. Different people in the organization use the same data in different ways
for their analysis. Recipes in this chapter will help us learn how to do analysis using different
reporting tools on top of SAP HANA.
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Chapter 5, Advanced Features in SAP HANA, helps you learn how to work with advanced
features such as hierarchies and currency conversion in SAP HANA. The recipes in this
chapter may not be useful in all situations, but they help in complex scenarios.

Chapter 6, User Management, introduces the basics of administration in SAP HANA,
which covers user role creation, assigning them, and how they work.

Appendix A, Introduction to SAP HANA, gives a basic idea of what SAP HANA is by describing
the features and comparing it with traditional databases available on the market.

Appendix B, Architecture, explains the core architecture in detail with all the components of
SAP HANA.

Appendix C, Applications Powered by SAP HANA, shows how SAP HANA can be used as a
database in supporting other applications.

What you need for this book

There are different SAP HANA editions offered by SAP. We need to have any one edition installed:

Software component Enterprise edition Enterprise edition Platform edition
extended

HANA Studio X X X

HANA Information X X X

Composer

HANA Client X X X

HANA Client for Excel X X X

HANA User Interface for X X X

information access

HANA Database X X X

HANA Host Agent X X X

Diagnostics Agent X X X

BusinessObjects Data X X

Services

HANA Direct Extractor X X

Connection (DXC)

Landscape Transformation X X

Add-on (SLT)

Landscape Transformation X X

Replication Server
HANA Load Controller (LC) X

—21
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Software component Enterprise edition Enterprise edition Platform edition
extended

Sybase Replication Server X

and Agent

Sybase Adaptive Server X

Enterprise (ASE)

Who this book is for

If you are a beginner and you consider yourself as a future SAP HANA modeler, then this is the
perfect book for you. You should have basic knowledge of RDBMS concepts and SQL to start
preparing the recipes that are covered in this book.

Conventions

In this book, you will find a number of styles of text that distinguish between different kinds of
information. Here are some examples of these styles, and an explanation of their meaning.

Code words in text, database table names, folder names, filenames, file extensions,
pathnames, dummy URLs, user input, and Twitter handles, are shown as follows: "These jobs
will be recreated automatically from IUUC_MONITOR <mass_ transfer ids."

A block of code is set as follows:

Var out = SELECT "SalesOrderId", "ProductId", "QuantityUnit", "Currenc
y","Quantity", "GrossAmount", "NetAmount" from "_SYS BIC"."SAP_ HANA
COOKBOOK/AN SAP HANA COOKBOOK';

Words that you see on the screen, in menus or dialog boxes for example, appear in the text
like this: "Enter the values for SAP HANA Hostname and Instance Number, and then click
on Next."

Reader feedback

Feedback from our readers is always welcome. Let us know what you think about this
book—what you liked or may have disliked. Reader feedback is important for us to develop
titles that you really get the most out of.

To send us general feedback, simply send an e-mail to feedbackepacktpub. com,
and mention the book title via the subject of your message.

If there is a topic that you have expertise in and you are interested in either writing or
contributing to a book, see our author guide on www . packtpub.com/authors.
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Customer support

Now that you are the proud owner of a Packt book, we have a number of things to help you to
get the most from your purchase.

Errata

Although we have taken every care to ensure the accuracy of our content, mistakes do happen.
If you find a mistake in one of our books—maybe a mistake in the text or the code—we would be
grateful if you would report this to us. By doing so, you can save other readers from frustration
and help us improve subsequent versions of this book. If you find any errata, please report them
by visiting http: //www.packtpub.com/submit-errata, selecting your book, clicking on
the errata submission form link, and entering the details of your errata. Once your errata are
verified, your submission will be accepted and the errata will be uploaded on our website,

or added to any list of existing errata, under the Errata section of that title. Any existing errata
can be viewed by selecting your title from http://www.packtpub.com/support.

Piracy

Piracy of copyright material on the Internet is an ongoing problem across all media. At Packt,
we take the protection of our copyright and licenses very seriously. If you come across any
illegal copies of our works, in any form, on the Internet, please provide us with the location
address or website name immediately so that we can pursue a remedy.

Please contact us at copyright@packtpub . com with a link to the suspected pirated material.

We appreciate your help in protecting our authors, and our ability to bring you valuable content.

Questions

You can contact us at questions@packtpub.com if you are having a problem with any
aspect of the book, and we will do our best to address it.




SAP HANA Studio -
Look and Feel

In this chapter, we will cover:

» Understanding about SAP HANA Studio

» Switching between different views - perspectives

» Navigating SAP HANA Studio - the Navigator Pane

» Administering SAP HANA Studio - the Administration Console perspective
» Modeling SAP HANA Studio - the Modeler perspective

Introduction

This chapter discusses SAP HANA Studio. It covers the technology used in developing the
SAP HANA Studio interface, how to navigate the different options available, the operations
supported, and so on.

Understanding SAP HANA Studio

This recipe introduces you to why and where SAP HANA Studio is used. We will also
look at how SAP HANA Studio has been developed and the technologies used behind
its development.
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SAP HANA Studio - Look and Feel

SAP HANA Studio runs on the Eclipse platform and is both the central development
environment and the main administration tool for SAP HANA. SAP HANA Studio is used by
administrators to administer activities, such as to start and stop services, monitor the system,
configure system settings, and manage users and authorizations. SAP HANA Studio interacts
with the servers of the SAP HANA database by using SQL. Developers use SAP HANA Studio
for content creation such as information views and stored procedures. These development
objects are stored in the SAP HANA repository. SAP HANA Studio is developed in the Java
language and is based on the Eclipse platform.

SAP HANA Studio is the interface between the HANA database and the reporting layer or the
HANA database and the presentation layer. It is the area where we design our models (for
example, data models—3NF, 5NF, dimension models—based on star schema where we have
facts, dimensions, and so on). SAP HANA Studio is a collection of applications for the SAP
HANA appliance software. It enables developers, modelers, or technical users to work on
development activities of the SAP HANA database. These activities include creating/managing
user authorizations and building models, which can be creating new or editing existing models
of data in the SAP HANA database. SAP HANA Studio is a client environment which can be used
to access the SAP HANA database. The database can be located in the same environment or at
a remote location.

There's more...

Platforms supported
SAP HANA Studio runs on the Eclipse platform Version 3.6. SAP HANA Studio can be used on
the following platforms:

» Microsoft Windows x32 and x64 versions of XP, Vista, and Windows 7

» 64-bit versions of the Linux platform such as SUSE and Ubuntu

» For Mac OS X, SAP HANA Studio (Version 1.00.60) is available for download

System requirements

Java JRE 1.6 or 1.7 must be installed to run SAP HANA Studio. The path variable parameters
have to be set for JRE. The correct Java variant installation has to be selected accordingly,
32 bit or 64 bit.
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Installation paths
An installation path has to be defined while installing, otherwise default values will be applied,

as shown:
» Microsoft Windows 32 bit (x86): C:\Program Files (x86) \sap\hdbstudio
» Linux 64 bit (x86): /usr/sap/hdbstudio
» Microsoft Windows 32 bit: C: \Program Files\sap\hdbstudio
» Microsoft Windows 64 bit: C: \Program Files\sap\hdbstudio

» Eclipse IDEathttp://en.wikipedia.org/wiki/Eclipse (software)

Switching between different views -

perspectives

We use the same IDE, SAP HANA Studio, for different activities, such as modeling,
administration, and transports. The corresponding perspective has to be set to perform
these respective activities. This recipe explains in detail about the perspectives available.

Getting ready

SAP HANA Studio presents its various tools in the form of perspectives.

A perspective contains specific task- or resource-related functions. It determines which views
and editors are available and controls what appears in certain menus and toolbars for the
developers, modelers, or technical users to leverage based on the requirements.
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SAP HANA Studio - Look and Feel

Database administration and monitoring features are contained primarily within the
Administration Console perspective. There are other perspectives as well, which include
Modeler, SAP HANA Development, Debug, and Lifecycle Management, as shown in the
following screenshot:

5 Open Perspective l":' E] | m—ri

%® Administration Console (default)

fﬁDebug

%}JJava

e -
@NJJava Browsing

TgJJa*.ra Type Hierarchy
%JavaScript I
& Lifecycle Management
%a'MDdﬂEF

=J=Plug-in Development

™ Resource

J=I' SAP HAMA Development
£9Team Synchronizing

QK Cancel

There are several key Eclipse perspectives that you will use while developing; however,
these are the major ones that are used predominantly:

>

Modeler: The Modeler perspective is used to define information models and to create
various types of views and analytical privileges to create models. It allows users to
create new or modify existing models of data. Modelers can create different types of
models (for example, attribute views, analytic views, and calculation views) depending
on the data, which can be transaction data, master data, or any dimensional or other
data. All databases are listed in the Navigator Pane of the studio.

SAP HANA Development: This perspective consists of new tools specifically created
for SAP HANA XS (Extended Application Services). These tools help in writing the
server-side JavaScript code. This perspective is used to create development objects
that access or update models. There are native and non-native applications that are
supported, such as JScript, HTML5, Java, and .Net.
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» Debug: This perspective is used for debugging purposes, such as server-side
JavaScript or SQLScript.

» Administration Console: This perspective is used to monitor the system and
change settings. This perspective allows administrators to administer and monitor
the SAP HANA database instances. It also includes the database status information.
Administrators can check the overview of the system, servers, running services,
diagnose logfiles, monitor log size, volume size, system performance, multiple alerts,
and so on. They can also create users and roles and can assign privileges to roles.

» Lifecycle Management: This perspective is used for future releases and
upgrades. It helps in providing automated updates for SAP HANA using SAP
Software Update Manager.

How to do it...

From the Window menu, select Open Perspective and change the perspective accordingly.
At the bottom of the menu, we can see the Other option, from where we can access other
perspectives as well, as shown in the following screenshot:

Ji5 Modeler - SAP HANA Studin

File Edit Mavigatq | Window ||Help

it New Window - - - o - -
Mew Editor
I Open Perspective » §&  Lifecycle Management
Show View » %3' Modeler
) ) J=/ SAP HAMNA Development
Customize Perspective...
Save Perspective As... Other...

Reset Perspective...
Close Perspective

Close All Perspectives
Mavigation »

Preferences

In the top-right corner of SAP HANA Studio, we have an option to open the available
perspectives and change them.

('

By clicking on the == icon, we can navigate between perspectives.
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There's more...

The previously mentioned perspectives are the most frequently used. Other than these,
we have another perspective, which is the PlanViz perspective. This perspective is used
when we use the visualize plan for an SQL code.

See also

» The Plugin perspective
» The Resource perspective
» The JavaScript perspective

» The Team Synchronizing perspective

Navigating SAP HANA Studio - the Navigator

Pane

When we log on to SAP HANA Studio, this is the place through which we can access all the
objects—schemas, tables, procedures, information views, and so on. We can see this pane on
the left side of the studio. This recipe discusses the different actions that can be performed
from the Navigator Pane.

Getting ready

SAP HANA Studio is client software deployed on local machines which is used to connect to
the SAP HANA server (database). For this, we have to add the system with all the details in
the Navigator Pane. It is this pane that we will be navigating to access objects in the database
and achieve tasks, as shown in the following screenshot:




Chapter 1

[B Modeler - - SAP HANA Studio =[] =<
File Edit Navigate Window Help
(mi & o AT g o [ %5 Debug =/ SAP HANAD... [T2 Modeler | §& Administrati...
9 SAP HANA Systems 53 ] - @& 5 % ¥ ° 0|3 QuickLaunch 2 = B[l Cheat Sheets 52 =8
No System configured Adding New Systems and
Folders
Welcome to Modeler
- |+ [5] Adding New Systems and Folders
Selected System: | Username: Select System,
Content
New )
. f Package ©
Navigator Pane @ Package
Attribute View Packages are used to group tagether related information ©
obiects for shucturing purposes. & =
» AnalyticView E
. R
7 Caleulation View =
%]
42 Analylic Privilege o
|
& Procedure 5l
5 Decision Tables ' %
Adding New Systems and
Folders
Setup Data Help
= B [ Documentation .

« i ] Go to ‘Creating a New Folder'
Quick Launch
=/ JobLog 2 S Progress| [ History VR G B X--0O

Current | History

Job Type System User Submitted At Status

« i v

ne

0 items selected

At first look, the pane looks empty as we don't have any systems added. Once we add
systems, we can browse through all the content. We can connect to multiple HANA
databases from a single studio. Let us say that, a company has multiple HANA servers across
the landscape—Development, Quality, and Production. Individual entries have to be added
for each system and connected to the same.

The options in the Navigator Pane depend on the opened perspective. When we are in the
Modeler perspective, we will see only the available systems and the objects. The content differs
with the SAP HANA Development perspective or Debug perspective. This can be seen in the
following screenshot:

g =
p 2AP HANA Systems 52 B[R Project Explorer 52 | () SAP HANA Repositories O SAP HANA Systems = [
& - @ =] <=-=4> N — <':=={> -
4 & HDB a4 5 Projectl
4 ‘% HDB (SYSTEM) > B JavaScript Resources
» = Catalog 3 MySourceFile.xsjs
> = Content
> L= Security

s
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There are other options in the top portion of the Navigator Pane to monitor system health,
administration, the SQL console, and so on. We will look at all the available options in detail.

System Monitor

We can monitor the system using the LD option. When we click on this button, details of
all the available systems will be displayed. By default, information available in the memory,
used memory, and so on will be displayed system wise. These results can be configured with
what data needs to be displayed on the monitor screen. We can further drill down to the
administration mode from this menu. Just a double-click on the system will take us to the
administration section of that system, as shown in the following screenshot:

[ System Monitor i3 =&
System Monitor $ | @3]
ol B
SystemID  Operational State Alerts Date Disk (GB) Log Disk (GB) Trace Disk (GB) Dotabase Resident ... System Resident..  Used Memory (GB)  CPU (%)
i) @ All services are started 4 2 alerts with HIGH priority,2... [151.84/325116 1[5:87/51165 |[686/3251.16 | [B8.08/504 90 |[11493/504.50 |[36.94/454.41 |

The “ b option helps us with the administration of a particular system. More details on
this option will be covered in the Administering SAP HANA - the Administration Console
perspective recipe of this chapter.

As we deal with the administration of the system, this completely depends on the roles and
authorizations we possess in the system.

SQL Console
T

The option opens up an SQL console, where we can write the SQL code for different
purposes. We usually write the SQL code for DDL/DML/TCL operations, such as creating/
altering a table, inserting/updating/previewing/deleting data contents of a table, or committing
updates. The code written in this is reusable. We can save the code as a file on our local PC and
use the same code in the future.

The SQL code will be executed based on the roles/authorizations we have on a system.
We should have authorization to execute SQL on a schema; otherwise, the execution
fails with an invalid authorization issue. The SQL Console window is as shown in the
following screenshot:
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The level we select while opening the SQL console is very important. As shown in the
preceding screenshot, we can see the name of the schema for which the SQL console has
been opened. Text in the header section of the SQL console will be in the following format:

SYSTEM NAME (USER NAME) HOST NAME (Current Schema: SCHEMA NAME)
Let's have a look at each of the fields:

» SYSTEM NAME: This represents the system which has been selected for opening SQL
Console. The length of the system name will be three characters.

» USER_NAME: This tells us the username with which we have logged in to the system
and are working with in SQL Console.

» HOST NAME: This shows the details of the host to which we are connected. The same
host details can be seen from the properties of the system.

» SCHEMA NAME: This gives us the name of the schema which has been selected while
opening the SQL Console window. If SQL Console has been opened while selecting
the system, we don't see this in the header section. From the preceding screenshot,
we can see that when SQL Console is opened from the system level, no schema
details are displayed. The same happens when we select a schema and open SQL
Console; we can see the schema on which SQL Console is working.

The important thing here is that when we execute any SQL command without giving a schema
name, it works on the schema which we have selected. When tables/views are created
without giving the schema name, these will go and sit in the schema. There is no restriction
on fetching data from any schema; we can run SQL on any schema to retrieve data.

[}
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Find Table

The & option helps us in searching for a table in the system. This icon will be active only
when we select a catalog folder in the system, as tables will be located in the catalog section.
Even though a schema is selected to find a table, the search will be executed on the entire
system. All the tables with the given search string will be returned. We can also select to
include column names in the search. In this case, results will consist of the column names as
well. The minimum length of the search string is two characters.

Find System

The E option can be used to search systems. The name of the system will be stored in the

following format:
SYSTEM NAME  HOST_ NAME (USER_NAME)

A search will be executed soon after giving a single character. A search string can be a part
of the system name, host name, or a username. All values that match will be displayed.
There are two more options, Open Administration and Open SQL Console, at the bottom
of the search window, as shown in the following screenshot. If these are checked,

it automatically opens the corresponding windows—Administration/SQL Console.

S SAP HAMA Systems 7 = B8
E - [5 = <*==={> =
g - |
& Find System [ -i-ﬂ]
Enter systern name part or pattern (* or T): -

Matching iterns:

Open Administration Open 50L Conscle

= = ————
'\‘?J' OK Cancel
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Link with Editor

The =¥ option links the objects opened with the navigation pane. When this option is
enabled and an object is selected, the corresponding object in the navigation pane will be
highlighted automatically. For example, let us assume that we are working on a few tables,
views, and procedures opened in SQL Console, which are present in different schemas.
When we change from one object to another in the main window, the same object in the
respective schema will be highlighted in the navigation pane. This allows us to search
where the objects are located exactly when required.

There's more...

» Cheat sheets can be opened in SAP HANA Studio. Select the Window menu,
expand Show View and select Other. Now expand the Help folder. We can see
Cheat Sheets. Select it, now we can see the Cheat Sheets pane on the right-hand
side of SAP HANA Studio

» Views in SAP HANA Studio

See also

» SAP HANA Database - Studio Installation and Update Guide at http://help.sap.
com/hana/SAP HANA Studio Installation Update Guide en.pdf

Administering SAP HANA - the

Administration Console perspective

This recipe introduces another perspective. This perspective is more helpful for
administrative purposes.

Getting ready

The Administration Console perspective helps with the administration aspects of SAP HANA.
This perspective is helpful for SAP HANA technology users (database administrators) who
work on regular administrative tasks which involve maintaining and monitoring system status,
monitoring disk volume usage, configuring alerts, and so on.

vww allitebooks.conl
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Let us go through the different options in this perspective. The following screenshot illustrates
the Administration Console perspective:

] ] C=
B (GANESH) HANA Learning Last update: Jul 6, 2013 1L06:02 AM & | (B Interval; 60~ | seconds| [ |
Overview | Landscape | Alerts| P e| Wolumes | Confi Systemn Diagnosis Files | Trace Canfiguration

General Information Current Alerts and Messages

Operational Status: [ 'sapstartss' Senvice not started 4t 2 alerts with HIGH priority

Start Tirme of First Started Serice: Apr 12, 2013 12:48:30 AM B 2alerts with LOW priority

Start Time of Latest Started Service:  Apr 12, 2013 124%:12 AM Show alerts

Distributed Systern: Mo

ession: 10053375657 (HewDBL00_REL) & There are configured and/or active traces

Build Time: Mar 28, 2013 6:37:07 PM Show trsces

Platform: SUSE Lirnux Enterprise Server 11.1

Linusx Kemel Version: 2.6,32.24-0.2-default

Hardware Manufacturer: 1BM

Database Used Memory Disk Usage

Used Memary/Peak Used MemoryiAllcation Limit (GB) Data Volume Size/Total Disk Usage/Total Disk Size (GB)

On Host saphansl: [36.05/450.29 H544L)  OnHost saphonal [I5L184/1135.45 335L16)
More information Log Volume Size{Total Disk Usage/Total Disk Size (GB)

Resident Memory On Host saphanal:  [9.87/10.28 SIL65]
Database Resident{Total Resident{Physical Memory (GE) Trace Yolume Size/Total Disk Usage/Total Disk Size (GB)

O Host ssphanal; [(TS37ITE sigg) OnHostsphonsl [GE/IIGS 335L16)
More infarmation More information

CPU Usage

Database CPU UsagefTotal CPU Usage/Maximum CPU Usage

On Haost saphanal; [071 100]

More infarmation

How to do it...

We need to configure a system in SAP HANA Studio before starting to work on it. There could
be different systems available in the landscape—Development, Quality, and Production.
The following is the process of adding a system.

Adding a system

In order to connect to a SAP HANA instance, we need to know the server credentials and
details (user ID, server, password, and instance number). The left-hand side of the studio

Navigator Pane shows the available HANA instances in SAP HANA Studio. Following are the
steps to add a new system:

1. Right-click in the Navigator space and click on Add System, as shown in the
following screenshot:
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| Modeler - - SAP HANA Studio
File Edit Mavigate Project Window Help
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2. Enter the values for SAP HANA Hostname and Instance Number and then click on
Next, as shown in the following screenshot:

Specify System

Specify a host name and an instance number for the system which should be added

Hostname: saphana.hosti

Instance Number: 00

Use HTTPS: =

Description: HAMNA Learning

Locale: |English (United States) -

Add to Folder: / Browse...

@ < Back Next > Enelr

[}
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3. Enter the database credentials—User Name and Password—to connect to the SAP
HANA database. After the successful connection to SAP HANA, click on Next and
then click on Finish, as shown in the following screenshot:

Bispen o D

Connection Properties

Specify the properties to be used for connecting to the systemn.

Authentication can be carried out via the current operating system user or a valid SAP HANA
Database user

() Authentication by current operating system user

@ Authentication by database user

User Mame: GAMESH

Password: oo-ooo--o-oo-oo-|

(To manage your password, see 'Secure Storage’

[7] Connect using S5L

@ <Back || MNea> || Fnish || Cancel

4. The SAP HANA system now appears in the Navigator Pane, as shown in the
following screenshot:

G Modeler - - SAP HANA Studio RN

File Edit Mavigate Window Help

0., SAP HANA Systems 53 =

Bi-mEEEg"
4 |& (GAMESH) HAMA Learning|
[» = Catalog
[» = Content
[» = Security
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There's more...

Apart from adding a system, there are other activities as well that can be done in the
Administration Console perspective.

Overview

In this tab, we can have a snapshot of the overall status of the system. As shown in

the screenshot in the Getting ready section of this recipe, it includes the system status,
build version, hardware and software details, disk memory utilization, CPU utilization,
and so on. We can dive into each category to get in-depth details.

Landscape

In the Landscape menu, we can have a glance at different services running and their
administration, configuring hosts, redistribution operation on tables, and so on.

Services

Under this category, activities related to services are handled. All the services running across
every host will be available here. We can start, stop, or kill the services. Memory usage

and allocation details across different servers can be monitored, and the result set can be
customized by fields to be displayed.

Configuration

Hosts can be configured using Configuration. Assignment details of master/slaves for all
servers can be monitored from this screen.

Redistribution Operations

Tables have to be redistributed among index servers for effective utilization of resources and
optimal performance. Performance will be optimal when frequently joined tables are located
in the same index server compared to those that are spread into different index servers.
Therefore, it is highly recommended to distribute the tables among index servers. This can be
performed soon after adding the hosts or later as well based on the models we build on the
tables, for which we have separate options available.

The same operation has to be applied for partitioned tables as well. Partitioned tables will

be distributed across different index servers. This location can be specified manually or
determined by the database when it has been partitioned initially. The size of these partitions
will be growing in time, which may not give us optimal results. Therefore, it is required to
redistribute the partition tables as well.

[}



SAP HANA Studio - Look and Feel

Alerts

For an administrator, system status, services, and resources have to be monitored continuously.
Configuring alerts will help in making timely decisions. In the generation of alerts, the statistics
server plays a major role. When the SAP HANA system is started, the statistics server is
automatically activated on the host of the active master name server. The statistics server runs
SQL commands internally and collects all the information from all index servers. From this data,
important alerts information will be displayed in the Overview tab and the Alerts tab will hold
detailed level data.

E-mail notifications can be configured for these alerts and thereby all stakeholders will be
updated on alerts. The sender's e-mail address, recipient's e-mail address, and SMTP port
details are required for this setting. The recipients listed will be notified by e-mail upon
generation of alerts by the statistics server.

Performance

All performance-related processes can be monitored from this tab. This includes threads,
sessions, SQL cache, expensive statements, progress in jobs, load details, and so on.

Whenever there is an 1/0 operation in the SAP HANA system, it starts threads on the
corresponding server. The detailed level of data on these threads can be monitored and
can be cancelled if required. Similarly, details related to open sessions, SQL plan cache,
expensive statements executed, and jobs which are progressing can be monitored.

Apart from these, the load impact on the SAP HANA system can be monitored. Flexible options
are provided to change the filters dynamically so that we can drill down or drill up on the

data of any server in the host. This really helps in understanding where the server is being
impacted with peak loads on which server.

It makes no sense if system resources are not effectively utilized after taking on a powerful,
in-memory database such as SAP HANA.

Volumes

The Volumes tab gives us complete detail on the memory statistics of all servers (name server,
index server, statistics server, and XS Engine) on the host. This includes total disk size, used disk
size, remaining disk size, and volume size. Details about data volumes, log volumes along with
the page size, and block size are also available.
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Configuration

The Configuration tab has highly sensitive data as all the system configurations are maintained
in this section. For the SAP HANA system, configurations are stored in the form of configuration
files—the . ini files. We will have several values, and these settings can be changed for the host
or the entire system. When the value is changed, a green mark will be shown indicating changed
values. Against a few values, a minus sign will be displayed. We cannot change these values and
they are set by the system itself, as shown in the following screenshot:

i =
15 (GANESH) HANA Learning Last update: Jul §, 2013 11:09:13 AM 7 |
Owerdiew |Landscape | Alerts | Performance |Wolurmes Configuration | System Information | Diagnosis Files | Trace Configuration
Filter: b4
Name ° Default System Host -
instances 0 ®0 el
name HDEB Statisticsserver
runlevel 3
startdir ${SAP_RETRIEVAL_PATH}
stderr
stdout ${SAP_RETRIEVAL_PATHM.
4 [ trace
alert none
childoutput hane
daernon info
filename tracef/daemon
network info
a [1 xsengine
arguments |There are host specific values for host saphanal
executable hdbxsengine
flags COMPRESSBACKLUP
instances 0 ®1
hame HOB XSEngine Walue for host saphanal
runlevel 3
startdir ${SAP_RETRIEVAL_PATH}
stderr
stdout $SAP_RETRIEVAL_PATHM...
4 5| executarini =
4 [1 global __ |Forthis file it is not passible ta canfigure host specific values
calculate_cpu_time off =
stop_net_fail 1 =
use_old_trace_format off =

System Information

The System Information tab holds the system information table, which has data related
to the SAP HANA system. Data in each table can be viewed and a detailed analysis can
be performed to take decisions for system maintenance. This includes tables on memory
consumption, work load statistics, transactions in use, and many more.

Diagnosis Files

Trace and logfiles of the system can be browsed from this menu (all the trace and logfiles
right from the starting date of the system setup). These files can be viewed or downloaded
to a local PC.

s
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Trace Configuration

Detailed information about the actions of the HANA database can be obtained using different
traces. We can activate these traces and configure them as per our requirements.

We can configure the following traces:

SNo Trace Default Configuration

1 SQL trace Inactive

2 Performance trace Inactive

3 Kernel profiler trace Inactive

4 Global database trace Active with default trace level ERROR
5 Database trace Active with default trace level ERROR
6 User-specific trace Not specified

7 End-to-end trace Active with default trace level ERROR
8 Expensive statements trace Inactive

» SAP HANA Administration Guide at http://help.sap.com/hana/SAP HANA
Administration Guide en.pdf

Modeling SAP HANA Studio - the Modeler

perspective

In this recipe, we will see how a modeler starts working in SAP HANA Studio to
accomplish modeling activities. To perform any modeling activity, we have to switch
to the Modeler perspective.

Getting ready

All the modeling activities will be done from this perspective. We will be creating tables,
information views, SQL procedures, and so on. Let us talk in brief about this perspective.

=
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SAP HANA Modeler is a graphical data modeling tool used to design analytical models and
analytical privileges. Analytical models are used to load data and report on top of them,
whereas analytical privileges are used to restrict access to those models. SAP HANA Modeler
is intended for users with extensive technical knowledge and can therefore be regarded as the
more powerful tool. The Modeler perspective supports functions as shown:

» Creating information views (attribute/analytic/calculation) and analytic privileges

» Processing models

» Administration tasks such as managing modeling content

» Importing table definitions/schemas

» Loading data

The Modeler perspective is as shown in the following screenshot:

U SAPHANA Systems 52 = O =1 QuickLaunch &2 =8

- EN g
[ril 11 B8% Modeler Perspective

Welcome to Modeler
Modeling Activities

Navigator Pane Content
New 9
©
£ Package # Package °
% Attribute View Packapes are used to gioup together related information
biects for sructuring pUIposes e
» Analytic View ]
17 calculation View A
4 Analytic Privilege S
€8 Procedure B
i/ Read More... Create... %
% Decision Table e o
£
Configuration Data Provisionin
Setup Data Help
[ Manage Preferences, [ Generate Tim %] Dacumentation
*3 configure Import Server 2 Data Provisio
% fa
£

Quick Launch

There's more...

In the modeling section of SAP HANA, there are several things to know. A few of them are
explained in this recipe.

s
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Information views

Information views are of different types—Attribute View, Analytic View, and Calculation View.
When we use an information composer, a calculation view is created. Calculation views are
basically a query which is built on top of analytic views and other calculation views to meet a
complex business requirement.

Some of the features are as follows:

»  Attribute views

» Analytic views

» Calculation views

» Transportable design time objects are stored in the repository

» Database objects (column store views) are generated from these
development artifacts

SQLScript

SQLScript provides a flexible programming language environment as a combination of
imperative and functional expressions of SQL. The significant part is that it allows developers
to easily express data and control flow logic by using DDL, DML, and SQL query statements as
well as imperative language constructs, such as loops and conditionals. On the other hand,
functional expressions are used to express declarative logic for the efficient execution of
data-intensive computations. This logic is internally represented as data flow, which can

be executed in parallel as SAP HANA supports massive parallel processing.

Some of the features are as follows:

» Push data-intensive operations into the SAP HANA database
» Used in calculation views and procedures
» Read-only procedures

» Read/Write procedures

» SAP HANA Modeling Guide at http://help.sap.com/hana/SAP HANA
Modeling Guide en.pdf
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Data Provisioning

In this chapter, we will cover:

» Loading data into SAP HANA - data provisioning methods

v

Uploading data from flat files

» Using SLT to load data into SAP HANA

» Using SAP Data Services as an ETL tool to load data into SAP HANA
» Loading data into SAP HANA using DXC

» Loading data using Sybase Replication Server

Introduction

The process of loading data into SAP HANA is called data provisioning. There are many ways to
load data into the SAP HANA system. We can use several available tools for data provisioning.
The decision to select an appropriate tool depends on the requirement and other factors,
such as the type of source system, the complexity of data transformations required between
the source system and SAP HANA, and whether the replication is real time or not.

In this chapter, we will see the different tools and options that are available for data
provisioning: loading data from flat files, using SAP Data Services, SAP Landscape
Transformation, and Sybase Replication techniques.

[vww allitebooks.cond
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Loading data into SAP HANA - data

provisioning methods

Based on the requirements, the data provisioning methods for loading data into SAP HANA
are different. This recipe briefs you on the tools available for data provisioning and how
they work.

Getting ready

This recipe briefs you on the tools available for data provisioning and its application.

How to do it...

The process of data loading is different for the data provisioning tools. In this recipe, we will
see in detail the technique and options available for loading data into SAP HANA using different
tools. The next recipes deal individually with each tool.

As mentioned earlier, the selection of a data provisioning tool depends on the characteristics
of the source system and other factors. The mechanism of each data provision technique
differs. Let us look at the key factors in each technique that will help in deciding which
mechanism to select. Here, the key factors will only be discussed for SLT, SAP DS, and Sybase
replication, as loading flat files is just a simple import of file into the SAP HANA system.

SAP Landscape Transformation

SAP Landscape Transformation (SLT) is a trigger-based replication technique. This is the
primarily used technique for provisioning of data from the SAP system. The following are the
key factors to be considered while selecting SLT as the data provisioning mechanism:

» The SLT server has to be installed separately.

» Real-time replication of data is possible. If there is a requirement for real-time data
replication from a source system, this is the technique.

» This works by capturing changes made to the tables on the source side by detecting
the triggers sent by the database to update tables. When there are changes to the
data in tables, they are replicated to SAP HANA.

» We can schedule the replication as a real-time or batch process, and it can be periodic.
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» Data and metadata from tables can be replicated using this technique.

» Selective replication of data is possible by applying filters and selecting only the
fields that need to be replicated.

» SLT can also be used to load data from non-SAP source systems. The source
database must meet some criteria to support the replication server that captures
the changes.

SAP Data Services
The SAP Data Services (DS) technique is implemented in most of the cases. While replicating
data using this mechanism, the following key factors should be noted:

» A separate software component, SAP Data Services, is required and has to

be installed

» Replication is done by scheduling jobs batch-wise, say hourly or daily

» Both data and metadata from tables can be replicated to SAP HANA

» Complex transformations and data cleansing are possible

» The replication can leverage existing extractors, function modules, and programs
in the source system

» Data loading from non-SAP source systems is also possible

Sybase replication

This replication technique is a log-based replication. It is specific to non-SAP systems,
databases, and so on; for example, ASE, Oracle, MS SQL, and DB2 UDB on Linux, Unix,
and Windows (LUW). The key factors for this replication technique are as follows:

» Sybase replication uses database log tables to identify changes in the source
system. Hence, this will be carried at the database level.

» Inthis replication, the application layer is bypassed. Hence, it is a high-performing,
real-time replication mechanism.

» Filtering or transformation of data is not possible as the application layer is
not involved in the replication. Hence, the mapping will be one-to-one and at
the table level.

» An exact copy of the data in the source table is replicated into SAP HANA.
» It supports real-time data replication from non-SAP systems.
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Considering all these features and the key points under each replication technique, it is
clear that these data provision mechanisms differ functionally and technically. Based on
the business requirement, a solution has to be built selecting one of the preceding data
provisioning techniques.

There's more...

We have to think about strategic and technical considerations while deciding the exact data
provisioning technique. We will discuss these briefly.

Strategic considerations

First we must understand the operational and corporate requirements. For this, there are
certain factors to be considered. These are listed as follows:

» Real-time replication or non real-time replication of data

» Source system

» Type of data—transactional, hierarchical, unstructured, and so on
» Complexity of transformations

While understanding these requirements and answering these points, we will come across
different situations such as different source systems—SAP, non-SAP, disk-based legacy
databases, external files in the form of CSV (comma-delimited files), and unstructured data;
and the data provisioning tool will be preferred accordingly. For example, in the case of
unstructured data, SAP Data Services is preferred as cleansing of data will be required

prior to loading. If data is available in the form of external files, we may not need any tool;
data from files can be directly imported to SAP HANA using SAP HANA Studio. If required,

we can also use SAP Data Services to load from files. If real-time data replication is required,
SLT is preferred as this helps in loading up-to-the-minute data from all source systems that
are compatible with SLT, thereby maximizing the availability of updated data to the end users.
When huge transformations and data cleansing is required, we go with SAP Data Services.

Technical considerations
On the other hand, technical considerations also have to be taken into account before

deciding on the replication tool. This includes the following factors:
» Data replication capabilities
» Source system compatibility
» Administration/configuration aspects

=]
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The following table gives a clear picture of the entire comparison of different data

provisioning techniques:

The first comparison is with regards to data replicating properties:

Data replicating SLT SAP Data Sybase Replication
capabilities Services
Data movement Real-time and Scheduled Real-time replication
scheduled replication
replication
Data Replication Replication set up at  Replication Replication by Logical

approach

Presence of
load balancing

Data
transformation

Supported tables

Support for
compressed
tables

the table level

Load balancing
(parallelization)

Limited data
transformations and
filtering are possible

Transparent, pool,
and cluster tables
can be replicated

Compressed tables
are supported

according to SAP
Data Services
configuration

Load balancing
(parallelization)

Complete ETL
toolset for data
transformations

Transparent, pool,
and cluster tables
can be replicated

Compressed
tables are
supported

Unit of Work (LUW)

No load balancing

No transformation
of data

Transparent tables
can be replicated.

No support for pool
and cluster tables,

but consult OSS notes.

Tables with
compressed values
are supported for DB2
Versions 9.1, 9.5, and
9.7. Row compressed
tables only supported
for DB2 Version 9.7.
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The next comparison is with regards to the source system compatibility, as shown:

Source system
compatibility

SLT

SAP Data Services

Sybase Replication

SAP Systems

Non-SAP
Systems

Unicode

SAP ERP systems from
4.6C, other ABAP based
systems from Basis
release 4.6C. For SAP
systems, this is an RFC
connection from SLT to
the source system.

Any system on SAP
supported database. For
non-SAP systems, this is
over a DB connection.

Unicode or non-Unicode
source systems

SAP ERP systems from
4.6C, other ABAP-
based systems from
Basis release 4.6C

Any

Unicode or non-Unicode
source systems

SAP ERP 6.0

Feasible in Sybase
Replication Server,
currently not in
scope for SAP
HANA though

Unicode source
systems only

The comparison with regards to the administration and configuration aspects is shown here:

Administration and

SLT

Configuration aspects

SAP Data Services

Sybase Replication

Administration

Configuration

Transformations

Administration in
SAP HANA Studio

Some configuration

in SLT server,
especially with
the first setup of
new replication
scenarios

Transformations are

configured and
processed on the
SLT server

Administration via
regular SAP Data
Services Management
Console, or through
SAP Solution Manager

Configuration in SAP
Data Services

Transformations
are configured and
processed in SAP
Data Services

Administration
in SAP HANA
Studio using the
Load Controller
component

Configuration in
Sybase Replication
Server

No transformations
possible
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See also

» Learn more about data provisioning in SAP HANA at http://scn.sap.com/
people/nagakishore.vankayala/blog/2011/12/09/data-provisioning-
in-sap-hana

» SAP Note: 1872673

Uploading data from flat files

Having learned about SAP HANA, its components, and its architecture, let's begin loading
data into SAP HANA now. In this recipe, we will see how to load data from flat files.

Getting ready

To load data into SAP HANA from flat files, we will require the files in the form of a CSV or an
Excel file (Office 1997 or above) saved in the client machine where we use SAP HANA Studio.

How to do it...

Let's load data into SAP HANA from an Excel sheet in three simple steps.

Step 1 - creating a table in the SAP HANA system

Initially, we create a table in the SAP HANA system. Then, we load the data to the newly
created table. A table can be created either using SQL Console by writing a SQL code,
or by using the graphical interface. We will see both the cases, as follows:

» Using SQL Console: From Quick Launch, select SQL Console. This will launch SQL
Console. Write the following code and execute it to create a table. On successful
execution, a message will appear in the status bar saying that the table creation
is successful.

CREATE COLUMN TABLE "SYSTEM"."SAP HANA COOKBOOK"

(
NAME NVARCHAR (50),
ROLE NVARCHAR (50),
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EMAIL ID NVARCHAR (100)

)i

This procedure is shown in the following screenshot:

Selected System: Username: SYSTEM
New
& Package i Package
Attribute View Packages are used to group together related information

cbiects for stuctuing purposes.
» Analitic View

12l Calculation View
+ Analytic Privilege

£k Procadure

% Decision Tables ¢ Bead Wore. Create...

Setup Data

[=] Wanage Preferences. [ Generate Time Data,
#3 Configure Import Server 5| i
% Delivery Units

£ sehema Mapping...

EM SOL Console

Quick Launch

[Select System...

Content

© Validate

© Activate.

© Redeploy.

{# Mass Copy

£23 Import

2 Export

i migrate

[5] Auto Documentation.
%) Switch Ownership.

Help
[5] Documentation

1. OPEN SQL CONSOLE FROM QUICK LAUNCH

= QuickLaunch 51 =g FAt. SOl Console £3 =0
(SYSTEM) (SYSTEM) O B & v &~
= saL E [
MVelcomeltolodeion CREATE COLUMN TABLE "SVSTE'Y"."SAPiHAHAitDDK

NAME NVARCHAR (58),
ROLE NVARCHAR (58),
EMATL_ID NVARCHAR (10@)

2. WRITE SQL CODE AND EXECUTE

Statement 'CREATE COLUMN TABLE "SYSTEM"."SAP_HANA_COOKBOOK" ( NAME NVARCHAR (58), ROLE
WVARCHAR (5@), EMAIL ID ...°

successfully executed in 894 ms 23 us  (server processing time: 7 ms 216 ps) - Rows
Affected: @

3. SUCCESSFUL CREATION OF TABLE

The preceding snippet of code will create a column table in the SYSTEM schema.
We can also open SQL Console by selecting the appropriate schema instead of
opening it from Quick Launch. In this case, the procedure will change as shown
in the following screenshot, where we don't need to mention the schema name
as SYSTEM while creating the table. This is because SQL Console will work on the

schema that we select.
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" SAP HAMA Systems 52 =
Bij-mEdBasg "
N o

[ Open 5QL console for current selection }

. 2 -
» =2 SYS
a |2 SYSTEM
+ = Column Views
» = Functions
» = Indexes
> [= Procedures
» = Sequences
» = Synonyms
» = Tables
» = Triggers
s = Views
+ =2 S¥S _REPL

m

» Using GUI: Right-click on the Tables folder under the schema or on the schema name
where we want to a create table, and select New Table. In our example, we will create
a table in the SYSTEM schema, as shown in the following screenshot:

EEGEET =
T 0T NewTable - MewTablel IT o
’ DIF % Delete Delete (SYSTEM) [[©]5 ed
> &
, @& P &) Refresh s Table Name: Schema: Type: .
> & 5| SAP_HANA_COOKBOOK SYSTEM ~[Colurnn Store Execute (78)
, = 5| B Import..
L& e Bt Columns | Indexes | Further Properties | Runtime Information
; 2 Show Table Distribution Name SQL Data Type Dim  Key MotNull Default Comment
T2 FindTable 1 NAME NVARCHAR 5
o 2 ROLE NVARCHAR 50
& SQL Console
o2 55 kerr 3 EMALD NVARCHAR 100
%
1. RIGHT CLICK ON SCHEMA AND
SELECT NEW TABLE 2. GIVE TABLE NAME, FIELD NAMES, DATA TYPES, LENGTH(DIM) AND EXECUTE
F SYSTEM.SAP_HANA_COOKBOOK 52 =0 4 £ SYSTEM
+ (= Column Views
(SYSTEM) Bl © e » > Functions
i Statement ‘create column table "SYSTEM".' SAP_HANA_COOKBOOK"( "NAME" NVARCHAR (50) null, "ROLE" NVARCHAR (50} .." successfully = p | Silnderes
executed Affected Rows: 0 in 275 ms 903 ps - > (= Procedures
» (= Sequences
Table Name: Schema: Type: » (= Synonyms
SAP_HANA_CODKBOOK ARAMACHA -/ Column Store o 4 (& Tables
Columns| Indexes | Further Properties | Runtime Information
Name SQL Data Type Dim  ColumnStereDataType  Key Mot Null Default Comme _?:m -
- (> Triggers
1 NAME NVARCHAR 50 22
» (2 Views
2 ROLE NVARCHAR 50 8 << REDI
3 EMAILID NVARCHAR 100
4. TABLE CREATED IN
SYSTEM SCHEMA
3. TABLE CREATED SUCCESSFULLY

s
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Step 2 - selecting the source file and target table in SAP HANA
From Quick Launch, select Import. Then select Data from Local File and click on Next,

as shown in the following screenshot:

1 QuickLaunch &1 = T Import = ||
(SYSTEM) Select
N
Welcome to Modeler Import data from .csv, xls, xlsx files on local system. E = E
Selected System: Username: SYSTEM Select System... o e
type filter text
Content s |
New : (= Genera
@ validate = Tnstal
3 Package & Package © Activate (= Plug-in Development
Aftribute View Packages are used to group together related information © Redeploy (= Run/Debug
Gbiests for strucluring puipeses:  Mass Copy. 4 (2 SAP HANA Content
BRandvecliew e {223 Data from Local File
13 Galculation View = e i3 Delivery Unit
4 Export ~
42 Analytic Privilege = 2y Developer Mode
 Migrate... 243 Import SAP NetWeaver BW Models
& Procedure — [E] Auto Documentation 23 Mass Import of Metadata
% Decision Tables D Read More.. [create.. % Switch Ownership i3 Selective Import of Metadata
& SAP HANA Studio
. & Team
1. SELECT IMPORT FROM QUICK LAUNCH
@ o B [ s |

2. SELECT DATA FROM LOCALFILE
UNDER SAP HANA CONTENT FOLDER

Click on Browse and select the file. According to the data in the flat file, there are several
options available to load data from the flat file to SAP HANA. They are discussed as follows:

» Selecting worksheet: If there are many worksheets in Excel, we can select which
worksheet's data to load by selecting it from the drop-down menu.

» Header rows: If the file has header rows, we can eliminate them by selecting
the checkbox. There may be more header rows in the file. Hence, the number

of header rows field will be enabled, allowing us to enter the number of header
rows to be ignored.

» Importing all data: This provides an option to either load all the data or selectively
load data. By unchecking the Import all data checkbox, two more fields will be
enabled to enter Start Line and End Line. Only the data in the range of these lines
will be loaded.

S E




» Ignore leading and trailing white-space(s) in file: This option eliminates all

Chapter 2

the leading/trailing whitespaces in the data, thereby kind of cleansing the data

before loading.

These options are illustrated in the following screenshot:

[§S File Import Wizard [

=] =

Define Import Properties
Select the C5V or Excel File(Office 1997 or above) to upload data

Source File

Select File C\Users\cmankala\Documents\Cookbook Data\SAP_HANA_COt

File Details
e,
Field Delimiter | Comma (,) Select Workshe 1’ SAP_HAMA COOKE - '
V| Header row exists [¥|Impert all data
Header Row: 1 Start Line 2 End Line
17| Ignore leading and trailing white-space(s) in file
Target Table
) New  Schema:
Table Name:
Select Table
2) :

|5 Select Existing Table l G x
Select Table
SAP_HANA_COOKBOOK x|
M SYSTEM.SAP_HANA_COOKBOOK
[ OK J [ Cancel

In the bottom portion of the File Import Wizard screen, select Existing, and then select the

appropriate schema and table name.

s
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Step 3 - field mapping and loading data

On selecting the file and target table, we are taken to the mapping area. Here we need to
map the fields of file and table fields. We can manually map by selecting each field and
dragging it to the other side. From the system side, we will have two options: one-to-one
mapping and Map By name. Mapping can be done according to the fields. In this case,
we go with one-to-one as the source and target fields are in the same sequence, as shown

in the following screenshot:

File Import Wizard G ||
Manage Table Definition and Data Mappings
Manage Tzble Definition for new tables and source target column mappings
Source File(SAP_HANA_COOKBOOK.xsx) Target Table(SYSTEM.SAP_HANA_COOKBOOK)
Proposed Table Structure P Store Type | Column Store - v .=+
t
Name onetoone Name DataType  Length Scale Key NotNull Default Value Mapping Description
NAME LEp ey B NAME  NVARCHAR 15 O O
ROLE O ROLE  MVARCHAR 19 O O
EMAIL_ID B EMAIL_ID NVARCHAR 34 O O
File Data: SAP_HANA_COOKBOOK xlsx
NAME ROLE EMAIL ID
IKEVIN COLACO'! ACQUISITIONEDITOR ~ KEVIN.COLACO@HANACOOKBOOK.COM
ANGELJATHANNA  PROJECT COORDINATOR  ANGELJATHANNA@HANACOOKBOOK.COM
GANESHMAHADEVAN ~ AUTHOR GANESHMAHADEVAN.Y@HANACOOKBOOK.COM
CHAMDRA SEKHAR ~ AUTHOR CHANDRA SEKHAR@HANACOOKBOOK.COM
@ <Back | mNet» [ Fnsh | [ Cance

NEQ
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Once we select one-to-one mapping, we can see that the corresponding fields are mapped,

as shown:
IS File Import Wizard &2 =
Manage Table Definition and Data Mappings
IManage Table Definition for new tables and source target eelumn mappings
Seurce File(SAP_HANA_CODKEOOK ) Target Table[SYSTEM.SAP_HANA_COOKBOOK)
Propesed Table Structure = X Store Type | Column Store - - .=+
Name Hame DataType  Length Scale Key MotNull DefaultValue Mapping Description
NAME —_— P MAME  NVARCHAR 15 [} O MAME-->NAME
ROLE —_— P ROLE  NVARCHAR 19 ] O ROLE-->RALE
EMAIL_ID —_— P EMAILID NVARCHAR 34 O O EMAILID--> EMAIL_ID
File Data : SAP_HANA_COOKBOOK xls
MANE ROLE EMAL 1D
KEVIN COLACO ACQUISITION EDITOR KEVIN.COLACO@HANACOOKBOOK.COM
ANGELJATHANNA  PROJECT COORDINATOR  ANGELJATHANNA@HANACOCKEOOK.COM
GANESHMAHADEVAN  AUTHOR GANESHMAHADEVAN VEHANACOOKBOOK.COM
CHANDRA SEKHAR AUTHOR CHANDRA SEKHAREHAMACOOKEOOK.COM
@ [ <Beck Nea> | [ Eosh ][ cance |

In the mapping screen, we can see sample data from the file. After the fields are mapped,
click on Next to preview the data from both the file and the existing table. If data preview is
not necessary and data has to be loaded on the go, select Finish. The confirmation is shown

in the following screenshot:

=l Job Log 22
Current | History
Job Type System User Submitted At Status
Impaorting Flat File SYSTEM Thu Jul 2518:28:03 15T 2013 Completed successfully

Eis
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A job runs in the background to import the flat file and completes when the data
is successfully imported. A data preview of the table will confirm the data is loaded,

as shown in the following screenshot:

4 o5 SYSTEM

» (= Column Views
> (= Functions

s Indexes

» (= Procedures

. [ Sequences

» (= Synonyms

4 (= Tables

7 DT_1324 93421

. Triggers | ..,
Open Definition
o Views | =P

- = Open Content
“F Open Data Preview
> A8 ¥ Delete
‘ # Generate
i3 Import..
i3 Export..
> ol | Load..
o
B - ] Unload...
i SAP_HANA Merge...

1. RIGHT CLICK ON TABLE AND
SELECT DATA PREVIEW

Delete

< "SYSTEM"."SAP_HANA_COOKBOOK" &% =8
P Raw Data | [ Distinct values 11 Analysis i Showlog | Maxrows: 200 = &
! Arowsretrieved - 531 ms @ Addfiter v [5] ~
NAME ROLE EMAIL_ID
KEVIN COLACO ACQUISITION EDITOR _ KEVIN.COLACO@HANACOOKBOOK.COM

ANGEL JATHANNA PROJECT COORDINATOR ~ ANGELJATHANNA@HANACOOKBOOK.COM
GANESHMAHADEVAN AUTHOR GANESHMAHADEVAN.V@HANACOOKBOOK.COM
CHANDRA SEKHAR AUTHOR CHANDRA.SEKHAR®HANACOOKBOOK.COM

2. DATA PREVIEW ON THE TABLE, WITH RESULTS

Thus, data is successfully loaded into the SAP HANA system from a flat file.

Data can be loaded into SAP HANA tables directly from files using SAP HANA Studio. We don't
need any data provisioning tool to load flat files' data. If we have multiple sheets in the Excel
file, there is an option to select the required sheet and load the data. We can load data into a

existing table or create a new table while loading the data itself.

If we are loading data in to an existing table in a schema, the data types and length
must match in the files and tables; otherwise, we end up with errors while loading data.
Whereas, when a table is created while loading data, data types and length will be given
by the system according to the data in the file.

NED




Chapter 2

We have seen how to load data in to an existing table. If a table is not available, the system
will create a table in the required schema. After selecting the Import option from Quick
Launch, we have to select New instead of selecting an existing radio button. In the next fields,
Schema has to be selected and a new table name has to be given as Table Name. This will
create a table in the schema selected, as shown in the following screenshot:

I File Import Wizard =|=] =

Define Import Properties
Select the CSV or Excel File(Office 1997 or above) to uplead data

Source File

Select File C:\Users\chandra \Desktop\SAP_HANA_COOKBOOK.xlsx

Browse...

File Details

Field Delimiter | Comma ()

Select Worksheet:

[¥] Header row exists [¥]Import all data

Header Row: 1 Start Line 2 End Line
[¥]Ignore leading and trailing white-space(s) in file
Target Table
@ New  Schema: SYSTEM ~
Table Name: SAP_HAMA_COOKBOOK
(") Existing Select Table

ENTER NAME OF THE TABLE TO BE CREATED

@ <Back | Finish

Cancel

s
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The system will propose new fields in the table, with the same names as that of the file,
and the same data type as well. The next step remains the same, mapping and completing
the data load, as shown in the following screenshot:

i File Import Wizard & &
Manage Table Definition and Data Mappings
Manage Table Definition for new tables and source target column mappings

Source File(SAP_HANA_COOKBOOK.xsx) Target Table(SYSTEM.SAP_HANA_COOKBOOK)

Proposed Table Structure =X Store Type [ColumniStore - A

Name Mame DataType  Length Scale Key MotMull DefaultValue Mapping Description
HAME —_— P NAME  NYARCHAR 15 o o MAME--> NAME
ROLE — P ROLE  NVARCHAR 19 O O ROLE-->ROLE
EMAIL_ID — P EMAILID NVARCHAR 34 0 ] EMAIL_ID-->EMAIL_ID

File Data : SAP_HANA_COOKBOOKxlsx

NAME ROLE EMAIL_ID

KEVIN COLACO ACQUISITION EDITOR KEVIN.COLACO@HANACOOKBOOK.COM

AMGEL JATHANMA PROJECT COORDINATOR  ANGEL JATHANNA@HANACOOKEOOK.COM
GANESHMAHADEVAN AUTHOR GANESHMAHADEVAN V@HANACOOKBOOK COM
CHAMDRA SEKHAR AUTHOR CHANDRASEKHAR@HAMACOOKBOOK.COM

@ [ <Back Net > ” Einish ] Cancel

By default, a column table is created; we can see this in the top-right corner of the
screen. If a row table is specifically required, Store Type should be changed to Row
Store. On selecting this, the system will create a row table instead of the column table.
The rest of the steps remain the same, mapping fields and loading the data, as shown
in the following screenshot:

=)
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Store Type [Column Store v]
Mame Column Store
Moo |

See also

» To learn more about loading data from a CSV file, visit:

o http://www.saphana.com/docs/DOC-2362
Q0 http://www.saphana.com/docs/DOC-2191

Using SLT to load data into SAP HANA

SLT stands for SAP Landscape Transformation. We use this technique for real-time replication
of the data from source systems—SAP/non-SAP. This method is primarily used for replication
from SAP source systems. Apart from real-time replication, we can also use SLT for batch
mode loads as well. When the required landscape contains both real-time and batch mode,
SLT is the best. This recipe shows us how to load data into SAP HANA using SLT.

Getting ready
In order to load data using SLT, we must first ensure that real-time data loading is required.

Also, the exact number of tables that have to be replicated should be known before going for
SLT; replicating unnecessary tables involves a higher cost.

How to do it...

We will now see the steps to configure SLT and replicate data in SAP HANA.




Data Provisioning

SLT configuration - creating a connection

Connections can be created from transaction LTR in the SLT system. This t-code is a
browser-based application. Hence, it will take us to the browser where we have to log in
again with the SLT system credentials, as shown in the following screenshot:

- [ B i
6\.,_-/\-?._.\[? http: : P~ G?I 7 Logon x ‘_ A ook T

(?J Protocol cannot be switched to HTPPS, HTTPS is not
configurediactive

£ 550 logon not possiie; logon tickets not activated on the
server

Choose "Log On” to continue. A dialog bex appears in which
you can enter your user and password

& Ho switch to HTTPS occurred, $0 & 8 not Sacure 1o send a

password
System
Chent, * 100
Language English =]
Change Password
Copyright @ 2013 SAP AG. All righis reserved, =

=
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After logging in, the Configuration and Monitoring Dashboard for HANA panel will be opened,
as shown in the following screenshot. Here, we will have options to create new connections
and edit, delete, or check the status of the existing connections.

| New || Delete | | | Check Status |

Status | Configuration Name | Description Mass Transfer Source System Target Systq

Last Refresh: 24.11.2013 16:02:1

Details Connection to Source System
Configuration Name: RFC Connection:
Description:

Connection to HANA System
Host Name:
Instance Number:

&1
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Now select New to create a connection. In the next step, the type of source system has to be
selected, either SAP System or Non-SAP System. An RFC connection exists between the SAP
source system and the SLT server, whereas a DB connection exists between the non-SAP and

SLT server, as shown in the following screenshot:

Create a New Configuration

General Data

Configuration Name: * | |

Description: | |
Application: | |

Initial Load Mode:

| Resource Optimized - |

Connection to Source System
T () Non-SAP System

RFC Destination: * | 7
Allow Multiple Usage:  []
Read from Single Client: [

Connection to HANA System

User Hame: * | |

Password: * | |

Host Name: * | |

Instance Mumber: *

Job Options

Mo. of Data Transfer Jobs: *
Mo. of Calculation Jobs:

Tablespace Assignment

[ ]

Replication Options

Data Clazs:

(+) Real Time

) Schedule by Interval

00:00:00

() Schedule by Time

In the following screenshot, we can see that when we select Non-SAP System as the source,
the drop-down menu changes, indicating the Database System.

=
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Create a New Configuration

General Data Job Options
Configuration Name: * | | Mo. of Data Transfer Jobs: *
Description: | | Mo. of Calculation Jobs:
Application: | =] Tablespace Assignment
Initial Load Mode: |F‘.es|:|uru:e Optimized v| Data Class: :l
Connection to Source System Replication Options
() SAP System (*) Non-SAP System (%) Real Time
Database System: * || [+] () Schedule by Interval
MaxDB :
Connection to HANA - O Schedule by Tme
User Mame: * [ 0BE :I —
Pazsword: * [ MSsaL :I
Host Name: * [| Oracle ]
Instance Number: * [ Sybase ASE
HANA

The mandatory parameters that have to be given to create a connection with the source
system are as follows:

» Configuration Name: For each connection, whether SAP or non-SAP, a unique
name has to be given.

» RFC Destination: For a SAP system: if the source is a SAP system, an RFC
connection exists between the SLT server and SAP source. From the list of
available RFC connections, one connection has to be selected. These RFC
connections have to be created in t-code SM59 in the same way as you
created connections between SAP systems.

» Database System: For a non-SAP system, a database connection will be created
between the source and the SLT server. Different databases that are supported
are shown in the preceding screenshot.

vww allitebooks.conl
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» Connection to HANA System: SAP HANA details—Host Name, Instance Number,
User Name, and Password are to be entered. These details are required to connect
the SLT server to the target SAP HANA system.

» No. of Data Transfer Jobs: Data transfer jobs are responsible for replicating data
to the SAP HANA system. This can be set depending on the available background
jobs in the SLT server.

Once a connection is created, we can see all the details and edit the parameters.
The following screenshot shows us the number of jobs running and their

connection status:

Configuration and Monitoring Dashboard for HANA Help
Available Configurations
‘ New H Delete | | ‘ Check Status
Status = Configuration Name | Description Mass Transfer = Source System Target System
@
@
( {2 Configuration and Monitoring Dashboard for HANA - Windows Intemet Explorer [

Configuration: SLT_ECB HN11

Status (] Source System Mass Transfer

Description Target System

[ Edit ][ Close | | Refresh | [ Other Actions 4 |
@ Jobs and Connections (@ Triggers [0 statistics Settings
View: "Lalency Information -
Status = Table Name Current Action Current Status ~ Latency Med (All) Latency Med (24h) Latency Min (24h)
@ /1CADMC/00001630 Load table (no replication) Executed No latency data available No latency data available  Ne latency data availab
@ DDO2L Replication In Process 4.68 min No latency data available = No latency data availab
@ DDO2T Replication In Process 4.68 min No latency data available = Ne latency data availab
@ DDO3L Replication In Process 1.99 hrs No latency data available = No latency data availab
@ EBEW Replication In Process No latency data available = No latency data available = No latency data availab
@ KNA1 Replication In Process No latency data available No latency data available = No latency data availab
@ MAKT Replication In Process 4.68 min No latency data available = No latency data availab
m MARA Renlicatinn. In Proreacs A A8 min Nn latancy data auailahls  Na latencu data availabh ™
f »

These parameters can be changed; we can edit a number of jobs and other options as shown
in the following screenshot:

=)
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Configuration:

Staten @  Soures Syatem
D psripdcen Targed Syslem

[[Save aea Cons ][ Save | [Ciowe | [Feaa oriy |

@ ot and Carnecman @ Trgmers

Gevetval Dali
Configaraion Husre: *
Description
Appasatos
il Lol Madie Rebei o Qpamaed
Commmction io Sowme Fystem
= SAF Syatem () Hon-SAR Syatem
RFC Dentrason =
Alew Mug Usags
Resd from Sinpls Chent
Commection 10 HANA Sysiem
Unaer Mama
Heat Hme

Ftarce Number 09

Mais Tranafes 003

Rebresh | [ Omer Actons |

Job Dpteas
Mz, of Dats Teanater Joba: * (021
it L 082 Joba =]

Mz, of Calculation jobe: [

s Table space As sianment

Olats Ciana
Rephcation Opbaons
! Rowl Time

Schadylp by Interval | 100

Sehedals by Teme | 00 0400

To change sefirgs. erier Selngs a and swich o edi mode

Each connection will have a unique Mass Transfer ID. In the screenshot, the Mass Transfer

ID is 093.

For each connection, jobs will be scheduled in the SLT server. This can be monitored from
t-code SM37. Different jobs will be scheduled in the background up on creating a connection.
They are given as follows:

» IUUC_MONITOR <mass_transfer ids:This job monitors the status of the system
connection. This is the first job that will be created up on creating the connection.
This job recreates the other jobs.

» IUUC_REPLIC CNTR_ xxx_yyyy: This is a replication control job (where xxx and
yyyy are digits). Whenever there is a change in logging tables, this job runs and
picks up all the data and writes to the SAP HANA system. These jobs will be always
in a released state, and they start and complete in seconds. If these jobs run for a
long time, that is, for minutes, it indicates that something is wrong or there is a huge

amount of data to be transferred to SAP HANA.

» DTL MT DATA LOAD xxx_yy: Thisis a data load job. This job should always
be in an active state for data loading to happen. When there are data loading
issues, cancelling these jobs will resolve the issues. These jobs will be recreated

automatically from IUUC_MONITOR <mass_ transfer ids.

@1
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For each connection created, a unique mass transfer ID will be created. In our example, it is
093. All the background jobs will have this mass transfer ID in the job name, as shown in the
following screenshot:

Job Overview

B[R Retease |[@[B][B spoo |[[B Jooiog |[ £ step | | [E1 spplication senvers |7 5 [F) 27|

Job overview from: 6. 00.8066
to b .B6.49
Selected job names; *“83°
Selected user names '

Echaduled Releasad [~ Ready “ Active [ Finished [ Canceled
Event controlled Event ID:
ABAF progras Program name
Job Spool (Job doc| Job CreatedB| Status Start date|Start time|Duration(sec.)|Delay (sec.)
N DTL_HT_DATA_LOAD_893_041 Active B3.08, 201318 00:12 750 1]
] TUUC_HONITOR_093 Active 83.08.2013(18:08:35 787 ]
*Summary 1.537 [:]

These are the steps to create a connection with the source system and monitor the status.
Now let's see how to load data into SAP HANA using SAP HANA Studio.

From Quick Launch in SAP HANA Studio, select Data Provisioning. Now we will see the
available connections in Select Source System and the corresponding schema in the
Target Schema Configured list, as shown in the following screenshot. From the available
connections, select a connection where data has to be loaded into SAP HANA.

= Quick Launch (') Data Provisioning Editor [2
4 5LT Based Takle Data Provisioning

SAP Source System and HAMA Target Schema Selection

Select Source Systemn | ri

Target Schema Configured ‘:
Source Details
Source Systemn D Haost Mame
SLT Source Systern 1D LT Host Name

Diata Load Management
:Lnad-..
Seherma Table Name Aetion Saatus Srart Time = e
Replicate...

'Sl:np Replication...

:S\lsp:nd---

Flesuirrie..,

=
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Here we have five options—Load..., Replicate..., Stop Replication..., Suspend..., and Resume....
Each action has its own prominence. This is as explained as follows:

» Load: This will dump all the data from the source to SAP HANA. It is a single-time
load. Furthermore, if there are any changes or if new data is created in the source
system, the changes will not be replicated to SAP HANA. All the data present in the
source system table at the time of starting this activity will be loaded into SAP HANA.
Triggers and logging tables are not created when we use the Load option. Hence,
when a Load option is used, it is recommended to drop all the data in the table
and then go with Load. If we load data without dropping it, data will be duplicated.

Click on Load and search for the table that has to be loaded into SAP HANA.
We can select multiple tables at a time and start loading them, as shown in
the following screenshot:

I Load . B ||
Load Request
Select tables for data load
Tables for selection (o pom——
b
MARA X Selected
Object Marne Description Object Marne Description
4 l:SI::Iarch Result . . 4 (= Tables
TWISPC_MARAT Retail Planning: Texts f.., B OMARA General Material Data
FH TWISPC_MARS Retail Planning: Materi.., S
7 /BEVL/REMARA, Materials for Rental Ite... Add
FH /BEV3/CHCSOCEMAR CH Assortments Chec,.,
1 MaRS_ThAP File for Incorrect Data i... Remove
FH MRA Cross-version fields for..
FH IPTMARA, Media-Specific Cross-..
) WER_TEST_MA&RLS, Subset of mara fields f..
FH MaRrA General Material Data
FH COMTOL_ MRS Container Table for k...
Export tables
Export selected tables
Target Location Brouse...
Py .
N, Finish ] | Cancel

@]
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>

Replicate: This is similar to the Load action, except that Replicate creates triggers
and logging tables in the source system. Hence, when there is new data or a change
in data, this will be captured in logging tables and replicated to the target SAP HANA
table. When we replicate a table, the status of the selected table will be In Process.
This means replication is in process and whenever there is new or altered data,

this will be loaded to SAP HANA.

Stop Replication: This action stops the replication process. This will delete the triggers
and logging tables for the selected table. Hence, no more altered or new data will be
replicated to SAP HANA. When we stop replication, we have to drop the table content
before we select Replicate again, as shown in the following screenshot:
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» Suspend: This will stop the replicating process temporarily. Triggers and logging
tables will not be deleted, but they just become inactive. All the changes are captured
in the logging tables and this can be loaded to SAP HANA using the Resume option,
without losing data and compromising data integrity. It is recommended not to
suspend loads for a long time, as the size of the logging tables in the source system
will increase, which becomes a burden after resuming the loads.
» Resume: This option will resume data loading from the last suspended state. All the

changes captured in the logging tables since the last suspend action will be loaded to
SAP HANA upon resuming.
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SLT can be used for data replication from a SAP or non-SAP source system. The installation
of SLT Replication Server depends on the type of source system that we connect with. If the
source system is SAP, SLT Replication Server can be installed on a separate SAP system or in
the existing SAP system itself, depending on the technical constraints. If the source system is
a non-SAP system, SAP Replication Server has to be installed on a separate system. However,
it is best to install SLT on a separate machine, as maintenance activities such as upgrades
and applying patches will be easier. This avoids impact on the SAP source system when there
are software changes in the SLT system.

For data replication, settings have to be maintained. This involves creating connections
between the source and target systems. All these configurations have to be made in SLT
Replication Server. The configuration details include the source system, target system,
and type of connection. We can replicate data from one source to one target system (1:1),
for example, the SAP HANA system, from multiple sources to a single target system (N:1),
or from one source system to multiple target systems (1:N). Furthermore, we can also
specify the nature of the load: either real-time, or scheduled by time or interval.

SLT is a trigger-based approach to loading data, where data is replicated from the application
tables of the source system. After the required configurations are done, we can select the
tables from SAP HANA Studio for replication. All the data from the table can be loaded,

or selective loading is possible by creating transformation rules and filtering data.

The following diagram shows us how the architecture will look if SLT is configured on the same
server on which SAP ECC is installed.

//—\ SAP HANA
SAP System, for example, ECC (Disk-Based),

(transformations in

Including SLT Server Component view or SQLScript)

db Application
Tables

| Logging Tables }— |Write Modulel
A

Control Module,

(DB Trigeer) Mapping,

A Transformations

Application Read Module
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As explained earlier, installing SLT on a separate server is always recommended as
maintenance becomes easy. The following diagram shows us the architecture if SLT is
installed on a separate server, connecting SAP ECC and SAP HANA:

Having seen the architecture of the SLT configuration with SAP ECC as the source system,
the following diagram explains the architecture when the source system is a non-SAP system:

SAP System, SLT Server SAP HANA
for example, ECC (1:1 or minor (transformations in
(Disk-Based) transformations) view or SQLScript)
: " db Application
L Tabl
ogging Tables Write Module Tables

Read Module || RFC Control Module,
Mapping,
DB Trigger Transformations
Application
Tables

7

S

7

oo

Non-SAP System

SLT Server
(1:1 or minor
transformations)

SAP HANA
(transformations in
view or SQLScript)

N

X i db Application

L Tabl >

ogging Tables Write Module Tables

Control Module,
Mapping,

DB Trigger Transformations
Application db | Read Module

Tables

N

The different components of SLT that are responsible for data replication from the source to
the target are given as follows:

» Logging tables

» Read module

» Control module

»  Write module
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Logging tables

When an application table is replicated, logging tables and database triggers are automatically
created on the source system side. After the table is replicated for the first time, DB triggers read
any change in these application tables and immediately store the changes in the logging tables.
After data is written to the target system, the data in the logging tables is cleared.

Read module

Read modules take data from the logging tables and pass the data as requested by the
control module. The placement of read modules depends on the source system. If the source
system is SAP, then read modules will be installed on the SAP system itself. If the source
system is a non-SAP system, read modules will be installed on the SLT server. Read modules
also take care of the declustering of the table classes into a transparent format.

Control module

The control modules that reside on the SLT Replication Server instance manage the
replication process and initiate data replication through the read modules in the source
system to the SAP HANA system. Control modules ensure mapping between the SAP HANA
database structure and the structure of the source system. Field conversion or migration
abilities are only provided by the control modules, for example, the requirement may be to
have data fields as strings. This can be achieved with the help of control modules. The data
replication process is managed by these modules. The data load frequency can be set,
whether it has to be a real-time load or a periodic load that is based on a time interval.

All these features are included in these modules. After reading data from the read module,
the control module takes care of all the intermediate activities, such as field conversions
and load frequency, and then the data is passed to the write module. Then, the the control
module activates the triggers of the write module.

Write module

The main purpose of a write module is to write data to the SAP HANA system through a
DB connection. This module also offers flexibility to switch from single operation (that is,
insert or update or delete) to the array operations.
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Apart from replicating all the data, we can also replicate data by maintaining additional
settings. This can be done in the t-code TUUC_REPL_CONTENT as illustrated in the

following screenshot:

8

| Schemma Detais

Schema Name: HOWTODO
Masstransfer 1D: 002
on SLT:

Target System: SATURN:0S
Type: HANA DB

Source System: PRD — atlantis_PRD_00
Type: SAP
| Active Source Table

Add Settings for Table:

|vEaK

| Replication Settings for Source Tables

Source Table Name
[VBRK

“IUUCREPL TABSTG | IUUC ASS RUL MAP | IUUC SPC PROCOPT | TUUC PERF OPTION |

Table Structure in Target System
Source Table Name | Target Table Type

VBAK

| Local T... | Target Table Name
O

| NoDrop | Row St... | See of R...
0 [m]

Deviatio.., |

o Edit Ta

[FIEIE osoy seeectin | EE
L

Import Settings from Fie

Export Settings to Fie

Settings have to be maintained for individual tables. Input the table name on the left-hand
side of the screen and maintain the settings in the right-hand section.

See also

» SLT Replication Server Cockpit: Transaction code TUUC SYNC MON

» You can learn more about real-time replication from the SAP system to HANA
using SLT at http://sapanalyticsguru.com/index.php/sap-hana/33-
realtime-replication-from-sap-system-to-hana-using-slt

=


http://sapanalyticsguru.com/index.php/sap-hana/33-realtime-replication-from-sap-system-to-hana-using-slt
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» Trigger-Based Data Replication Using SAP Landscape Transformation Replication
Serverathttp://help.sap.com/hana/SAP _HANA Installation Guide
Trigger Based Replication SLT en.pdf

» You can find the list of all available SAP notes at http://scn.sap.com/
community/replication-server/blog/2013/02/27/1ist-of-all-slt-
notes

Using SAP Data Services as an ETL tool to

load data into SAP HANA

We use SAP Data Services to load data into SAP HANA when there are high transformations to
be applied before loading. When the scheduled data load is enough, real-time data loading is
not required. We can also make use of DS with a real-time mechanism when non-SAP sources
are included. In this recipe, we will see the steps to load data using SAP DS to SAP HANA.

Getting ready

To load data using SAP DS, we need a minimum of SAP DS Version 4.0 or higher and SAP
HANA installed.

How to do it...

Of the four ways mentioned to create tables, we have already seen the first two ways using
SAP HANA Studio, that is, GUI and SQL Console in the Uploading data from flat files recipe.

Now we will see how to create tables using the import of metadata option from SAP DS.

Creating table in SAP HANA using the import of metadata option
This can be done in four simple steps.

[vww allitebooks.cond
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Step 1 - Creating a datastore for the source system in SAP Data Services
Follow these steps:

1. Navigate to the Datastores section in SAP DS Designer and right-click in Local
Object Library—an empty area. Select New from the context menu, as shown in the
following screenshot:

Open

Y Export

Reimport All...
gDesigner ﬁ Mani I

Local Object Library Mew o x
Repository: Search...

Datastore

Repository 4

Add to Central Repositary 2

X

Delete

Rename

Compare k

Submit Column Profile Request..,

]
‘ Submit Relationship Profile Request...
[V}

View Data...

Properties...

[ | Projects ||ﬁ']-:uhs |l$ Work FI-:u...| @Data FI-:uw5| b<dtransforms| 3 Datastores Formats | f Custom F|

2. Give the name of the Datastore to be created, Datastore type, and other details.
If we are creating the datastore as a SAP system as the source, we have to mention
the Database server name and login credentials of the SAP system, as shown in
the following screenshot:

5]
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I Usage I Dej

¥ Create New Datastore o] x|

Datastore name: | SA4P_R3 Pamstore

Datastore type: IS,G.P Applications j SAP_R3
Datzbase server name: |54P_FCE Bl Extractors

User name: [ CHANDRA _ H9 Functions
Password: | sssssssssnnsnnsl ?; Hierarchies
Advanced 5> DATASTORE CREATED
show ATL... I oK | Cancel
P

DETAILS OF SAP SYSTEM

If we are connecting to external databases such as Oracle and MS SQL, we need to
input Database version, Database server name, and the login credentials of the
database, as shown in the following screenshot:

¥ Create New Datastore

Datastore name: | ORCL_DATASTORE
Datastore type: IDataI:uase ;I
Database type: [oracke ~| I Enable coC
Database version: IOradE 11g ﬂ
[T Use THS name

Hostname: | ordhst

SID: | hst
Fort: | 1521

User name: | CHAMDRA

Pazsword: I ssssssnnansl

V¥ Enable automatic data transfer

Advanced == |

Show ATL... |

Cancel

o]
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The following screenshot shows the various database types:

E| Create New Datastore

Database type:

Database version:

Haoskname:

SID:
Part:

User name:

Password:

Advanced == |

Datastore name: I ORACLE_DATASTORE
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Cracle

HP Meowiew
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Memory
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MySOL
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=| I Enable coC

=1 B3

Showe ATL... |

Step 2 - Importing tables in SAP DS for the datastore created

We will import the required tables from the source system. We can import all the tables or
import the individual tables by name, as shown in the following screenshot:

51 (3 saP_R3
= :_””c“;:s a8 Datastore: SAP_R3
[+} ierarchies Q __
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M | submit Column Profile Request... KNVHELR R3.) - 2 Customer Hierarchies
MBEW(EUR_R3.) 2 Material Valuation
< i e ionshi ofile
LRk VBAKEUR_R3.) 3 Sales Document: Header Data
4| € | view Data... VBAP(EUR_R3.) 3 Sales Document: Item Data
P ). | =
& Properties TABLES SUCCESSFULLY IMPORTED

NED
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Step 3 - Configuring Import Server from the Quick Launch screen of
SAP HANA Studio

Here, details about SAP DS have to be given—DS Server Address, Repository Name,
ODBC Data Source, and Default Port number, as shown in the following screenshot:

r@ Configure Import Server é
New | | Data Services
{1 Package B
Attribute View Pa

o Analytic View oby Server Address* BODS_SRVO1

' calculation View Repository Mame™ | my_REPOSITORY
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% Procedure Default Port:* 5080

@ Decision Tables i

Setup

[ Manage Preferences...
I 2 configure Import Server.. I

B Delivery Units...

=2 Schema Mapping...

'@:‘ 0K l [ Cancel

s
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Step 4 - Importing metadata from SAP HANA Studio

The table that is imported into SAP DS has to be imported into SAP HANA. From the Quick
Launch screen, select Import followed by Selective Import of Metadata under the SAP HANA
Content folder, as shown in the following screenshot:

F8: Import
Select . - . _— [ \4
Select this option to import selgcted table def.lnlthnsfrom SAP ERP source i E 5 I
systemns using SAP BusinessObjects Data Services into SAP HANA database.
Select System.
Select an import source: -
type filter text Content
(= General () validate...
- (= Install @ Activate .
- Plug-in Development © Redeploy..
#-= Run/Debug
== SAP HAMA Content ® Mass Copy..
pxg Data from Local File
-g2q Delivery Unit & Export..
g2y Developer Mode 5 Migrate..
‘g Import SAP NetWeaver BW Models [Z] Auto Documentation...
7] Switch Ownership...
i Change Authoring Schema...
= Team
Help
[Z] Documentation
@) < Bark Next > fnish | cancel |

In the next screen, we will see the list of available connections. Select a source connection
from the drop-down list, as shown in the following screenshot:

&)
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Select Source Connection

Source Connection Details

Connection Name:

Connection Type

Manage Connectionsl

Type of Objects to Import Tables j

SELECT A CONNECTION FROM LIST OF AVAILABLE CONNECTIONS

@j < Back Mext = Finish | Cancel

Search for the table to be imported. Select the required table and add it to the target
side. Select the target schema against the Select Schema dropdown, as shown in the
following screenshot:

Select Objects for Import
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In the next screen, select the table and click on Validate. Once validation is successful,
we can see a green tick mark under the Status tab, as shown in the following screenshot:

Object validation
Validate the selected objects

Systern Name: SAP R3
Selected Schema:  SYSTEM

Description Source Object Name

Validate

- Object Details

Object Name Primary Key | Mullable DataType Length Precision | Description Iﬂ
= FH VBAK Sales Document: Header Data
f MANDT True False VARCHAR 3 Client
f VBELM True False VARCHAR 10 Sales Document
7 ERDAT Falze True DATE Date on which the record was created
f ERZET False True TIMESTAMP Entry time j
|@:| < Back MNext = Einish Cancel
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Go to the next screen and click on Finish to import the metadata of the table into SAP HANA.
This will create a table in the specified schema.

Summary

Object creation summary,

r Source Connection Details
Connection Mame: SAP R3

~ Target Connection Details

Connection Mame:
Systern Mame hanaserver.domain.com

HDE

 Object Creation
10bjects will be created in target schema SYSTEM

Click FIMNISH to confirm.

?) (T CBack ] weer I Enish ]| cance

(&5}
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Creating a datastore for a target system - SAP HANA in SAP
Data Services

Also create a datastore for the SAP HANA system, as discussed previously. Details such as
Database version, Datastore name, and login credentials of SAP HANA system are required,
as shown in the following screenshot:

Datastore name: I HANA_DATASTORE

Datastore type: IDatabasE j
Database type: ISAP HANA =]
Database version: IH.-!\.N.b. 1.x ;I

[ Use dats source name {DSM)
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Password: I ITITITTITTITS

¥ Enable automatic data transfer

Advanced => |
Show ATL... | oK Cancel Apply
A

Creating a project
A project can hold any number of jobs, data flows, and workflows. Projects group and organize
related objects. We can place related objects into one project.

To create a project, select Create Project from the start page or by navigating to Project |
New | Project, and name the project, as shown in the following screenshot:
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Creating a job

A job is a reusable object, which is at the second level in the project hierarchy. It contains
workflows and data flows. We can execute jobs manually or they can be scheduled.

To add a new job, right-click in the project area, select the New Batch Job, and name the job
as shown in the following screenshot:
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Creating a workflow

A workflow is a reusable object. It executes only within a job. Workflows are optional.
Workflows can be used to do the following;:

» Call data flows

» Call another workflow

» Define the order of steps that will be executed in the job

» Pass parameters to and from the data flows

» Define conditions for implementing sections of the project
» Identify and handle errors that occur during the execution

To create a workflow, select the = icon from the tool palette. Name the new workflow.
Renaming can be done in the manner similar to renaming the job. Click on the workflow
to open it in the workspace. Now we are working in the workflow, as shown in the
following screenshot:
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Creating a data flow

A data flow is a reusable object. It is always contained in a workflow or a job, hence it gets the
call from the same. A data flow defines the flow of data from the source to target. It is used to
do the following:

» ldentify the source data that has to be read
» Define the transformations that are to be performed on the data
» Identify the target table to which data has to be loaded

(&)



Chapter 2

To create a data flow, select the f? icon from the tools palette. Name the new data flow.
Renaming can be done in a manner similar to renaming the job. Click on the data flow to
open it in the workspace. Now we are currently working in the data flow, as shown in the
following screenshot:
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Designing the data flow

Include the imported tables from the source and target datastores in the data flow.
According to the complexity of the job design, data cleansing and query transformations
have to be included. In this example, we add a simple query transformation, and map
fields between the source and target tables, as shown in the following screenshot:
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Validating the data flow and saving the project

After the data flow is designed with all the required objects, it has to be validated for
errors. The validation menu offers design-time validation options such as syntax error,
and non-runtime errors. Runtime validation happens during the job execution. A pop-up
comes up with the result if there are any errors, as shown in the following screenshot:

@‘uralidate: Mo Errors Found (BODI-1270017)

Sl |
\M\Maming%h@g Informatior/

After validation is successful, the project has to be saved so that the jobs designed under that
project are ready to be executed.

Executing the job

The job created with the data flow and workflow has to be executed to start the actual process
and load data into SAP HANA. We can configure the settings such as selecting a job server
before running the job. On starting the job, we can monitor the job log and check whether it
completes successfully or not.

SAP Data Services is intended primarily for batch mode processing. Real-time loading is also
possible, but its capabilities are very low compared to SLT. We cannot load a huge volume
of data in real time by using SAP DS to meet the operational reporting scenarios using SAP
HANA. SAP DS has got capabilities as an ETL (Extract Transform and Load) process. It has
the functionalities of ETL and the benefits of using SAP DS are given as follows:

» For SAP systems as source, we can extract data not only from tables, but also from
existing data sources. This helps in utilizing the available codes for the extractors,
thereby minimizing the modeling activity at the SAP HANA end.

» Metadata can also be transferred using SAP DS.
» Delta capabilities are also available in SAP DS, which can be leveraged.
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Before starting to load data from SAP DS to SAP HANA, we need the schema and tables
available in the SAP HANA system. Creating tables can be done in several ways:

» From SAP HANA Studio, by using GUI
» From SAP HANA Studio, by using SQL Console

» From SAP HANA Studio, by using mass import of metadata—only for
SAP source systems

» From SAP DS, by executing a job

The tables created by the execution of SAP DS will not allow us to change the table definition
before loading the data. The job will create the table and load data as a part of the same job
immediately. After the data is loaded, we cannot alter the field definitions, that is, changing
the field type or length is not possible. Hence, it is recommended to create the required tables
before starting the data loads.

In the previous section, we have seen that tables are created beforehand in SAP HANA.

The tables can also be created during the execution of a DS job. For this, instead of taking
imported table from the SAP HANA datastore, we can include a template table as a target in
the data flow. By doing this, DS will create a table in the target schema, similar to the source
table, with all the field definitions and types. Then the data will be loaded to the created table
immediately. We cannot modify this table definition. To do this, data has to be deleted and
then the table definition has to be changed.

See also

» SAP Data Services 4.2 (14.2.0) at http://help.sap.com/businessobject/
product guides/sbods42/en/ds 42 install win en.pdf

» Learn more about loading data from source to HANA using BODS at http://
sapanalyticsguru.com/index.php/sap-bods/30-1loading-data-from-
source-to-hana-using-bods

» Learn more about data provisioning using Bl 4.0 Data Services at http://scn.
sap.com/docs/DOC-26311

» Learn more about working with data using SAP Data Services at http://www.
saphana.com/community/implement /hana-academy#fworking-with-data-
sap-data-services
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Loading data into SAP HANA using DXC

This recipe explains how to load data into SAP HANA by using Direct Extractor
Connection (DXC).

Getting ready

The data provisioning techniques we have come across so far require separate installation

of the software components. Using DXC, we can load data into SAP HANA from the SAP
source systems. Also, we can use all the standard data sources that come as a part of SAP
Business Content, which were originally developed with the use of SAP Business Information
Warehouse (BW). We go for DXC mostly in the case of BW on HANA. SAP BW will use all the
data sources delivered and their related data objects, such as DataStore Object (DSO) and
cubes, for deployment. SAP standard data sources are built on several base application
tables. Re-implementing these in SAP HANA by replicating individual tables involves high costs
and a lot of work. DXC allows us to use all the standard data sources, and data can be loaded
to SAP HANA in the same way as we load data into SAP BW. The embedded SAP BW instance
in the SAP source system will become less unusable for reporting. Keeping future scope

in perspective, we may have more work if more operational reporting is moved on to SAP
HANA, as data foundation levels will be missing. As DXC uses SAP standard Business Content
DataSources, we can leverage all the delta capabilities of the extractors while loading data to
SAP HANA. Let's get to know more about DXC.

How to do it...

First of all, we need to configure DXC and then start loading data to SAP HANA.

Configuring DXC
The steps involved in setting up DXC are as follows:

1. Enable SAP HANA XS and SAP Web Dispatcher Services/ICM in SAP HANA, as follows:

o SAP HANA XS Engine is in-built in SAP HANA. This engine is capable of
processing the incoming HTTP requests, even multi-packet requests.
The HTTP requests are parsed by XS Engine. Without this engine,
HTTP requests cannot be parsed. SAP Web Dispatcher Services and
ICM are responsible for communication between the SAP system and
the outside world through HTTP requests.

o These services must be enabled, and they should be up and running in
order to connect SAP HANA with the DXC system. From an administration
perspective, these services can be enabled and it can be ensured that these
are up and running. In the Administration perspective, under the daemon.
ini section, check for sapwebdisp and xsengine. For both of these,
the value should be 1, with a green light against it.
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2. Set up SAP HANA Direct Extractor Connection, as follows:

o The delivery unit has to be imported to start using DXC. The delivery unit
comprises built-in models for the SAP HANA system. DXC will be provided by
SAP, which can be downloaded from SAP Marketplace. After importing the
delivery unit, ensure that all the objects are active.

o Configuration settings for DXC to use xsengine have to be maintained.
In the following path, a value of 1ibxsdxclibxsdxc has to be set for
application list:

Administration Console | Configuration | xsengine.ini | application_
container | application_list
3. Create a DXC user in SAP HANA
o Auser has to be created, which will be used by DXC to log in to SAP HANA
and transfer data. In the navigation pane, create a user from the security
folder. Assign the roles PUBLIC and MONITORING to the user created.
4. Create a DXC schema in SAP HANA:
o Create a new schema to hold all the data of DXC. This schema must be
owned by the DXC user created in the previous step.
5. Create a HTTP connection to the SAP HANA system:
o Login to the SAP Business Suite system and create a HTTP connection for a
target SAP HANA system. This can be done in t-code SM59.
6. Configure DXC HTTP Interface Destination:

o In SAP Business Suite system, call t-code SA38 and execute the
SAP RSADMIN MAINTAIN program. Forthe PSA TO HDB DESTINATION
object, enter the SAP HANA HTTP destination and execute. This will create
an entry in the RSADMIN table.

7. Choose the system-wide setting for DataSources.
o We have to configure settings to determine which BW system has to be used
for DXC: embedded BW or remote login.
8. Designate the schema in SAP HANA to store In-Memory DataStore Object (IMDSO).

o For each DataSource, one IMDSO will be generated. The schema name that
these objects have to be stored under has to be designated. The schema
created in step 4 has to be used for this purpose.
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Loading data to SAP HANA

After configuring DXC with source and SAP HANA, we can load data into SAP HANA.
Follow these steps:

>

Installing Business Content: Business Content has to be installed. This Business
Content will contain the data sources.

Replicating data sources: Replicate the required data sources that created data
sources on the embedded BW system. Now these data sources can be activated.

Checking IMDSOs in SAP HANA: When data sources are activated, IMDSOs for each
data source are created in the SAP HANA system. Once activation of data sources is
done, it should be ensured that all the IMDSOs are properly created; especially with
respect to the primary key definition under the DXC schema that was created earlier.

Creating and executing InfoPackages/process chains: Loads are executed from
an embedded (or side-by-side) BW system. For this, all the required objects, such as
InfoPackages and process chains, are created. These are executed to load data.

Now the data will be directly loaded to SAP HANA IMDSO using the HTTP
connection.

DXC is not only a data provisioning technique to load data to SAP HANA, but it also helps to
create IMDSOs in the SAP HANA system to hold the data that DXC sends. A HTTP connection
exists between DXC and SAP HANA, as shown in the following diagram:

SAP SOURCE SYSTEMS, DXC - Data SAP HANA

for example, ECC (Disk-Based) transfer,
Creation of

IMDSO and

Embedded BW
data

population

IMDSO

Data Data Source
‘ (BW) ' HITE Active Table

Application Other Tables
Tables
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DXC can be deployed in three different ways, as follows:

» With a SAP source system on SAP NetWeaver Version 7.0 or higher, using the
embedded SAP NetWeaver BW system

»  With a SAP source system on a version below SAP NetWeaver 7.0, using a
side-by-side SAP NetWeaver BW system

»  With a SAP HANA system for the BW system

Let's briefly walk through each deployment option.

An SAP source system on SAP NetWeaver Version 7.0 or higher,
using the embedded SAP NetWeaver BW system

This is the default configuration of DXC. This uses the embedded NetWeaver BW system's
functionalities to load data from the source system to SAP HANA directly. No data is stored
in this embedded BW system, but only the functionalities such as InfoPackages and process
chains will be used to load data from the data sources that work with DXC.

An SAP source system on a version below SAP NetWeaver 7.0,
using a side-by-side SAP NetWeaver BW system

We can still use DXC even though the SAP source system is on a release prior to SAP
NetWeaver 7.0. But to do so, we need a separate installation of the SAP NetWeaver BW
system. The purpose of this BW system remains same as that of an embedded BW system.
We cannot use this for storing data and reporting purposes (the design of DSO and InfoCubes
is not allowed). The sole purpose of this BW system will be to transfer data to SAP HANA.

This configuration is known as a "side-by-side" or "Sidecar" implementation of SAP
NetWeaver BW.

Data flow from DXC to SAP HANA takes place as shown here:

» Using existing data sources, data is extracted and the user exits are called

» Data from a data source is transferred to the BW system (embedded or side-by-side
or SAP HANA for BW system)

» Local data source replicas in BW receive the data and transfer it to SAP HANA IMDSO
using the HTTP connection

» The data received by IMDSO will be initially stored in the activation queue

» Once activation is completed, the data will be available in an active table of IMDSO,
ready for use by the data models
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Before implementing DXC, there are a few points to be considered. These are explained
as follows:

» Layering/Data transformations: In any technique of implementing DXC, we load
the data directly to SAP HANA IMDSOs. We don't use BW to stage or layer of the
data. Hence, it is not possible to transform the data according to the business
requirements after loading, for example, in transfer rules or transformations.
Everything should be done at the source system itself before loading. The only
change in this case is the use of user exits.

» Data source availability: Data source availability depends on the type of DXC
deployment.

In the case of an embedded or side-by-side setup of DXC, the data source can be
used to load data to another installation of the BW system that runs out of a different
database. The same data source cannot be used by the embedded BW system to
populate data. This is because the data source will be flagged as a configuration for
use with DXC.

In the case of SAP HANA for a BW deployment, the data sources used in DXC cannot
be used to load BW data flows.

» Primary keys in IMDSO: The IMDSO object in BW is just a table; it must have a primary
key. Hence, it must be ensured that the data source provides a primary key definition
and also, data sources must be well-suited for the overwrite mechanism of DSO.

There's more...

Let's have a look at an interesting feature called the "Sidecar" approach.

The Sidecar approach

The Sidecar approach comes in to the picture when DXC has to be implemented with an older
SAP Business Suite system, which is not based on SAP NetWeaver 7.0 or higher (for example,
4.6C). In other cases, the embedded BW is already in use, so we cannot use it for DXC.

Even though an embedded BW system on a SAP Business Suite system is primarily used for
scheduling and monitoring extraction jobs in the DXC scenario, we might choose to avoid its
use. When these conditions exist, we can implement DXC with the Sidecar approach.

With the Sidecar approach, instead of using an embedded BW system inside the SAP
Business Suite system, we use a separate connected BW system as an intermediary
system for scheduling and managing the extraction job in the connected SAP Business
Suite system. This system sends the extracted data directly to SAP HANA. The data
extracted is not loaded into the connected SAP BW system; instead, the data flow is
redirected to the SAP HANA system.

7
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See also

» SAP Note 1677278 and SAP Note 1701750 for more information on data source
primary key constraints

» Learn more about the usage of DXC at http://www.saphana.com/docs/DOC-
2420

Loading data using SAP Sybase Replication

Server

This recipe deals with loading data into SAP HANA using Sybase Replication Server.

Getting ready

We use different data provisioning techniques to load data into SAP HANA based on several
factors. We use Sybase Replication majorly when real-time data replication is required from
non-SAP systems. In the latest release of SAP Sybase Replication Server Version 15.7.1
SP100, available since June 2013, data replication to SAP HANA is also supported. As of
now, Sybase has been certified only with non-SAP applications. Certification and support
for SAP applications is expected in the near future, with the next release of SAP Sybase
Replication Server.

How to do it...

A configuration has to be set up prior to starting the replication of data into SAP HANA.
The steps involved in configuring the setup differ for different databases. These include
system requirements, installation of required drivers, and so on. In this recipe, we will
see the steps involved in the setup of Oracle to SAP HANA Replication.

Oracle to SAP HANA Replication setup

In this recipe, we will see the steps involved in the setup of Oracle to SAP HANA Replication.
The prerequisites and the steps involved in configuration are explained here. Let's have a
look at the various aspects.




Data Provisioning

Prerequisites
Here's a list of prerequisites for the setup:

>

>

>

>

A minimum of Oracle 10g is required. Oracle 10g or 11g Enterprise Edition is installed
and configured as a primary database for Replication Server. Replication Agent
replicates transactions from the configured database.

SAP HANA should be installed and configured as the target database. The installed
SAP HANA system is connected to Replication Server using ExpressConnect for
HANA (ECH).

Oracle JDBC Thin drivers are to be installed. This depends on the release of Oracle
installed as the primary database:

o If Oracle 10g or 118 release 1 is installed as the primary database,
then Oracle JDBC Thin driver is required for Oracle 10g or 11¢ and
JDK 1.4 and 1.5

o If Oracle 10g or 118 release 2 is installed as the primary database,
then Oracle JDBC Thin driver 11.2 is required for JDK 1.6
All hosts must have TCP/IP connectivity.
The required operating system patches for Java have to be installed.

Replication Agent must have access to the Oracle online and archived redo logs.

Configuring Replication Server to SAP HANA
The following steps need to be taken:

1.

If we are connected to the SAP HANA database with a standard connection (and are
not using SAP Secure User Store), an entry to your Replication Server interfaces file
has to be added, identifying the replicate SAP HANA database. Then stop and start
Replication Server, as shown:

[dataservername]
master tcp ether hostname port
query tcp ether hostname port

Here, hostname and port are the SAP HANA database's host and port.
dataservername is a label used to identify the host and port number.

If we are using SAP Secure User Store, a user store has to be created with
encrypted credentials:
hdbuserstore set

rdsrdsmyhost : xxxxxmy securestore userusermy securestore
pwd




Chapter 2

Here,

rds: This is the key for the secure store entry

myhost : xxxxx: This is the connection environment host name and
port number

my securestore user andmy_ securestore_ pwd: These are the SAP
Secure User Store credentials

3. Onthe SAP HANA database, create a maintenance user by following these steps:

1.

Create a user ID with a temporary password:
CREATE USER m_user PASSWORD m pwd temp

Update the temporary password after logging in to this system with the
old password:

ALTER USER m_user PASSWORD m pwd new

Test the new password by logging out and then logging in again.
Log into the SAP HANA database:
./hdbsgl -u user -p password -iiid

Here, user is the SAP HANA database user, password is the user password,
and id is the instance number.

On the SAP HANA database, grant the following authorities to the
maintenance user, as shown:

GRANT CREATE ANY, DELETE, DROP, EXECUTE, INDEX, SELECT,
UPDATE ON SCHEMA my schema TO m_user

Here, my schema is the SAP HANA database schema, and m_user is the
maintenance user that has been just created.

Log into Replication Server, as shown here:
isgl -Usa -Psa_pass -SSAMPLE RS

If a sample Replication Server instance has not been set up, the Replication
Server instance name has to be given in place of SAMPLE RS.

Create a connection to the replicate SAP HANA database instance using
ExpressConnect for HANA DB.

(77}
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8. Use admin show connections, 'replicate' to see the replicated
connection that has been created:

For a standard connection:

create connection to rds.rdb

using profile rs oracle to_hanadb;ech
set username m_user

set password m_pwd

go

For SAP Secure User Store:

create connection to rds.rdb

using profile rs oracle to_hanadb;ech

set username auser

set password apwd

setsetdsi connector sec_mech to "hdbuserstore"

go
Here,

o rds: This is the replicated SAP HANA database. If the connection is a
standard connection, the connection details have to match the data
server name in the interfaces file entry. If the connection is a SAP
Secure User Store connection, this must match the key used to create
a user store of encrypted credentials with the hdbuserstore utility.

o rdb: This is a placeholder. A value must be provided, but it is
not used.

o m_user: This is the maintenance user for the replicate SAP HANA
database instance that you created in the previous step.

o m_pwd: This is the maintenance user password for the replicate SAP
HANA database.

o auser and apwd: These are unused values supplied only to satisfy
the syntax of the create connection command

Creating a Replication Server connection to the primary database

The following steps need to be taken:

1.

In Replication Server, create a connection to the primary Oracle database:

create connection to pds.pdb

using profile rs rs_to oracle ra;standard
set username muser

set password mnt_pwd

with log transfer on, dsi_suspended

go

@
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pds: This is the value of the rs_source ds parameter specified in
Replication Agent.

pdb: This is the value of the rs_source_db parameter specified in
Replication Agent.

muser: This isthe maintenance user for the primary Oracle database.
This user must already exist and have the necessary select permissions
in the primary database. See Primary Database Guide for more details.

mnt pwd: This is the password for the maintenance user.

2. Use admin show connections, 'primary' to displaythe primary connection
you created.

Testing the replication
The following steps need to be taken:

1. Connect to the primary Oracle instance as a regular user, rather than as the
maintenance user:

1.

At the primary Oracle database, create a table named tablel to be
replicated, as shown:

CREATE TABLE tablel
(idno NUMBER PRIMARY KEY,
name VARCHAR2 (20)) ;

Grant permissions to any new or existing object to be replicated in the
primary database, as shown:

grant all on tablel to public;

Connect to Replication Agent through isglisqgl and mark
tableltableltable for replication, as shown:

pdb_setreptablesetreptabletablel, mark

go

In Replication Agent, create a replication definition against the primary
Oracle database, as shown:

rs_create repdefrepdeftablel
go
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5.

10.

11.

At the replicate SAP HANA database instance, create a table named TABLE1L,
as shown:

CREATE TABLE <tableowners.TABLEL

(IDNO INT PRIMARY KEY,

NAME VARCHAR (20)) ;

If an owner is not specified with the table name, the owner of the table
<tableowners> is the user that is signed on at the time the table is created.

Grant permissions to any new or existing object to be replicated in the
replicate database so that the Replication Server maintenance user can
update this table, as shown:

grant all privileges on <tableowner>.TABLEl to public

Log in to Replication Server, as shown:
isgl -Usa -Psa_pass -SSAMPLE RS

Alter the replication definition that you created earlier to point to the correct
replicate table, as shown:

alter replication definition <repdefname>
with replicate table named <tableowners.tablel
go

Create a subscription against the replicate connection, as shown in the
following code:

create subscription tablel sub

for <repdefname>

with replicate at rds.rdb

without materialization

go

On the Oracle database, insert the data into the primary tablel table and
commit, as shown here:
insert into tablel values (4, 'Crow T. Robot');

commit;

On the SAP HANA database, verify that the data replicated to the replicate
TABLE1 table, as shown here:

SELECT * FROM <tableowners>.TABLEL;

(&)
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From the latest release of SAP Sybase Replication Server 15.7.1 SP100, data replication to
SAP HANA instance is supported for the following listed primary databases:

» Adaptive Server Enterprise (ASE)

» Oracle

» Microsoft SQL Server

» DB2 UDB on Linux, Unix, and Windows
Direct load materialization is also supported between these databases and SAP HANA.
Through this, we can materialize data between different primary databases and SAP HANA.
Direct load materialization can be used to materialize data in the following ways:

» From Adaptive Server to HANA DB

» From Microsoft SQL Server to HANA DB

» From Oracle to HANA DB

» From DB2 UDB to HANA DB

The architecture of data replication to SAP HANA is shown in the following diagram:

Primary >
Database @ @ SalE AN

Oracle Replication Replication SAP HANA
MS SQL Agent Server
DB2 UDB with

ExpressConnect

for SAP HANA

A new connector, ExpressConnect for HANA (ECH), has been introduced to connect to SAP
HANA. This connector establishes a direct connection with SAP HANA using the ODBC driver.
The ODBC driver is not shipped as a part of SAP Sybase Replication Server. It has to be
downloaded separately and installed. ECH is integrated both with the SAP Sybase Replication
Server interfaces file and the hdbuserstore utility in the SAP HANA client. This enables us

to connect to SAP HANA either by adding an entry for the HANA instance in the SAP Sybase
Replication Server interfaces file, or by using the hdbuserstore HANA client utility to create a
key (HANA instance) specifying the HANA instance name, host, port, user name, and password.
This is so that SAP Sybase Replication Server can access the HANA instance after bypassing
the interfaces file and using the hdbuserstore key. We can avoid intermediate gateway/
middleware which degrades performance. ECH consists of two Replication Server dynamic link
libraries, 1ibsybhdb and 1ibsybhdbodbc, which are linked with the SAP HANA ODBC driver.

s
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There's more...

The steps mentioned here are to configure replication from Oracle to SAP HANA.
Similarly, configuration has to be done for separate source systems, and the steps
for configuration steps differ accordingly.

See also

» Sybase Replication Server 15.7.1 SP100 at http://infocenter.sybase.
com/help/topic/com.sybase.infocenter.dc32410.1571100/doc/pdf/
refman.pdf

» Learn more about replicating data to HANA using SAP Sybase Replication Server
athttp://scn.sap.com/community/services/blog/2013/06/16/
replicating-data-to-hana-using-sap-sybase-replication-server

[
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Modeling

In this chapter, we will cover:

>

>

>

>

>

Approaching SAP HANA modeling

Creating attribute views

Creating analytic views

Creating calculation views

Preparing documents - Auto Documentation

Modeling with Information Composer

Introduction

This chapter is full of recipes that deal with creating different types of models in SAP
HANA Studio. Once we create schemas and tables and load data to SAP HANA, we can
start creating different types of views; that is, attribute, analytic, and calculation views
according to our requirements.

Approaching SAP HANA modeling

With data being loaded from any source system, we are now ready to proceed with creating
models in a SAP HANA system. So, let us start creating data models in a SAP HANA system.
This recipe covers the different types of models that can be created and their importance.



Modeling

Getting ready

For this, we need SAP HANA Studio and SAP HANA Client (drivers for SAP HANA) downloaded
and installed. These software are available both in 32-bit and 64-bit versions and can be
freely downloaded from the Internet.

How to do it...

SAP HANA Studio is used to create models in SAP HANA. There are different types of models,
such as attribute views, analytic views, calculation views, and so on. Database tables replicated
from different source systems act as the base for these information models. We create
attribute views on top of tables. In analytic views, we join fact tables to the attribute views.
Database tables or attribute views, analytic views, or calculation views can be included

in creating calculation views. Apart from these, we can also create stored procedures.

These procedures can also be used in SQLScript-based calculation views.

Attribute views are created for master data modeling. We select master data tables for
creating attribute views. Multiple master data tables or text tables can be joined with master
data tables to obtain the output.

Analytic views are created using fact tables. These fact tables are joined with the created
attribute views to form a star schema. A cube-like structure is created in the analytic view.
Measures (the key figures) will be taken from the data foundation (that is, fact table) and
then the attribute views will be joined so that the required attributes will be added from
these attribute views.

Calculation views are created when the joins in analytic views are not enough to meet the
requirements. There are two types of calculation views: graphical and SQL scripting. To meet
complex requirements, we may need to write custom SQL code. For this, we go with SQLScript
calculation views.

SAP HANA Studio is the one-stop tool for developers and technical architects in the SAP HANA
landscape for the definition of tables, data models, and to set up and manage various forms of
data provisioning in SAP HANA. In this chapter, we will discuss the various modeling capabilities
that SAP HANA Studio provides, see a step-by-step process with a hands-on approach to creating
models, and perform modeling using practical scenarios. SAP HANA Studio modeling includes
attribute views, analytic views, and calculated views. Basically, data in SAP HANA is organized
and stored in the form of tables. In these tables, the respective fields are classified either as

an attribute or a measure:

» An attribute in a data-warehouse scenario is called a dimension, and it qualifies
something in the data; for example, Country Code, Customer Name, and Country

=
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» A measure is an entity that quantifies something; for example, Order Quantity, Cost,
and Sales Amount

SAP HANA models (that is, information views) are based on the join types between them.
Master data or fact tables are used to create attribute, analytic, or calculation views.
Data output depends on the joins used while creating views. Moreover, the cardinalities
between the base tables have to be considered while creating information views.

» SAP HANA Modeling Guide at http://help.sap.com/hana/SAP HANA
Modeling Guide en.pdf

Creating attribute views

Attribute views are similar to dimensions, but the only difference is that attribute

views are reusable components as they are object-oriented throughout the information
modeling. In simple terms, these are views on one or multiple tables that can be reused
for multiple purposes.

For example, the attribute view Customers can show Customer Code, Customer Name,
Customer City and other Customer master data. This attribute view can be used in both
analytic and calculation views based on the relevance. Generally, attribute views represent
the dimension data (master data). But technically, there are no limitations or restrictions as
it's definitely possible to create attribute views on transactional data. This recipe explains
how to create attribute views.

Getting ready

In order to create attribute views, we must have a database table readily available. We must
also possess the MODELER role and SELECT authorization on the schema from which we
are accessing the tables. In addition to this, the _SYS REPO user must have the EXECUTE
authorization with the GRANT option on the schema.

How to do it...

Let's look at the steps involved in creating attribute views. For any information view to be
created, we need a package. Packages are folder-like objects into which information views
are organized and structured.

&1
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Creating a package

To create a package, go to the Modeler perspective and then select Content and right-click
on Package. Optionally, click on Package on the Quick Launch menu and it creates a
package. Based on the naming conventions, the names need to be provided and the package
needs to be saved. Each package will be empty soon after creation; we can create an attribute
view, analytic view, or calculation view inside the package. The procedure is shown in the
following screenshot:

L= Cataleg Welcome to Modeler
= Coptant
N » Package... | . Pr——
gl = | Selected System: HDB | Username: SYSTEM Select System...
& 5. Find
3| &) Refresh 5 Content
@ validat
g ©  Activate New ; alidate
Activate..
B @ validate. £ Package 1 Package © Redeploy
#® Attribute View Packages are used to group together relsted infarmation
g@| 3 FilterPackages... ) abjects far stucturing puposes. @ Mass Copy
) Remove Filter » Analytic View 2 Import..
¥ ap T = Calculation View 3 Export..
& sap_demos 2 analyic Privlegs 5 Migrate
4 £ SAP_HANA_COOKBOOK -
4 (= Analytic Views (2) | £8 Procedure Auto Documentation...
4 AN_SAP_HANA_COOKBOOK | = Dedision Table i Resd More... [ create...| 42 Switch Ownership...
P . -

Creating an attribute view
In this section, we will look at the steps involved in creating an attribute view.

Attribute views can be created in two ways: from Quick Launch and from the Navigator Pane.
Let's have a look at both the methods in detail:

» To create an attribute view from the Navigator Pane, right-click on the package and
choose New and then click on Attribute View.

» To create an attribute view from Quick Launch, select Attribute View and then click
on the Create button. An attribute view can be one of several types; the following are
the different types:

o Standard: This is an empty attribute view.

o Time: This will create both view and data for time attributes—date, month,
and so on.

o Copy From: This is the fastest way to create an attribute view, by leveraging
the reusability factor. From an existing attribute view, if the fields are known
in the current attribute view, Copy From can be used.

o Derived: This creates a new attribute view from the existing one;
the definition may be the same, but the name can be a new one.

~[ee]




The following are the steps to create the attribute view:

1. Click on Attribute View with the specification of Subtype as Standard.

2. Specify the technical name and description.
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3. Drag-and-drop the tables in Data Foundation to the Scenario tab. As soon as we drop a
table, we will see the tables in the Details tab. There are no limits as such, but we need
to add only the required set of tables as performance might be impacted.

Join tables if more than one table is included in the data foundation.

5. Select the required fields and they will appear in Output.
6. Click on the Save and Activate button.

3 SAP_HANA_COCOKBOOK!

4 L= Analytic Views (1)

5] Quick Launch

# AN_SAP_HANA_COOKBOOK

1. SELECT NEW ATTRIBUTE VIEW

% Decision Table

2. GIVE NAME, DESCRIPTION AND TYPE.
*SAP_HANA_COOKBOOK.AT_SAP_HANA_COOKBOOK HDE (SYSTEM) 52

SAP_HANA_COOKBOOK.AT_SAP_HANA_COOKBOOK HDB (SYSTEM)

Scenario B+ 5t | Detalls
il semantics ' TSIALsap.hana.democontent.epm. yees ¥
© Employeeld Employee D
| © FirstName. Given Name
- © MiddleName  Middle Name
5 paa Foundation © LastName Family Name
7] sap.hana democontem © Initials Tnitials
© Sex Sex
© Language Language Key
© PhoneNumber  Business Phone Nu...
1 © EmailAddress  E-Mail Address <
© LoginName System Login Name
© Addressld Address D
1 i StartDate Employment Start ... 1
' EndDate Employment End Da...
- Currency Currency Code
» « SalaryAmount  Salary
 AccountNumber Account Mumber
 Bankdd Bank ID
- BankName Bank Mame
= EmployeePicURL  LIEL of Employes Pic...

4 |, HDB (SYSTEM) HDE B B New Information View (o[E] =]
#, Backup
N » Package...
> = Catalog - I Hf | Package Create an Information View
. o Attribute View..
4 (= Content 2. Find % Select the required view type and enter the details
. &8 = | e [s | @ AnalyticView..
- 5l Calculation View...
3 g [5]  Auto Documentation 2 Analytic Privilege... Name:* AT_SAP_HANA_COOKBOOK i
: = ©  Activate i Procedure.. Description: AT SAP_HANA_COOKBOOK -
@ € R==pky % Decision Table... =
> 8@ Edit % Attribute View .
- . Deiete Package: SAP_HANA_COOKBOOK Browse...| |=
o » Analytic View F— [Att oute I
> iew Type: ribute View -
-} Remove Filter 4 7 calculation View
. L Filter Objects... [] Copy From: Browse...
=] T RSl W Analytic Privilege L e
g Paste . Subitype: [ standard -
> B Refactor » (P e —
P

-

=g
wlof ] mmBn- |
Output [Save and Activate
E A v X 9 - ==ty
4 (= Columns B

«

f Employeeld: sap.hana.democontent.epm 1

f FirstName: sap.hana.democontent.epm.c

g Mid

f LastName: sap.hana.democontent.epm.d

f Initials: sap.hana.democontent.epm.data;

f Sex: sap.hana.democontent.epm.data:c-

i Language: sap.hana.democontent.epm.d:

f PhoneNumber: sap.hana.democontent.e|

f EmailAddress: sap.hana.democontent.ept

f Addressld: sap.hana.democontent.epm.d ~
[ *

sap.hana.d

ent.epr|=

Properties

General

Property Value

Name Data Foundation
Label

Type Join

Inputs[1] “SAP_HANA_EPM _D...

3. INCLUDE REQUIRED TABLES INTO DATA FOUNDATION AND CLICK SAVE AND ACTIVATE

CONFIRM PACKAGE
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Attribute views are used for master data modeling. Multiple master data tables can be
included in a single view and joined. When attribute views are called for output, the join
engine takes care of processing the data and proving the output.

The different types of joins and where they can be used are described in the following table:

Join Type Result Use
Inner Rows where there is at least one match Attribute views and
between both tables analytic views
. An inner join where referential integrity Attribute views and
Referential

is assumed analytic views

All rows from the left-hand side table;
Left Outer even if there is no match on the right- Analytic views
hand side table
All rows from the right-hand side table;
Right Outer even if there is no match on the left-
hand side table

All rows from both tables, regardless of
whether they match or not

Text Retrieves the description for code To join text tables

The example discussed previously is a simple attribute view. We can also create field-level
filters. Right-click on the field and select Apply Filter. From the pop-up window, select the
Operator type, and against Value, click on the ... button so that all the values from the table
will be shown. Select a value and click on the OK button as shown in the following screenshot:

Analytic and
attribute views

Full Attribute views
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ﬁ Apply Filter

Operator: Equal

Value:

[ ok

Employee ID

J[ canca | Given Name

Middle Name

« LastName Family Name
« Initials Initials
 Sex Sex

ﬁ Value Help Dialog

B Language Key
nber Business Phone Nu...

ess E-Mail Address

e System Login Name
Address 1D
Employment Start ...

Currency Code

sunt Salary

umber Account Number
Bank ID

e Bank Name

PicURL URL of Employee Pi...

Value:

EMO.sap.hana.democontent.epm.data::employees ¥

Employment End Da_..

o Jf

Cancel ] 130% =

_HANA

®0SFE =8

Now, as we can see, a yellow funnel for the field will be visible, indicating that the filter has

been applied:
i SAP_HANA_EPM_DEMO.sap.hana.democontent.epm.data::employees ¥
+ Employeeld Employee ID
« FirstName Given Name
© MiddleName Middle Name
« LastName Family Name
 Initials Initials
~ Sex Sex
« Language Language Key
~ PhoneNumber Business Phone Nu...
~ EmailAddress E-Mail Address
~ LoginName System Login Name
-~ Addressld Address ID
"~ StartDate Employment Start ...
“ EndDate Employment End Da...
~ Currency Currency Code
~ SalaryAmount Salary
~ AccountNumber Account Number
- Bankld Bank ID
- BankName Bank Name
w EmployeePicURL URL of Employee Pi...

]
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An attribute view can also be created as Derived or Copy From. When we select an attribute
view as a copy, it inherits all the properties of the original attribute. The new attribute view
can be modified even after creation. When we create an attribute view as Derived, the newly
created attribute view cannot be modified after creation. When the original attribute view is
modified, changes will be applicable to the newly created attribute view.

We can also create time attribute views. These are used when time data has to be generated.
On selecting Generate Time Data from the Quick Launch screen, we can create time-related
data. We can select a range of data for which the time data has to be generated along with
the granularity. For example, if we input the range as 2011 to 2013 with granularity as day,
data for every day will be generated. We can also select the type of calendar used for this;
that is, Gregorian or Fiscal. This data will be stored in the _SYS BI schema. Based on the
type of calendar and granularity selected, different tables will be generated along with the
data. These tables can be used to create attribute views. While creating the attribute view,
the type has to be selected as Time. This attribute view can be joined to other analytic views
by joining based on the date field; for a given date, we can have time data with different levels
of data such as year, month, week, and day.

» Learn more about SAP HANA information models for master data at http://scn.
sap.com/community/hana-in-memory/blog/2013/05/06/sap-hana-
information-models-for-master-data-attribute-view-seriesl

» Avideo that explains attribute view creation in SAP HANA (using single and multiple
tables) is available at http://scn.sap.com/docs/DOC-26093

» Avideo that explains about hierarchies and calculated columns in an attribute view is
available at http://www.sapanalyticsguru.com/index.php/sap-hana/50-
sap-hana-e-learning-hierarchies-and-calculated-columns-in-
attribute-view

» Avideo that explains the creation of the time attribute view is available at http://
www . sapanalyticsguru.com/index.php/sap-hana/51-sap-hana-e-
learning-how-to-create-time-attribute-view

Creating analytic views

An analytic view is a modeling view in which the dimension tables are joined with the fact
table that contains transaction data; that is, measures. Variables can be created in these
analytic views. When a fact table is joined with dimension tables, it forms a cube-like
structure, so analysis gives us meaningful joined data.

5]
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Similar to the attribute views, in order to create analytic views, we should have fact tables
loaded with data in a schema. The _SYS REPO user must have the SELECT authorization on
the table with the GRANT option. Otherwise, the activation of the analytic view fails with an

authorization error.

How to do it...

Like attribute view, analytic views can also be created from either the Quick Launch screen
or the Navigator Pane. In this section, we will see how to create an analytic view from the

Navigator Pane:

1. Right-click on the package in the Navigator view and go to New | Analytic View as
shown in the following screenshot:

I

B k= Catalog
4 = Content .ZE.

i

EREHCEREHENEE

a [HF SAP_HaMa COO

Mew

Find
Refresh

Auto Documentation
Activate

Redeploy

Edit

Delete

Remove Filter

Filter Objects..,

Paste

Refactor

L

Delete

Package...
3 Artribute View..,

W Anabtic View...
Wi Caleulation View...
&7 Analytic Privilege...
if Procedure..

= Decision Table...

HDE

T MR e

e Analytic View

EE Procedure

= Attribute Views (1)
» k= Analytic Views (3}

= Calculation Views (2)

[ Decision Table

& Calculation View

*':-' Analytic Privilege
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2. Provide a technical name and description as shown here:

Create an Information View

B Mew Information View

Select the required view type and enter the details

Mame:~

Description:

Package”
View Type:
| Copy From:

Subtype:

P
(=
o

AM_SAP_HANA_COQKBOOK_

AN_SAP_HANA_COOKBOOK_

SAP_HANA_COOKBOOK

Analytic View

= =
owse
Einish l Cancel

3. Drop tables into the Data Foundation level and add the required fields to Output
so that those fields will be visible in the Logical Join level and can be joined with
the attribute views. Attribute views are dropped into the Logical Join level, the join
between fields of the fact table are added in the Data Foundation level, and the
fields in the attribute view are created as shown in the following screenshot:

SAP_HANA_COOKBOOK.AN_SAP_ HANA COOKBOOK_HDB (SYSTEM)

#l@c~|d|B&|F B

Scenario [ 5| Details Output
E a v ¥ @ He =4
(& Atribute Views
2l semantics Colymn:
| (= Calculated Columns
= Restricted Colurmng
=) 22 Logical Join Input Parameters
i Data Foundation
[ . AT_SAB_HANA_DOOH | af Dita Foundation 1 SAP_HANA COOKBOOIK.AT SAP_HANA COOKBOOK ~
Purchase Order I} - Partnerid Partner 1D
= CreatedBy Crested By = PartnerRole  Tusiness Partner Role
T «  CreatedAt Created At - Date a.. © EmailAddress  F-Mail Address
= Uizl & PhoneNumber  Business Phone Nu.
7 Data Foundation e = FaxNumber Business Fax Number v = |
1 Noteld PO Note Text ID © WebAddress  Web Address
& Currency Currency Code © Addressld Address ID Properties
= Partnerd Fa = CompanyName  Comy r
| = GrossAmount  Tatal Gross Amount @ LegalForm o General
© NetAmount Total Met Amount . CreatedBy Created By Property Value
& TaxAmount Total Tax Amount i CreatedAt Created At - Date a..
@ LifecycleStatus PO Lifecycle Status  ChangedBy Last Changed By LeftElement  Data Foundation.F}
& ApprovalStatus PO Approval Status 7@ ChangedAt Last Changed At - D Right Element  SAP_HANA_COO!
& ConfirmStatus PO Confirmation St.. e o JoinType  Inner
& OrderingStatus PO Ordering Status Language C...
@ InvoicingStatus PO Invoicing Status SR
Temperal C.
From Column
To Columin
Temporal C

[
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4. Inthe next level (that is, Semantics), all fields are identified and confirmed to be
either attributes or measures, as shown in the following screenshot. For measures,
the aggregation is to be set accordingly.

SAP_HANA_COOKBOOK.AN_SAP_HANA_COOKBOOK_ HDB (SYSTEM) i \,) F|E & %
Scenario =4 St Details
Properties -
AMN_SAP_HANA_COOKBOOK Default Client: Dynamic - 4] MultiDimensional Reperting
T 4P HANA COOKBOOK Defast Schama ’7'1 | Allow Relationsl Qptimization

B (7] Enable Analytic Privilege
7 Logical Join AN_SAF_HANA_COOKBODK_
o Data Foundation
T4 AT_SAP_HANA_COCH

Column Hierarchies

Kl
) Local  Shared

=
:; Data || shove [0 = T w5 Name Label Source
29 hans camoconent
Name Label Aggregation  Varizble Label Column  Hidden =
» Purchasedrde..  Purchase Order ID [

] CreatedBy Created By O a i )
CreatedAt Created it - Date and Time COUNT [m] Ll =

1 ChangedBy Last Changed By O || || variabes/Iagut Parameters
Chengedit Last Changed At - Dote and Time  COUNT O “v R

] Hoteld PO Hote Text ID ]

] Currency Currency Code (] Name Label
Grosshmount  Total Gross Amount SUM ]
Hetamount Total Net Amount SUM [}
TacAmount Total Tax Amount SUM O -

AN_SAP_HAMA_COOKBOOK_

Analytic views are processed by the Online Analytical Processing (OLAP) engine. When we
have multiple dimensions to be joined to the fact table (which has measures), we go with

an analytic view. We create attribute views for each dimension table. We join these attribute
views to the fact table. Based on the join and the cardinality we have set, we obtain the
results. As mentioned before, the OLAP engine is responsible for processing analytic views.
We can also create calculated measures in analytic views. These will be calculated at runtime
and hence saves memory space as we don't need to store extra information. These values are
calculated easily, and as everything runs in memory, we get the results without any lag.

We can also create filters on the fields in analytic views. The process of doing this is similar
to that of creating filters in attribute views. There are a few more options such as Calculated
Columns, Restricted Columns, and Input Parameters. Calculated Columns are those where
we create new columns with a formula based on the columns that are already available.
Restricted Columns are those where we restrict columns based on some particular value

of attributes.

Moreover, analytic views can be accessed by SAP BusinessObjects Explorer (SAP BO
Explorer) and SAP Lumira directly.
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See also

» Avideo that explains the usage of calculated columns in an analytic view is available
athttp://www.saphana.com/docs/DOC-3126

» Learn more about SAP HANA information models for master data at http://scn.
sap.com/community/hana-in-memory/blog/2013/05/06/sap-hana-
information-models-for-master-data-analytic-views-series3

Creating calculation views

Calculation views are more advanced models in SAP HANA that are defined when requirements
cannot be met with attribute and analytic views. For example, with calculation views, we can
extract the required measures from more than one transaction table in the result, which is not
possible with an analytic view. As well as this feature, we can define calculations at different
layers and also use advanced SQL logic in calculation views. We can create joins, projections,
unions, and aggregations in calculation views. This recipe explains how to create different types
of calculation views.

Getting ready

Calculation views can be created in two ways:

» Using GUI (Graphical User Interface)
» Using SQLScript (native SQL or CE functions)

Any combination of the following objects can be a part of the calculation view data foundation:

» Tables

» Column views
» Attribute views
» Analytic views

» Calculation views

=
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We can create the following objects while defining a calculation view:

» Attributes

» Measures

» Hierarchies

» Calculated measures/attributes
» Counters

» Variables

» Input parameters

How to do it...

In this section, we will see how to create a calculation view in SAP HANA Studio. The source
for the calculation is the analytic view (AN_SAP_HANA_COOKBOOK) created in the Creating
analytic views recipe. This analytic view has sales order data; here, we will join this with
product information, which is available in the table, to perform meaningful analysis.

Creation of a calculation view using GUI
Follow these steps:

1. Right-click on the package and go to New | Calculation View:

» g £E Procedurs
'E_ : % Deciglon Tables
4 = Analyti Mew 3 IEE} Package...
4 AN 2 Find 1 Aftribute View..
» 8 1 it View...
;‘EE 1 Refresh ) Il e
: l__l Caleulation View... cas
4 [ I oL v » w o
z Auto Documentation 22 | Analytic Privilege - eovar
. B8 O Activate Eg Procedure... :
» 8 0 || Redeploy & Decision Table...
. Edit — T o
v # Delete Delete |
v B
. B Refactor L
= Security Paste
i o Filter Objects...
Rermave Filter *
Where-Used List 2%

[55]-
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2. Provide the technical name, description, and the type of calculation view that needs to
be created (Graphical or SQL Script) as shown in the following screenshot. A schema
for currency conversion has to be selected if we want to apply/use any currency
conversion. The schema selected here should contain the currency-related tables
(such as TCURR, TCURV, and TCURN).

& Mew Calculation View l_lm

Calculation View

This wazard creates a calculation view in the specified package.

Marme* CA_SAP_HAMNA COOKBOOK

Description CA_SAP_HAMNA_COOKBOOK

Package:™ SAP_HANA_COOKBOOK Be

@ Create New

[ ] [':Dp:'r qum Brow
View Type

@ Graphical
SQL Script

Schema for conversion: ’EAP_I-MNA_EPB-LDEMO

Run With Definer's Rights (User _5Y5_REPO

@ Net> |[  Enish ][ Cancel

Click on the Finish button to proceed to object creation.

5]
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3. Now we have to select sources for the calculation view. Sources can be tables;
column views in a schema; or attribute, analytic, or calculation views in packages,
or a combination of these. Select the required objects and move them to the
right-hand-side area, as shown in the following screenshot:

FEf oW Calculation vew T [ P ]

Select Objects

Select the required tables and infarmation models to define the caleulation view,

Available Gelected
r # SAP_HAMA COOKBOOK.AN_SAP_H

W6 ®

4 fF SAP_HAMA_COOKBOOK
a4 = Anabytic Views (1)
@ AN_SAP_HAMA_CO | Add

Remuowve

e

B

-
i
I
=
o |
!
i
-

i ¥

@ < Back Nest > Finish [ Caned

Click on Finish to enter into the design area of the calculation view.

o7}
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4. The calculation view design area contains three sections. The left-hand side contains
the source, output, and the objects we use from the Tools Palette. The middle
section shows details about the object we select in the left-hand side. The right-hand
side contains the fields we have selected for output and the additional objects that
we can create based on the output fields. This is shown in the following screenshot:

SAP_HANA_COOKBOOK.CA_SAP_HANA_COOKBOOK #H @O~ ¢ BB B %
Scenario @+ 5t Details Output
o® X & v = P =4 5
= (& Columns
= ] samant (= Input Parameters
x ‘"“‘" # SAP_HANA_COOKBOOK.AN_SAP_HANA_COOKBOOK ¥
o o SalesOrderltem  Sales Order Item
T Aggregation - N
« QuantityUnit Quantity Unit
. OPItemPas Sales Order Item
J o ItemATPStatus Item ATP Status I
« Currency Currency Code
i - Noteld PO Note Text ID I
= Productld Praoduct ID Properties
- i = DeliveryDate Scheduled Delivery D... | General
= Quantity Quantity Propetty  Value
. TaxAmount Tax Amount TT\E SAP_HANA C...
- NetAmount Net Amount T:pz Projection
- GrossAmount Gross Amount

5. Now, if we want to add additional objects as sources at a later stage, we can use the
table button available above the middle area, as shown in the following screenshot:

Find Column BAIl© © ~| &

| Add.. . Output of A

s

O RO AR AP HARLA OOk ROk |

6. Look for the objects we want using the search option and click on OK to add them to
the calculation view, as shown in the following screenshot:

5]
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G Find | ) )

Type cbject name to search for -

sap.hana.democontent
Matching items:
. T’ sap.hana.democontent.epm.data:addresses -
T sap.hana.democontent.epm.datazaddresses
fiT sap.hana.democontent.epm.datazbusinessP
fT sap.hana.democontent.epm.datazbusinessP
fT’ sap.hana.democontent.epm.datazconstants
T sap.hana.democontent.epm.datazconstants
i sap.hana.democontent.epm.datazemployes
i sap.hana.democentent.epm.datazemployee
{iI' sap.hana.democontent.epm.datazmessages
il sap.hana.democontent.epm.datazmessages
T sap.hana.democontent.epm.datasproducts |
T sap.hana.democontent.epm.data-products (SAP_HAMA_EPN_DEMO)
7 sap.hana.demacontent.epm.data:purchaseOrder
T’ sap.hana.democontent.epm.datazpurchaseOrder
T san.hana.democontent.com, datazourchaseQrder] -

& SAP_HANA_EPM_DEMO

il

@ [ ok || conca |

7. We can see that the table on the left-hand side appears as follows:

il SAP_HANA_COOKBOOK.CA_SAP_HAI

Tools Palette: | & Select -

o

£y
W AN_SA.. Em_m

CA_SAP_HANA_C GGKEGGKJ
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To start building the calculation view, we can select the options available in Tools Palette.
We have the following options:

>

>

>

>

Union: This is used to combine data from two or more sources. It works as "union all",
which brings all the records from both the sources together. This is the preferred join
when sources are analytic views.

Join: This is used to join two or more sources to get the result. We can use inner,
left outer, right outer, and text join here. Based on the join type we select, the result
data set varies.

Projection: This is used to filter the fields or select the required fields from the source.

Aggregation: This is used to aggregate the measures based on specific attributes
(master data). The supported aggregations here are sum, min, and max.

We can use results of projection, union, join, and aggregation as
- sources for projection, union, join, and aggregation.
The source object for projection and aggregation is a single entity.
The source objects for joins are two entities. For unions, the source
objects can be more than two entities.

Follow the given steps:

1.

100

As our requirement is to join an analytic view with the PRODUCTS table, we will use
Join. Before we apply Join, we use Projection on the analytic view and Products to
select the required fields for output.

Now open Tools Palette and select the required objects. We can also rename the
objects to give them more meaningful names.
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=é:| Semantics

+
‘B == SALES | =2 PRODUCTS
| Drop EEE-%;E:'JQE'-E':| { Drop Elements Here |
[., S.IP_HANA_CDDKB...] [f‘j data::products

3. Now join the source objects to the projects we have selected. To join, move the
mouse to the source. This shows an arrow mark on the right-hand side. Select the
arrow and drag-and-drop it onto the target as shown in the following screenshot:

::] Semantics :E] Semantics

. g 1
| Drop Elements Here |
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4. Perform the same steps for PRODUCTS as well. Now, to select the required fields
from the source, select the projection that displays the list of available objects in the
middle area. Right-click on the objects we want for output and select Add To Output
as shown in the following screenshot:

SalesOrderltem
QuantityUnit |~

| # SAP_HANA_COOKBOOK.AN_SAP_HANA_COOKBOOK ¥

Sales Cirder Ttam
Add To Qutput

OPItemPos SRR
[temATPStatus Select All Tables

CUI’I’E!I"ICY Select All Joins

Noteld Deselect All

Productid Product ID
DeliveryDate Scheduled Delivery D...
Quantity Quantity

TaxAmount Tax Amount
MNetAmount Mef Amount
GrossAmount Gross Amount

5. Once we add the fields to the output, we can select the fields under the Columns
folder on the right-hand side as shown here:

Details of SALES

® AN_SAP_HANA_COOKBOOK

SalesOrderld
QuantityUnit
OPltemPos
ItemATP5tatus
Currency
MNoteld
Productld
SalesOrderltemn
DeliveryDate
Quantity

r TaxAmount
MNetAmount
GrossAmount

Output of SALES
E A W ¥ H+ =t

4 = Columns
SalesOrderld: AN _SAP HA

QuantityUnit: A1 547 HA

Currency: AN _5
Productld: 4/
Quantity: A"_5 ANA_
NetAmount: 4" A
GrossAmount; A" SAF
== Calculated Columns
= Input Parameters
b a4 [ Filters
Expression

102
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6. We use Join from Tools Palette to join both the projections of analytic views. Join
Type will have to be changed to Left Outer as we are joining transaction data with
master data, and Cardinality will be N:1 as shown in the following screenshot.

We can change the join type in the Property area. The joining field will be common
for the two sources.

PRODUCTS 4 [ Columns

Productld Product1D ] Productid

SalesOrderltem  Sales Order Item TypeCode Product Type Code

QuantityUnit Quantity Unit Category Product Category

ItemATPStatus Item ATP Status CreatedAt Created At - Date a...

OPItemPos Sales Order Item ChangedBy Last Changed By

Currency Currency Code CreatedBy Created By

poet PO oiEs TigsilD ChangedAt Last Changed At - Dn.. I 1 Grmm?u"t:

Prn.ductld Gl . Nameld Product Name ID S s:::tg:; X

DellveryDate SChed'.Jled Dellvstyls Descld Product Description [0 3 i ] nmmn{ DR

Quantity Sy Supplierld Supplier ID Properties

TaxAmount flextbinolint TaxTariffCode Tax Tariff Code m‘

NetAmoeind NetjAmount QuantityUnit Quantity Unit "

GrossAmount Gross Amount WeightMeasure  Weight Measure t;:‘p:‘::wnt :1:'; Productld
ieighilnic Wil U Right Element PRODUCTS Productld
Currency Currency Code Join Type Inner s
Price Product Unit Price Language Column [[I03
ProductPicURL URL of Product Image Cardinality :fﬂ Outer
Width Width Dimension Dynamic Join nginﬂ.:m
Depth Cepth Dimension
Height Height Dimensicn

7. Once the join is established, select the fields for output using the same process we
followed earlier (right-click on the field and click on Add To Output), as shown in the
following screenshot:

':| semantics

= _f Aggregation

E!: EALES PRODUCTS .

.T\

SALES_PRODUCT

SALES
@ PRODUCTS
o
A
TR
! AN
pd \
~ AN
S .
p \
| = =5 SALES | | = =5 PRODUCTS |

| # AN_SAP_HANA_COC |

| 7 z2p.hana.democantent |

SALES_PRODUCTS_JOIN
. Productld

SalesOrderltem

- QuantityUnit
. DeliveryDate
-~ Quantity

-~ TaxAmount

- NetAmount
- GrossAmount
- Category

. CreatedBy

_ CreatedAt

= Price

»

Diemcly kT

Add Te Output

Select All Tables

Select All Joins D...

Deselect All

Tax Amount

Met Amount
Gross Amount
Product Category
Created By

Created At - Date an..

Product Unit Price
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8. Once the required fields are added to the output as attributes and measures, we can
go ahead with the activation of the calculation view. Use the green arrow symbol to
do this. We can see the status of activation as shown in the following screenshot:

=l JobLog F1 ' History = Progress
Current | History

Job Type System User Submitted At Status

Activation Thu Sep 26 17411333 157 2013 Completed successtully . L I R

9. After successful activation, we can see the data preview of the same object

as shown:
7 Quick Launch A_SAP_HANA_COOKBOOK. 52 =
11 Analysis | [T Distinct values | ¥ Raw Data i Showleg | Maxrows: 200 =
200 rows retrieved - 3 sec, 937 ms @ Addfiter | v| 5] ~
SalesOrderld SalesOrderltem Productld Noteld Currency TtemATPStatus OPltemPos QuantityUnit DimensionUnit Height Depth =
1500004045 0000000020 HT-1500 ? EUR I 7 EA M 0.23 035
1500007635 0000000020 HT-1080 ? EUR I ? EA M 0.16 01 3
1500005826 0000000030 HT-1022 ? EUR 1 ? EA M 043 019
1500006585 0000000070 HT-1102 ? usD 1 H EA M 0.27 006
1500000432 0000000040 HT-1035 7 usp I 7 EA M 041 02
1500013230 0000000070 HT-1113 ? EUR I 7 EA M 0.01 022
1500005668 0000000020 HT-1101 ? EUR I ? EA M 0.24 007
1500014476 0000000070 HT-1020 ? EUR 1 ? EA M 017 002
1500007400 0000000030 HT-1002 ? usp 1 H 2 M 0.03 019
1500000548 0000000030 HT-1106 7 MXN I 7 EA M 0.23 004
1500012773 0000000030 HT-1106 ? MXN I 7 EA M 0.23 004
1500004677 0000000070 HT-1055 ? EUR I ? EA M 0.29 045
1500014100 0000000070 HT-1011 ? L. 1 ? EA M 0.02 0.3
1500006700 0000000060 HT-1010 ? EUR 1 H 2 M 0.03 02
1500009512 0000000060 HT-1010 7 EUR I 7 EA M 0.03 02
1500000364 0000000040 HT-1050 ? RUB I 7 EA M 018 034
1500002287 0000000070 HT-1040 ? EUR I ? EA M 03 046
1500009487 0000000040 HT-1003 ? EUR 1 ? EA M 0.04 021
1500002738 0000000050 HT-1022 ? EUR 1 H 2 M 0.43 019
1500008262 0000000020 HT-1001 7 EUR I 7 EA M 0.03 017
1500002444 0000000020 HT-1071 ? ZAR I 7 EA M 0.04 018
1500000598 0000000010 HT-1104 ? eV I ? EA M 03 003
1500012034 0000000030 HT-1502 ? EUR 1 ? EA M 0.37 027
1500011212 0000000030 HT-1002 ? usp 1 H EA M 0.03 019
1500011023 0000000030 HT-1106 7 MXN I 7 EA M 0.23 004
“ i '
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Creation of a calculation view using SQLScript (native SQL or
CE functions)

The other method of creating a calculation view is using SQLScript. We can use native SQL or
Calculation Engine (CE) functions, as they are processed by a calculation engine. Using CE
functions optimizes query execution cost as compared to the usage of SQLScript. At the

time of writing this book, SAP HANA supports the following CE functions: CE_ COLUMN_TABLE:
This is used to read data from the Column table

>

>

>

CE_JOIN_VIEW: This is used to read data from attribute views

CE_OLAP_VIEW: This is used to read data from analytic views

CE_CALC_VIEW: This is used to read data from calculation views

CE_JOIN: This is used to read data from more than one source based on the

inner join

CE_LEFT OUTER_JOIN: This is used to read data from more than one source based
on the left outer join

CE_RIGHT OUTER: This is used to read data from more than one source based on
the right outer join

CE_UNION_ALL: This is used to read all the data from more than one source using
the UNION ALL function

CE_CALC: This is used to calculate new fields in the result data set

CE_PROJECTION: This is used to select the required fields from the source based
on the requirement

CE_AGGREGATION: This is used to aggregate the measure based on the group
of attributes

CE_CONVERSION: This is used to perform currency conversion

Let's say we want to create a calculation view that reads data from an analytic view. We can
achieve this using the CE_OLAP_VIEW function, which is used to read the data from an
analytic view.
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The creation of a new calculation view will follow the same procedure as explained earlier in
step 2 of the Creation of a calculation view using GUI section, except we select SQL Script

instead of Graphical, as shown in the following screenshot:

5 Mew Calculation View [ E] |-
Calculation View
This wizard creates a calculation view in the specified package.
MNamer™ CA_SAP_HANA_COOKBOOK SQL
Description CA_SAP_HANA_COOKBOOK_SQL
Package:* SAP_HAMA_COOKBOOK Browse...
i@ Create New
() Copy From Browse...
View Type
Graphical
@ SOL Script
Default Schema:* | SYSTEM v
Run With | Definer's Rights (User_SYS_REPO) -
Parameter Case Sensitive [true v]
@ < Back Next > Finish || Cancel |

Now, click on Finish to enter the design area of the calculation view, as shown:
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‘2l SAP_HANA_COOKBOOK.CA_SAP_HANA_COOKBOOK_SQL HDB (SYSTEM) Find Column | @ © ~| | B &|[F %
Scenario Details of Script_View Output of Script_View
- v [
/ “##%%* Begin Procedure Script smmmmaf % = =
BEGIN = Qutput Parameter var_out
* var_out = .. (= Input Parameters
T END /****=*3%%% End Procedure Script *¥ssssszxss/
I! I 4
=/ Script_...

CA_SAP_HANA_COOKBOOK_SQL

Follow these steps to create a calculation view using CE functions:

1. Typeinvar_ out (click on Script_View on the left-hand side to get the
preceding screen).
2. Define the input and output parameters based on the code.
Select the attributes and measures from the output area.
The following code is the syntax to read data from an analytic view using
CE _OLAP VIEW:
Var_out = CE_OLAP_VIEW
(" _SYS BIC"."SAP HANA COOKBOOK/AN SAP HANA COOKBOOK", ["SalesOrderlI
da", "ProductId",
"QuantityUnit", "Currency", "Quantity", "GrossAmount", "NetAmount"]) ;
While defining the output parameter, the names and data types should match the
source objects. This is illustrated in the following screenshot:
'z SAP_HANA_COOKBOOK.CA_SAP_HANA_COOKBOOK_SQL HDB (SYSTEM) Find Celumn | ®© 0 vl \ [ E\ 3 %
Scenario Details of Script_View OQutput of Script_View
e Begin Procedure Script * / Bz -~-= e
BEGIN 4 (= Qutput Parameter var_out
var_out = CE_OLAP_VIEW("_SYS_BIC"."SAP_HANA_COOKBOOK/AN_SAP_HANA_COOKBOOK' [Péié:zzijezm N ;;:;sf][r;;rm
T JQuaneitynic”, QuantityUnit
| iy I Currency
S "GrossAmount”, Quantity
=/ script_... “NetAmount”]); GrossAmount
MNetAmeunt

CA_SAP_HANA_COOKBOOK SQL

(= Input Paramet
END /***** End Procedure Script * nput Farameters
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4. Now click on Output in the left-hand side to see the objects defined in Output
Parameter and select the objects as attributes and measures, as shown in the
following screenshot:

‘i SAP_ HANA_COOKBOOK.CA SAP HANA COOKBOOK SQL HDB (SYSTEM)

Scenario Details of CA_SAP_HANA_COOKBOOK_SQL

FE  Script_View

SalesQyp-t=-T-
W Add as Attribute

T Produc
Quantif Mew Hierarchy *
| CUITEN
| i Quantity

1=l script GrossAmount
= MNetAmount

5. We can go ahead and activate other attributes and measures using the green arrow
button. The following screenshot shows the activation status:

=l JobLog & '4r History | 55 Progress b= E | ] | J
Current | History
ystem User Submitted At Status
iDB SYSTEM Fri Aug 30 01:47:46 1ST 2013 Completed with warnings

6. We can also see the data preview after a successful job completion. Right-click on the
object and select Data Preview. The following screenshot shows the data preview:
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SalesOrderld
1500014546
1500001513
1500006269
1500013142
1500006376
1500012088
1500011235
1500009036
1500012800
1500004113
1500010507
1500008060
1500005133
1500010052
1500012193
1500001194
1500006345
1500003312

“E 200 rows retrieved - 1 sec, 106 ms

Productld
HT-1063
HT-1032
HT-1081
HT-1107
HT-1020
HT-1035
HT-1100
HT-1106
HT-1010
HT-1022
HT-1035
HT-1070
HT-1111
HT-1055
HT-1100
HT-1138
HT-1111
HT-1000

FEEFEEEREEREEEREERERR

11 Analysis II‘ Distinct values | [ Raw Data

i’ Show Log ‘ Max rows: 200 =

QuantityUnit

ERL
EUR
PLN
ARS
EUR
usD
usD
IMAXN
EUR
ARS
usp
ARS
EUR
EUR
usp
usD
EUR
EUR

Currency Quantity

[ T e L R BT R R R TV R Ry PV

GrossAmaount
3332
1,231.65
105.91
7116
460.53
949.62
213.96
121.38
4,757.62
243.95
948.62
168.74
:pa
11781
32094
1,441.09
2463
2,275.28

NetAmount
28
1,035
]
59.8
387
798
179.8
102
3,998
205
T8
1418
6.9
93
268.7
1211
207
1912

@ Addfilter ~ [

The same result can be achieved using the following native SQL statement:

Var_out
"SalesOrderId", "ProductId", "QuantityUnit",
from

= SELECT

rossAmount", "NetAmount"

" SYS BIC"."SAP HANA COOKBOOK/AN SAP HANA COOKBOOK";

"Currency", "Quantity", "G

The performance-wise calculation view using the graphical approach gives best results,
while using native SQL does not.

When a calculation view is activated, the system creates a column view in the _SYS BIC
schema. This column view is exposed to reporting tools. The created calculation view is

not directly available for reporting. If we want to enable this and make the calculation view
available for reporting, under the Semantics section, we should enable MultiDimensional
Reporting. When this is enabled, the execution occurs using CE functions in the index server
at the database level.
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See also

» Learn more about creating and using HANA native scripted calculation views in
SAP HANA Cloud at http://scn.sap.com/community/developer-center/
cloud-platform/blog/2013/07/10/creating-and-using-hana-native-
scripted-calculation-view-in-sap-hana-cloud

» Building Advanced Data Models with SAP HANA at http://www.sdn.sap.com/
irj/sdn/go/portal/prtroot/docs/library/uuid/6056911a-07cc-2el0-
7a8a-ffa9b8cf579c?overridelayout=true

» Learn about building an analytic and calculation view from the Wikipedia HANA tables
for use with SAP Lumira at http://scn.sap.com/community/developer-
center/hana/blog/2013/07/19/building-an-analytic-calculation-
view-from-the-hana-tables-for-use-with-sap-lumira

» Avideo that explains the creation of calculation views with the graphical interface is
available at http://www. saphana.com/docs/DOC-2262

Preparing documents - Auto Documentation

For the work we do or the objects we build, it is very important that everything be
documented for future reference. In any project, the documentation part is very critical,
which includes documenting each detail about the creation of objects, its functionality,
and so on. Usually, documentation is a manual process, but in SAP HANA, there is an
option that helps auto-document all the models we have created. This recipe helps

us understand how to use the Auto Documentation option in SAP HANA.

How to do it...

Auto documentation can be performed from the Quick Launch screen or the Navigator Pane.
If we choose Quick Launch, we have to select the package manually. From the Navigator
Pane, right-click on the package; and from the context menu, select Auto Documentation

as shown in the following screenshot. This enables us to auto-document the package we
selected. Let us see how to auto-document with Model Details and Model List and the
difference between the reports they generate.



http://scn.sap.com/community/developer-center/cloud-platform/blog/2013/07/10/creating-and-using-hana-nativescripted-calculation-view-in-sap-hana-cloud
http://www.sdn.sap.com/irj/sdn/go/portal/prtroot/docs/library/uuid/6056911a-07cc-2e10-7a8a-ffa9b8cf579c?overridelayout=true
http://www.sdn.sap.com/irj/sdn/go/portal/prtroot/docs/library/uuid/6056911a-07cc-2e10-7a8a-ffa9b8cf579c?overridelayout=true
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Ty SAP HANA Systems 72 = B | = QuickLounch 7
. Bi-=2688% 7| u4pg(sysTEM)
(&) Backup r L~ % —— -
[ Catalog Open odeler
Pl \._- Content @ Vlidote
o elected System: HDB | Username: SYSTEM
g P Selected Sy: HDB | U SYSTEM
&# © Redeploy
# Revert To Active
#
- S Date Preview .
i Package
v & %o Where-Used # ’ & Paclage
> 5 ) @ Afribute View Packages are used ho oroup together related infoimation
i 'y History abjects for strucluiing puiposes.
5 # Analytic View
. ¥ Delete _
. g +3 Calculation View
. E SAP_HANA cooxsooxll_l S T I A7 Apatlc Bridlege
o - - Copy -
4 (= Analytic Views (I} ael ) & Procadurs
@ AN SAP HANA ¢ = Decision Table Bead Mare., Lc'““'"]

b @

Select System...

Content

© validate...

O Activale,

© Redeploy..

& Mass Copy.

2y Import

4 Export..

1 Migrate.,

T Switch Ownetship

=i Change Authoring Schema.

Model Details

Click on Auto Documentation from the Quick Launch screen or right-click on the package

that needs to be documented and then select Auto Documentation. Now, from the dropdown
against Select Content Type, select Model Details. Select all the required packages and add
them to the target section. Browse to the target location from the lower part of the screen and
click on the Finish button as shown in the following screenshot:

S Auto Documentation

B [z

Select Objects

System generates report for the selected objects.

Select Content Type: | Model Details
Model Details
Model List l
4 i} SAP_HANA_COOKBOOK

a = Analytic Views (1)
# AN_SAP_HANA COOKBOOK

Source

B EEGE

Export details
Document Type: PDF

Target Location:

CAMCS\HANANPACKT - Cockbook\Chapter 5

Target

- 4 - Content
4 3 SAP_HANA_COOKBOOK
4 (= Analytic Views (1)

Add 4 AN_SAP_HANA_COOKBOOK

= ‘ Remove

Browse...

[ Einish

I

Cancel ]

Tni;tratinn Console F

Select System...

Content

@ validate

© Activate

@ Redeploy...

# Mass Copy...

fg Impart

7 Export..

S Migrate...

2] Switch Ownership

=5 Change Authoring Schema

Help
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Model List

The steps to auto-document with a model list are similar to the preceding procedure. The only
difference is that we will select Model List from the Select Content Type dropdown. The steps
involved in this are as shown in the following screenshot:

@ Auto Documentation l ‘ = Iéj

Select Objects

System generates report for the selected objects.

Administration Console g Pla

Select Content Type: | Model List hd

Model Details
Source [Model List | Target
> o 4 (= Content Select System...
o 4 [ SAP_HANA_COOKBOOK
e - B
£ 4 [ Analytic Views (1) Content
--: Add 4 AN_SAP_HANA_COOKBOOK -
4 £ SAP_HANA_COOKBOOK L © validate
4 [ Analytic Views (1) — 1 © Activate...
# AN_SAP_HAMA_COOKBOOK © Redeploy.
. ‘™ Mass Copy.
> g
) ad =g Import
3 Export.
Export details B migrate
Document Type: PDF [=] Auto Documentation
Target Location:  CAMCS\HANA\PACKT - Cookbook\Chapter 5 “2) Switch Ownership

- ~F Change Authoring Schema...

[ Einish ] l Cancel I 0

[ e ——————————————————————————

When a package is selected for auto documentation, all relevant information will be collected
from the backend tables and a PDF report will be generated. We have to select the package
as input and browse the folder where the report has to be saved.

Help

In Auto Documentation, we have two options: Model Details and Model List.

Model Details will generate an individual PDF report for each view in the package. This PDF
gives us information about the data [such as the name of the view, creation date, description,
status (active or inactive), owner, attributes, and measures (all types—direct, calculated,

and restricted measures)] that the view contains. For calculated or restricted measures,

the formulae for the fields are also generated. The tables and other views and the joins
between them are also included in the report.

Model List will generate a single PDF per package. This PDF will contain the list of views

in each package. The metadata about the package will be displayed, which includes name,
description, system name, and owner of the package. A list with the name of the view,

type (attribute/analytic/calculation), owner (who created it), and the status (active/inactive)
will also be displayed.
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Modeling with Information Composer

SAP HANA Information Composer can also be called Information Composer for short. This tool is
intended mainly for modeling purposes by power users and authors. Power users are defined as
those business users who have the capability to create new reporting elements for themselves,
and authors are those users who can additionally share those new reports with other users.
This recipe shows us how to create models using Information Composer.

Getting ready

Information Composer can be accessed in the browser by entering a web address. The web
address will be similar to the one shown here:

http://<server name>:8080/IC or https://<server name>:8443/IC
To start working with Information Composer, Microsoft Silverlight has to be installed and

activated as an add-on to the web browser.

How to do it...

In this section, we will see how to upload data into SAP HANA and learn about data cleansing.
After data is loaded, information views can be created.

Uploading data
We can upload data into SAP HANA using Information Composer and create models on top of
that. The following file types are supported for data loading using Information Composer:

» Comma-delimited files (CSV)

» Microsoft Excel files (.x1s or .xs1x)

» Clipboard

The steps involved in loading data using Information Composer will be discussed in the
following sections.

Selecting a data source and loading data into Information Composer
After logging in to Information Composer, select the Upload option on the home screen.
Then select Start. Now, on the left-hand side of the screen, we can see three menu items:
Source, Classify, and Finish:

» Source: This is used to select a data source and then load data

» Classify: This is for classification of data columns into attributes and measures

» Finish: This is used for finally saving data into SAP HANA
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Now click on Source and select the Data radio button from File System. Browse the file and
select a worksheet if the selected Excel has multiple sheets. The point to be remembered

in this context is that we can only load one sheet's data at a time. The reason is Information
Composer will automatically create a table in SAP HANA for the file we upload. When we
take data from the Clipboard, it has to be in such a way that Information Composer has

to recognize rows and columns in that data. Hence, it should be in a structured manner,
similar to the data that comes in an Excel spreadsheet.

There will be an option to load data with column headers. Selecting this enables us to load
column headers too. Then, clicking on Upload loads data to Information Composer and a
confirmation message appears. We can also see a sample data preview on the screen.

Once data is successfully uploaded, several options will be enabled, such as Data Cleansing
on the right-hand side and Classify on the left-hand side. The data loaded is not yet stored in
the SAP HANA database. This data is temporarily held in the Information Composer session.
All the fields are treated as literals, as we haven't classified the data. There is one more option
at the bottom, the Data Summary View button. This gives us the top five values of each
column based on the occurrences in the table.

Data cleansing

Data cleansing is not mandatory and depends from scenario to scenario. If data cleansing is
required, perform the following step. Otherwise, we can proceed with the next step; that is,
classifying data columns into attributes and measures:

» Click on CLEANSE DATA in the top right-hand side of the screen for data cleansing.
The options for data cleansing depend on the data we have uploaded. But by default,
we will always have Merge and Change values.

Merging values

This is useful when we have to merge data based on the values of a single column. For example,
let us consider that we have data for five sales organizations. The number of values for

three sales orgs is similar, but the record count for the other two sales orgs varies by a huge
difference. Hence, we might think of merging two different sales orgs and viewing the results.
Select the sales org that we want to make the source. The other sales org will be displayed on
the screen. Drag the sales org that has to be merged into the source sales org. Immediately,
the results vary based on both of the merged sales orgs. If we wish to revert to the original
results, we will have the Undo option, which helps to achieve it in a single click.
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Changing values

This is useful when there is a need to change the value of data. To do this, let us see the
results based on month. There might be chances that month names are loaded in different
ways—August and Aug. With values being different, results will be displayed separately for
both the values, though it conveys data for the same month. Now we can change Aug to
August or August to Aug, as per our convenience. After we make the change, data for both
values will be merged and displayed as a single entity.

To change values, select a value that has to be changed and click on Change. Enter the new
value and click on OK. The value will now be changed and the data will get adjusted based
on the values.

Classification of data columns into attributes and measures

Now that the data has been cleansed, we can proceed with identifying measures in the given
data set. As discussed earlier, the Classify button will be enabled only after successfully
loading data into Information Composer. From the left-hand side of the screen, select Classify.
This gives us an option to select which columns have to act as measures. A checkbox will be
present to select the columns. The selected columns act as measures, on which calculations
can be performed. By default, all the columns will be treated as attributes. Only the selected
columns act as measures and will be available for calculations. Soon after loading data,
based on the data in all the columns, Information Composer proposes fields for selecting
them as measures.

Saving data into SAP HANA

Click on Finish from the menu on the left-hand side. Now we have to enter a technical
name and description. The technical name we enter will be the name of the data source,
which can be used in SAP HANA for creating views. There are two more options at the
bottom of the screen, Share this data with other users and Start a new Information
View based on this data. As these are checkboxes again, we have to select an option
according to our requirement.

Selecting Share this data with other users will enable the data to be shared across
different users. All the users who have the IC_PUBLIC role in SAP HANA can access
this data. If this checkbox is not selected, the created view behaves like a private one,
which can be accessed by us alone.

Selecting Start a new Information View based on this data will start a new compose
screen with this view as soon as we click on Finish. We can create a new view and
combine data from this window.
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Composing information views

After loading data into Information Composer, we can start creating views. Information views
created in Information Composer will have two sources of data. These can be combined based
on Join, Union, or custom mapping according to the requirement. The following are the steps
involved in creating information views in Information Composer:

» Selecting data sources—Source A and Source B
» Combining data

» Refining the data (which includes removing unnecessary columns, creating calculated
columns, and data cleansing)

» Saving the view in SAP HANA and publishing

For creating information views, from the home screen of Information Composer,
select Compose. For uploading data, we have selected Upload earlier. On selecting
Compose, we will get five menu items on the left-hand side: Source A, Source B,
Combine, Refine, and Finish. Each option is related to a step. Let us see in detail
how to perform all these steps.

Selecting data sources - Source A and Source B

From the menu on the left-hand side of the screen, select Source A. At the bottom of the screen,
we will have several options that can be selected as the type of source. A search box is present
to start searching for the objects if we know the name. The search works in such a way that the
search string will be considered only at the beginning of the objects. For example, if our analytic
view in SAP HANA is AN_SALES_ VIEW, the search string should start with AN. If we search with
SALES, it doesn't show any results. There will be options to view objects based on attribute
views / analytic views / calculation views / user data. Click on the information view and it acts
as Source A now. Similarly, select the data source for Source B. Data preview is possible for the
selected data source so that we can confirm the data after selecting the source.

Combining data

After selecting the data sources, the next step is to combine data. Information Composer
will propose a combination of data based on the column headers and the data in it. We can
also proceed with our own combination settings, ignoring the combinations proposed by the
system. Data can be combined in three ways: Union, Join, and manual mappings.

While we are doing combination settings on our own, we will have the options of Join, Union,
and manual mappings. The combination type should be selected appropriately, otherwise it
will end up giving incorrect results. Let's have a look at these three tasks:

» Join: This is usually used to combine data with measures from one source with the data
of an other source that has more attributes to qualify the data further. Joins match rows
from both sources based on the condition we define for the join. Inner join is applied
by default by Information Composer when we select Join. Left-outer and right-outer
joins are also supported by Information Composer. These can be selected from the
Advanced Operations link.
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» Union: This is usually used to combine two sets of measures that have a higher
number of attributes in common. Union adds the rows from the second source to
the data of the first source while matching the columns.

» Manual mapping: We go with manual mapping when there are no fields identified by
Information Composer for Join or Union. In this case, we select the fields manually
and continue with manual mapping with advanced options. Join and Union provide
basic or simple kinds of mappings. On selecting the manual mapping option, we will
have two sources of data: one on the left-hand side and the other on the right-hand
side. Fields from both the sources are selected against each other. After the fields are
mapped, we proceed by clicking on OK and complete the data combination step.

Refining the data

In most cases, refining of data is not required as data will be cleansed while loading.
Field classification can be checked in this step and creating new calculated fields can

be done at this level. If there are any attributes or measures to be calculated, we can
create them here and save them to the SAP HANA view. The technical name, description,
and formula has to be given for creating calculated fields.

Saving the view to SAP HANA and publishing
As the last step, we just save and publish the view.

Information Composer is a web-based tool that is used for uploading data into SAP HANA and
S0 you can start modeling by creating information views. As stated, this tool is for end users
such as business users and authors; therefore, we don't need much technical expertise to

use Information Composer. It is a self-service tool. We can perform data acquisition and data
manipulation using Information Composer. We can load, view, and clean data according to our
requirements and then create physical tables in the SAP HANA system. We can then create
information views by selecting two or more objects, thereby enabling the SAP BusinessObjects
reporting tools to consume the same. After uploading the data, we can combine it with the
existing information views and create new ones directly in Information Composer. These created
views can be stored back in SAP HANA and can be used as private or shared as well. Information
Composer has basic modeling capabilities, just as SAP HANA Studio. This can be done outside
the organization also as this is a web-based tool. Now we will see how to perform different tasks
with Information Composer: uploading data, composing (creating views), saving views back to
SAP HANA, and sharing views with others.
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There's more...

Apart from uploading and creating information views in Information Composer, there are
options to preview the data we loaded and the created information views. These options
are provided from Information Composer's end because at some point of time in the future,
we might need to modify the view. For these actions, we have two tools in Information
Composer: My Data and My Information Views.

My Data

In the initial screen where data is uploaded, to the left-hand side of the screen, there will be
an area named My Data. This helps in viewing data that is uploaded, published to SAP HANA,
and also the data that is being uploaded; that is, in progress.

There is a filter that we can use to view different sets of data. The filter contains the
following values:

» Public user data: This shows all the data that is uploaded to SAP HANA and shared
by all users, including ourselves. Only the data that is uploaded with the Share this
data with other users option will be available here.

» Private user data: This shows the data that is uploaded by that user. Being private,
we cannot see the data of other users.

» Draft user data: This shows all the data that is uploaded but not saved to SAP HANA.

The data uploaded into Information Composer and not yet saved/published can be edited
from this screen. We can rename, delete, and share this data. This data can also be exported
to CSV files. Views that are already published can be renamed or shared. Views that are
already shared cannot be edited, but can be exported. The My Data screen can be primarily
used to refresh existing data. We can do this by selecting the appropriate data set and then
clicking on Refresh Data. After clicking on this, we have to specify a data source. Now select
Update; this loads the data to SAP HANA.

My Information Views

When the cCOMPOSE function is selected, on the left-hand side, an area will be displayed named
My Information Views. This is similar to My Data, except that in My Data, data is listed, and in
this area, views are listed. Even here, all the views will be listed by default; filters are available
for draft, private, and public models. Draft models are those that are finished but not yet saved.
Private models are those that are finished and saved. Being private, these will be accessible only
to the user who has created them. Public models are those that are created and shared with
others by selecting Share this data with other users.

Other properties of the views remain the same as data; that is, we can only rename/share
the views that are published but not shared. Views that are published and shared can only
be exported.
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See also

>

SAP HANA Information Composer - Installation and Configuration Guide available
athttp://www.google.co.in/url?sa=t&rct=j&g=&esrc=s&source=
web&cd=1&cad=rja&ved=0CCoQFjAA&uUrl=http%3A%2F%2Fhelp.sap.
com%2Fhana%2FSAP_HANA Information Composer Installation Guide
en.pdf&ei=DRaXUv9jhpKuB SXgYAB&uUsg=AFQjCNFA7V6YCFefRM64T72zGIYED
ugkhFw&sig2=kuPO1lDs0kpZT2cmRFkFkAA&bvm=bv.57155469,d.bmk

SAP HANA Information Composer - End User Guide available at http: //www.
google.co.in/url?sa=t&rct=j&g=&esrc=s&source=web&cd=1&cad=rja&
ved=0CCoQFjAA&url=http%3A%2F%2Fhelp.sap.com%2Fhana%2FSAP_HANA
Information Composer End User Guide en.pdf&ei=HBaXUsvFMIetrAfO5
YCoDw&usg=AFQjCNFvFmjxxDE_BEl6 IyL1KgrFEzFtw&sig2=62z0FuBFhUPro
Dsrc2wldw&bvm=bv.57155469,d.bmk

SAP Note: 1627904

The links for the mentioned guides may change when a new version of tools is

available in the market. Hence, search for the latest version of guides with the

key terms mentioned in the See also section.



http://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&ved=0CCoQFjAA&url=http%3A%2F%2Fhelp.sap.com%2Fhana%2FSAP_HANA_Information_Composer_End_User_Guide_en.pdf&ei=HBaXUsvFMIetrAfO5
http://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&ved=0CCoQFjAA&url=http%3A%2F%2Fhelp.sap.com%2Fhana%2FSAP_HANA_Information_Composer_Installation_Guide_en.pdf&ei=DRaXUv9jhpKuB_SXgYAB&usg=AFQjCNFA7V6YcFefRM64T7zG9YfDuqkhFw&sig2=kuPOlDs0kpZT2cmRFkFkAA&bvm=bv.57155469,d.bmk
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In this chapter, we will cover:

>

The reporting layer on top of SAP HANA

Connecting reporting tools to SAP HANA

Creating reports using SAP BusinessObjects Web Intelligence
Creating reports using SAP BusinessObjects Explorer

Creating reports using SAP BusinessObjects Dashboards/Xcelsius
Creating reports using SAP BusinessObjects Analysis for OLAP
Creating reports using Microsoft Excel

Creating reports in SAP Lumira

Introduction

For an organization or a decision maker, it is very important to analyze data before making a
decision. They may have tons of information, but everything is vain if it is does not help them
make the right decisions at the right time. In SAP HANA, we take raw data from different
source systems and transform it into meaningful information. This can be consumed by a
reporting tool, hence, helping in decision making. This chapter deals with reporting on top
of SAP HANA.
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The reporting layer on top of SAP HANA

Until now, we have been loading data successfully into SAP HANA, it is now ready to be
consumed by the end users for analysis purpose. At the time of writing this, the SAP
BusinessObjects Bl platform, SAP Crystal Reports, SAP Lumira (formerly known as SAP
Visual Intelligence), and Microsoft Excel were supported by SAP. Hence in this chapter,
we will look into how to report using the SAP BO tools and Excel.

How to do it...

All the required drivers such as JDBC, and ODBC, ODBO for SAP HANA come as a part of the
SAP HANA clients. Installing the SAP HANA clients by running the . exe file will make all the
drivers available on the PC and we can connect reporting tools to SAP HANA. The SAP HANA
clients are free to download and can be downloaded from the following link:

https://hanadeveditionsapicl.hana.ondemand.com/hanadevedition/

Clients are available for Windows and Linux, for both 32- and 64-bit versions. The client has
to be downloaded and installed accordingly to the OS and its version.

Different reporting tools such as SAP BO Web Intelligence, SAP BO Explorer, and SAP Lumira
are connected to SAP HANA using different connectivity options. Drivers used by each reporting
tool will be different. For example, the SAP BusinessObjects tools use the JDBC/ODBC driver,
Excel uses ODBO, and so on. These drivers act as intermediates between SAP HANA and the
client reporting tools when presenting data to users. The choice of reporting tool depends on
the type of reports that are required. For example, if a detailed level of reporting with interactive
interface to the users is required, we go with Web Intelligence. If a high level of reporting with
What-If Analysis is required, we go with Dashboard.

There's more...

To access ODBC connectivity with SAP HANA; after installing the SAP HANA clients,
System DSN has to be added in ODBC Data Source Administrator in the Control Panel.
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See also

» Alist of supported clients for SAP HANA can be found in SAP Note 1577218, which is
available at https://websmpl30.sap-ag.de/sap (bD11biZjPTAWMQ==) /bc/
bsp/sno/ui_entry/entry.htm?param=69765F6D6F64653D3030312669765F
7361706E6F7465735F6E756D6265723D3135373731323826

Connecting reporting tools to SAP HANA

In this recipe, we will see how to connect different reporting tools to SAP HANA.

Getting ready

With different reporting tools available to consume data on top of SAP HANA, these are
connected in different ways. As discussed earlier, all middleware drivers are provided by
SAP in the form of SAP HANA Clients. This has to be installed in order to configure additional
settings so that the SAP BO tools can be connected to SAP HANA.

As a prerequisite, we need to install SAP HANA Clients to proceed in order to create
connections. We will see connection configurations for ODBC and SAP BO Explorer.

How to do it...

The ODBC configuration can be completed through the following steps:
1. Afterinstalling SAP HANA Clients, go to Control Panel and open
Administrative Tools.

2. Select Data Sources (ODBC) from the list of Administrative Tools, as shown
in the following screenshot:

[ Component Services 14-07-2009 10:27 Shortcut 2 KB
(@ Computer Management 14-07-2009 10:24 Shortcut 2 KB
E Data Sources (ODBC) 14-07-2009 10:23 Shortcut 2 KB
{al] Event Viewer 14-07-2009 10:24 Shortout 2 KB



https://websmp130.sap-ag.de/sap(bD1lbiZjPTAwMQ==)/bc/bsp/sno/ui_entry/entry.htm?param=69765F6D6F64653D3030312669765F7361706E6F7465735F6E756D6265723D3135373731323826
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3. Navigate to the System DSN tab and click on Add. From the list of ODBC
drivers available, select the driver that is provided by SAP AG, as shown in
the following screenshot:

E ODBC Data Source Administrator | = |
Create New Data Source | = |
| User DSNI System DSN IFiIe DSN I Drivers | Tracing | Connection Pooling IN:uui ‘
System Data Sources Select a dniverfor which you want to set up a data source
Mame Driver I Add... I \ Name Version Compary F
T HDBODBC 1.00.60.51651 SAP AG L
- =L erver BUT /BOT. /518 Wcrosor Lnrpnﬂ\nn T

_ An ODBC System data source stores information about how to connect to
D; the indicated data provider. A System data source is visible to all users
—I' onthis machine, including NT services.

4. Enter Data Source Name, server address, and port number, and then click on
Connect. It will prompt for a user and password. Enter the details of the SAP HANA
user and password and click on OK, as shown in the following screenshot. By doing
this, we complete the connection to SAP HANA using the ODBC driver. This connection
can be used to connect from different tools.

; ODBC Data Source Administrator | 3 |

User DSM | System DSN | File DSMN I Drivers | Tracing | Connection Poaling I About |

System Data Sources:

MName Driver Add...

i —_ ‘TI'IO\l'E
SAP HDEB (1.00,60,379371) [==2] —]
SAP HDB ODBC Connect [m2a] figure...

Data Source Name

Description Connect successfull

Server and Port

i Server-Port
oy
|| ok | | Cancel | | Comnect | | Settings... |
Help
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Let's configure SAP BO Explorer to connect to SAP HANA

Connection settings have to be maintained in Central Management Console (CMC) for SAP
BO Explorer to connect to SAP HANA directly. By providing the details here, SAP BO Explorer
connects to SAP HANA using JDBC.

Follow the given steps to connect to SAP BO Explorer:

1. Launch CMC in the browser and log in, as shown in the following screenshot. The URL
format for CMC is http://<server address>:8080/BOE/CMC.

@
SAP BusinessObjects

Log On to the Central Management Console Help

Enter your user information and click Log On.
(If you are unsure of your account information, contact your system administrator.)

System:
User Name:
Password:

Authentication: Enterprise -

Log On |
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2. Go to Applications and open the settings for Explorer, as shown in the
following screenshot:

Manage ~ Actions Find title

e -FC
Application Hame Description

! Alerting Application Modify settings for alert notifications
w  Analysis edition for OLAP Modify settings for Analysis edition for OLAP
G Bexweb Applications Modfiy settings for BEx Web Applications
9 gilaunch pad Modify settings for BI launch pad
¥ Widgets Deliver business intelligence to a desktop in widgets format

% BI workspaces
W  Central Management Console Modify settings for the Central Management Console
¥ Crystal Reports Configuration

| Dashboard Design Modify settings for the Dashboard Design application
¥ Discussions

% InformationDesigner

B Monitoring Application Modify settings for the Monitoring Application
7  Open Document
+'  Platform Search Application Modify settings for Platform Search Application
%  Promotion Management Medify settings for Promotion Management application
% Report Conversion Tool Medify settings for Report Conversion Tool Application

#=  RFSTful Weh Service

L) n

3. Inthe pop-up window, maintain the required settings by providing the system
name against newdb . system.alias, URL (IP address for the system) against
newdb.url, and user ID and password against newdb.user and newdb.
password respectively. Click on the Save and Close pop up. That's it! Now we
can connect to SAP HANA from SAP BO Explorer without any intermediate layers,
as shown in the following screenshot. We can now access analytic views and
calculation views.

126




Chapter 4

Properties: Explorer

20X

Hide Navigation
Bookmark
User Security Validity:
Advanced
Configuration:

363 DAYS -

com.businessobjects.datadiscovery.dataprovider.frex.host=
com.husinessobiects.datadiscovery. dafaprovider-frex. port=

newdh.system.alias =
newdb.url = jdhe:sap://
newdb.authentication.mode =
newdb.user =
newdh.password =!
newdh.connections.enabled = |

»

m

Save | Save and Close| Cancel |

To consume data in SAP HANA, JDBC and ODBC are the two most popular ways.
These connections are used by the reporting tools. Universes can also be built by
using a JDBC/0ODBC connection in Information Design Tool (IDT). We use a universe
as a semantic layer to access data from SAP HANA for the SAP BO tools, that is,

Web Intelligence (Webl) and SAP BO Dashboards. SAP BO Explorer and SAP Crystal
Reports can access data from SAP HANA using universes and also directly from SAP

HANA using the JDBC/ODBC connection.

The ODBC configuration that we set up in Control Panel can be used in IDT to create a
universe on top of SAP HANA using ODBC connectivity.

» Videos on how to use different reporting tools are available at http://scn.sap.

com/docs/DOC-34403



http://scn.sap.com/docs/DOC-34403
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Creating reports using SAP BusinessObjects

Web Intelligence

SAP BusinessObjects Web Intelligence (SAP BO Webl) is part of the SAP BusinessObjects
Platform (SBOP) client tools family. When the SBOP client tools are installed, we get SAP BO
Webl. The unique feature of Webl is that it is an ad hoc reporting tool. It helps users to create/
modify their own queries for the report. Webl gives a detailed level of reports. Using Webl,

we can display the results in tabular or graphical formats. When we have a requirement to
analyze data in a detailed fashion, we go with SAP Webl. This recipe explains how to create
Webl documents on top of SAP HANA.

Getting ready

There are different reporting tools that are part of SAP BusinessObjects. As mentioned earlier,
usage of the tool depends on the user's requirement. As of now, only SAP BusinessObjects
reporting tools are officially supported by SAP. For this to work, we need to install SAP
BusinessObjects Platform (SBOP) 4.X Client Tools and the SAP BO server.

How to do it...

We will create a universe using IDT with the following steps:

1. Launch IDT by navigating to Start Menu | SAP Business Intelligence | SAP
BusinessObjects Bl platform 4 Client Tools | Information Design Tool, as shown
in the following screenshot:

SAP Business Intelligence
SAP BusinessObjects BI platform 4 C
ﬁ Business View Manager
B Data Federation Administration ™
3" Information Design Tool

o2 Query as a Web Service Designer
i".‘ﬁ Report Conversion Tool

3 Translation Management Tool
3¢ Universe Design Tool

¥ Web Intelligence Rich Client

2 Widgets
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2. To create a universe, we need a project in IDT. Hence a project has to be created first.

Navigate to File | New | Project, or click on
project and click on Finish, as shown in the following screenshot:

T and select Project. Name the

% Information Design Tool

File | Edit Window Help

MNew

Open Project...
Close

Close All

Save

Save All

Publish

Print

Retrieve a Published Universe
Convert .unv Universe...

Exit

Relational Connection
OLAP Connection

Data Foundation

~* Information Design Tool

Project

wWelpew e

Wl
(=

Business Layer

Other... Ctrl+N

File Edit Window Help

| X iw &
‘ll Relational Connection r

4. OLAP Connection
3;5 Data Foundation

I [[l  Project

Business Layer

Other...

~3* New Project

New Project

Project Name

€

Enter the name of the project.

SAP HANA COOKBOOK

Project Location | C:/Users/chandra/ businessobjects/bimedeler_14/workspace

Finish

Ctrl+M

3. From the context menu of the project created, select New | Relational Connection.
Name the connection. In the next screen, a list of drivers will be displayed. From the
list, navigate to SAP | SAP HANA database 1.0 | JDBC/ODBC drivers and click on
Next. Provide login credentials of the SAP HANA user ID and click on Test Connection
to verify the connection status to SAP HANA. A pop up appears to tell us whether the
connection is met with success or failure. In the next screen, we can set different
parameters for the connection. After setting parameters, a connection will be created.

A universe can be created using any connection. For ODBC connectivity, the system
uses an ODBC configuration, which was discussed in the previous recipe.
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The connection created in this step will be non-secure, as this is not published
to a repository and is still a local object. The extension of the universe created
will be . CNX.

-

3»* New Relational Connection t_lﬂli_h|

Parameters for SAP HANA database 1.0 Connection (1/2)

Authentication Mode [Use specified username and password v]
User Name chandra

Password sssssnse

Server (host:port) hanaserver.demain.com:30015|

b Test Result @

@ Test Successful

[ - ShowDetailsH Close ]

The created connection has to be published to the repository as publishing the
connections makes it secure. While creating the business layer, we have to select the
connection that has been published in this step. Only then can the created business
layer be published to the repository to get access to the SAP BO tools. Publishing a
connection to a repository can be done in four simple steps as follows:

1. Right-click on the connection created (. CNX extension) and select Publish
Connection to a Repository.
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ey £ -0
a [J] SAP_HANA_COOKBOOK |
TL SAP_HANA_COOKBOOK. |
Open
2 Copy Ctrl+C
Paste Ctrl+V
X, Delete
Move...
Rename... F2
&7 Refresh £
Save As ...
= T & Print
o Repository Resources &3 | j i
- ' Check Integrity ...
& v 7 ﬂ = x ] £g
e | == | #%,  Show Local Dependencies
£ Publish Connection to a Repository

2. Provide the BO server login details and click on Connect.

~* Publish Connection LIMF

Publish Connection to a Repository

QOpen a session on the repository where you want to publish the connection.

Sessions | ) New Session el
System sapboserver
User Name chandra -
Password CTTITITYTT]
Authentication | Enterprise "]

L] < Back Next » Einish
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3. Inthe next screen, select a folder in which the connection has to be stored
on the server and click on Finish. A pop up appears to ask you whether a
shortcut for the connection has to be created. Select Yes so that a shortcut
will be created in IDT under the project.

4. Now we can see a new connection with the . CNS extension under the
project. This is a secured connection.

5. The data foundation connects to the source system, SAP HANA in this case.
In data foundation, we select tables from the SAP HANA system. In the next
step, while creating the business layer, we choose the Data Foundation layer,
as shown in the following screenshot:

4| [J] SAP_HANA_
(2 sAP_HA New rI ¥ File

UL SAP_HAN e CelsC % Folder
Paste Ctrl+V | L Relational Connection
XK Delete 2L OLAP Connection
Move. I +% Data Foundation
Rename... F2 | [ Project
Refresh £s %% Business Layer
Close Project F Other... Ctrl+N
 Repositorv Resout Clnes |inralated Draiscte I

Now, follow the given steps to create a data foundation:

1. Right-click on the project folder and select New | Data Foundation.
Provide a name and description for the data foundation.

2. Select Single Source/Multisource-Enabled according to the source
system. In this case, we go with the Single Source system.

3. Inthe next screen, a connection has to be selected. If we select
the local non-secured connection, which has the . CNX extension
and create a business layer on top of it, we get an error while
publishing the business layer to the repository. Hence we have
to select a secure connection, which has an extension of . CNS,
as shown in the following screenshot:
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[

3* New Data Foundation

Select Connection

MName Type Lecation

R SAP | KBOOK.cns _ 3e
SAP_HANA_COOKBOOK.cnx

Lecal

©

[ Finish Cancel |

4. This creates a data foundation .DFX file under the project. Using the
connection we used to create a data foundation, it gets connected
to SAP HANA and displays all the available tables and column views.
We know that information views (attribute, analytic, and calculation
views) are stored as column views under the _SYS BIC schema.
Hence, to create reports on top of the information view, SYS BIC has
to be expanded and the corresponding column view has to be searched
for, as shown in the following screenshot:

i+ *DF_SAP_HANA_COOKBOOK.dfx &1 |

) Connection

z[E)

- @ =
- 73 SAP_HANA_COOKBOOK/AN_SAP_HANA_COOKBOOK

. T SAP_HANA_COOKBOOK/AN_SAP_HANA_COOKBOOK/Currency/hier/Currency

. T SAP_HANA_COOKBOOK/AN_SAP_HAMA_COOKBOOK/ DeliveryDate hier/ DeliveryDate

. Tl SAP_HANA_COOKBOOK/AN_SAP_HAMA_COOKBOOK/lemATPStatus/hier/TtemATPStatus
. TR SAP_HANA_COOKBOOK/AN_SAP_HANA_COOKBOOK Measures/hier/Measures
» TR SAP_HANA_COOKBOOK/AN_SAP_HAMNA_COOKBOOK/Noteld/hier/ Noteld
. T SAP_HANA_COOKBOOK/AN_SAP_HANA_COOKBOOK/OPternPos/hier/ OPitemPos
"E SAP_HANA_COOKBOOK/AN_SAP_HAMNA_COOKBOOK/Productld/hier/Productld
" SAP_HANA_COOKBOOK/AN_SAP_HANA_COOKBOOK/QuantityUnit/hier QuantityUnit
¥R SAP_HANA_COOKBOOK/AN_SAP_HANA_COOKBOOK/SalesOrderitem/hier/SalesOrderiten
F SAP_HANA_COOKBOOK/CA_SAP_HANA_COOKBOOK_MEW
. SAP_HANA_COOKBOOK/CA_SAP_HANA_COOKBOOK_NEW)/Category/hier/Category
. SAP_HANA_COOKBOOK/CA_SAP_HANA_COOKBOOK_MEW/ChangedAt/hier/ChangedAt
. B, SAP_HANA_COOKBOOK/CA_SAP_HANA_COOKBOOK_MEW/ChangedBy/hier/ChangedBy
. Fi, SAP_HANA_COOKBOOK/CA_SAP_HANA_COOKBOOK_MEW/CreatedAt/hier/Crastedit

. 7, SAP_HANA_COOKBOOK/CA_SAP_HAMA_COOKBOOK_NEW/CreatedBy/hier/CreatedBy

. T, SAP_HANA_COOKBODOK/CA_SAP_HANA_COOKBOOK_ MEW/Currency_1/hier/Currency_1

. Tl SAP_HANA_COOKBOOK/CA_SAP_HANA_COOKBOOK_MEW/Currency/hier/Currency

. 7, SAP_HANA_CODKBOOK/CA_SAP_HANA_COOKBOOK_NEW/Depth/hier/Depth

. B SAP_HANA_COOKBOOK/CA_SAP_HANA_COOKBOOK_MNEW/Descld/hier/Descld

. TR SAP_HANA_COOKBOOK/CA_SAP_HANA_COOKBOOK_NEW/DimensionUnit/hier/DimensionUnit
. TR SAP_HANA_COOKBOOK/CA_SAP_HANA_COOKBOOK_MEW/ Height/hier/Height

m b

=3

-

#) Connection
%, Data Foundation
) Alizses and Contexts

€ Parameters and Lists of Values

2] Master

@ Inset v 7 Detect v | 23| Families| No family

® “5AP_HANA_COOKBOOK/AN_SAP_HANA_COOKBOOK™
“SalesOrderftem™
“Quantitylnit™
"OPlternPos”
“ItemATPStatus”
“Currency”
“Noteld™
“Productld”
“DeliveryDate™
"Quantity”
“TaxAmount™
“MetAmount”
“GrossAmount”

L"_ri’;Mastcr ¢ Insert View... = I 100% &
- -

"5 Table: SAP_HANA_COOKBOOK/AN_SAP_HANA_COOKBOOK

@

e Propertie‘sg Columns Description

Table Mame SAP_HANA_COOKBC N Row (|
[J Table Qualifier Tal
2 Table Owner _S¥5_BIC

Description
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5. After selecting the required tables, save the data foundation.

After the data foundation is ready, we need a business layer. A business layer is created on
top of the data foundation that is created in the previous step. A business layer is just to
implement business terminologies for fields, such as changing technical names present in
SAP HANA to the business field names, which gives more meaning to the end users. To create
a business layer, follow the given steps:

1. From the context menu of the project, select New | Business Layer,
as shown in the following screenshot:

4 |[0] SAP_H,
1N Dp' New v| [ File
i z:i = Copy ct+c |- s
|z} Paste Ctrl+V | L Relational Connection
X Delete 4. OLAP Connection
Move... +%; Data Foundation
Rename... F2 | [ Project
ot £5 | = Business Layer
g Close Project 9 Other.. Ctrl+N
) Repository Close Unrelated Projects |

2. Now select Relational Data Foundation or OLAP Connection, as shown in
the following screenshot. As we have selected JDBC while creating the data
foundation, Relational Data Foundation has to be selected in this case.

i~ A’

»* New Business Layer @B X |}

Select the type of data source for the business layer.

Creates a business layer from an existing data foundation.

Relational Data Foundation
OLAP Connection

€

Next > Finish Cancel
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3. Give a name and add a description for the business layer.

4. Select Data Foundation from the list. All the data foundations available in
this project will be listed here, as shown in the following screenshot:

3¢ New Business Layer

= = ] ~3* Select a Data Foundation l_!M

Select Data Foundation

Select a data foundation.

Data Foundation

) [ s

Select a data foundation.

| ,/SAP_HANA_COOKBOOK/DF_SAP_HANA_COOKBOOK.dfx| |

5. Afolder will be created with all the objects, as shown in the following
screenshot. The objects that have to act as measures are to be changed
to measures manually.

Business Layer

[Mester
@ v 90~

%e BL_SAP_HANA_COQKBOOK

Sap Hana Cookbook An Sap Hana Cookbook

I Sales Order [tem

I Quantity Unit

Opitern Pos

I Itemn Atpstatus

Currency

Mote Id

I Productld
Delivery Date

» Quantity

« Tax Amount

« Net Amount

© Gross Amount

s
Irs

',--ﬂ

#H o Bt

4

75 Universe: BL_SAP_HANA_COOKBOOK
Name

22 Properties| Query Options Comments Custom Properties

Description
BL_SAP_HAMNA_COOKBOOK

= Summary...] [ [=] Change Data Foundetion...] [ ] Param:ters...‘;

- - -

4 /SAP_HANA_COOKBOOK/DF_SAP_HANA_COOKBOOK.dfx

i# "SAP_HANA_COOKBOOK/AN_SAP_HANA_COOKBOOK"

“SalesOrderltem”
"QuantityUnit"
"OPltemPos”
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6. Save the business layer and from the Project menu, navigate to the
context menu of the business layer and select Publish | To a Repository.
As mentioned earlier, if a data foundation is created using a local connection
(non-secured), an error will be thrown while publishing the business layer,
as shown in the following screenshot:

r N
Error &J

Error while publishing
'‘BL_SAP_HANA_COOKBOOK'.

A nonsecured connection was found in this business layer

Close

7. After publishing the business layer into the required folder in the server,
a universe will be created with an extension of . UNX. This can be accessed
from any SAP BO reporting tool.

Now, we have created a universe and published it. We can create a Webl document using
this universe.

To create reports using Web Intelligence, a universe should be readily available, which we
have already created. Reports can be created using Web Intelligence Rich Client, which comes
as part of SBOP Client Tools. They can also be created using Bl Launch Pad, which is an URL,
and can be executed in a browser. To do this, we will look at the creation of reports using Rich
Client, as follows:

1.

136

Launch Web Intelligence Rich Client by navigating to Start | SAP Business
Intelligence | SAP BusinessObjects Bl platform 4 Client Tools.

By default, it will be in the disconnected mode. We can check whether we are
connected or not on the bottom right of the screen. The status will be displayed and
also Rich Client will be in standalone mode, which can be seen at the top of the tool.

From the menu, select Web Intelligence | Login as. Give the login credentials of the
BO server. Now the bottom of the screen shows Connected and at the top of the tool,
we can see the connection to the server is successful.

rh.
Click on Universe or from the menu bar, select followed
ot Universe
by Select a universe as a data source. i
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5. All the universes published to the repository will be displayed. Browse for our
universe or search for it by its name and select the universe.

6. All the objects along with the folder will be displayed. Drag the required fields into the
Result Objects pane and click on Run Query, as shown in the following screenshot.

7. A document with a table will be created. Save the document. By default, the report
will be saved in Personal Analysis and can be viewed again only by the user who
created it. Saving this in the server under the public folder makes it available for all

the users.

SAP Business Intelligence

“9Vieb Intelligence Rich Client|

54 ButinessObjects Bl platform d €
[ Business View Maneger

‘Web hteligence~] [ [ - |
H Data Federstion
3" Information Design Tool Login as. ol
D' Query ac 2 Wb Service Designer| T

) Report Conversion Tool
' Transiation Management Tool |
¥ Universe Design Tool |

 WebInteligence Rich Client | Mo a new do..
P Widgets | o e, B
s P
v Status bar
1. SELECT RICH S B
CLIENT FROM pata souree
START MENU l Omees
Ext
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4. SELECT THE REQUIRED OBJECTS TO GO INTO THE REPORT AND RUN QUERY

8. When this report is saved in the BO Server Public folder, we can open this
from Bl Launch Pad. The URL for Bl Launch Pad will be similar to the URL for
CMC, except that CMC will be replaced with Bl in the URL, that is, the URL will be

as shown:

http://<server address>:8080/BOE/BI
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9. Loginto Bl launch pad and go to the Documents tab. Select Folders from the
bottom left of the screen and browse to the folder where we saved the Webl
document, as shown in the following screenshot. We will see the list of reports
available and their types, that is, Webl/Explorer/Crystal Reports, and so on.

|~PB! launch pad IT
_(-_ BOSERVERA060/BOE/B & | |B- Google Pl B- ¥ SAPBus.:ner.soui:cu'
i Home | Documents
;? View =~ New = Orgarize - Send - More Action
SAP BusinessObjects My Documents
Log On to Bl launch pad Help L_
: | nipieblnteligence
Enter your user information and click Log On. 7 E mbox
{If you are unsure of your account information, contact your systam administratar ) 9 ——
- E9 ubserbad Alerts
System: | BOSERVER:6300 ' L%Petsunawateguries
User Mame: | chandra Folders |
Password: eesssssessss Categores
: Search
Authentication: Enterprise -
2. FROM THE DOCUMENTS TAB,
o SELECT FOLDERS AND BROWSE
FOR THE FOLDER WHERE
REPORTS ARE SAVED
1. LOG IN TO BI LAUNCH PAD
VHolm! Documents
View v New v Organize v Send More Actions Details
: 3. FROM THE FOLDER,
T Dacmenis ||t~ Are lestion | Devismors OPEN THE REPORT THAT
okiers OOKEOOK | Web Inteligence
T reportsamples x| | | COOKBOOK [Web Ik ’ HAS BEEN SAVED
B Ese
|

These are the steps involved in creating Webl documents (using Webl Rich Client) on top of
SAP HANA.

SAP BusinessObjects Platform consists of a set of client tools. This includes Webl Rich Client
to create Webl documents, IDT to create universes, which act as semantic layers on top of
SAP HANA, Query as a Web Service (QAWS) designer to create customized web services for
specific queries, and so on. In this section, we will cover how to create reports using Webl on
top of SAP HANA. To create Webl reports, we need a universe to access data from SAP HANA.
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As stated, a universe acts as a semantic layer and is created using IDT. This creates a layer in
between SAP HANA and the SAP BO tools, and the data is passed through this layer. No data
is staged in the universe. Once the universe is ready, we can create the Webl report using the
published universe. Connectivity to SAP HANA, that is, JDBC/ODBC depends on the connection
we use while creating a universe in IDT. Let us start by creating a universe using IDT and the
Webl document on top of it.

We can create Webl reports from Bl Launch Pad also. Log in to Bl launch pad and

select O , and then click on Select a Universe as a source, as shown in the following
screenshot. The next steps will be similar to the steps we followed to create the Webl
report from Rich Client.

Home | Documents

| stizunch pag |+
€ vostRr 8- o LlE- My Recently Viewed Documents | [ = 0 Unread Messages m Hy Inbox | | = My Applications
Y
SAP BusinessObjects™
Log On to Bl launch pad relp L

Enter your user information and click Log On.
af Your contactyour )

System: [POSERVER 5430

User Mame: | chandrs
Passard: [sasnseasneee

Aubentcaton: Enterpise -

Loa O

1. LOG ON TO Bl LAUNCH PAD

Home | Documents | Web Intelligence = = =

= My Recently Run Documents

No recently run documents

Sez Mare. ..

~ 0unread Alerts

Nounread alests

Se More...

‘Web Inteligence Appicaton

2. SELECT WEB INTELLIGENCE APPLICATION

Weomeseree - [ 0

Select a data source.

[ No data source.
Create an empty document

7% Universe
Select a universs a5 a data source

ex
Selecta Bex query as a data sourcs

[ Analysis View
Pick an Analysia View as s data source.

Create a new Vieb Intelligence Document i)

@’
SAP BusinessObjects

3. CLICK NEW AND SELECT
UNIVERSE AS SOURCE
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The process is almost the same as how we create reports using Webl Rich Client. Log on to
Bl launch pad by opening it in a web browser, as shown in the following screenshot:

")
SAP BusinessObjects

Log On to Bl launch pad Help

Enter your user information and click Log On.
(If you are unsure of your account information, contact your system administrator.)

System: | boserver:6400

User Name: | chandra
Password: | eeesesssssee

Authentication: Enterprise

After logging on to Bl Launch Pad, open Web Intelligence Application from the Applications
menu or from the icons under My Applications, as shown in the following screenshot:

—

sap &A.,,u.,,m,.,:‘, welcome: chandrasekhar LApp\\cat\Dnsv Preferences  Help Menu~ Log Off
- ¥ Analysis edition for OLAP
Home | Documents
ITJ sexwes
"7 BIworkspace ‘
P crystal Reports for Enterprise
5 Explorer

% Module

¥ Web Intelligence Application ‘\‘

|

See More...

~ My Recently Run Documents ~ 0 Unread Alerts

I

No recently run documents No unread alerts

Web Inteligence Applcation
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A new tab with the Webl application will be launched. Now, click on New (Ctrl + N). A pop-up
window will be opened to select a data source. Select Universe as the data source and click
on OK, as shown in the following screenshot. The next steps will be the same as creating a

Webl report using Webl Rich Client.

@
SAP BusinessObjects

J Home | Documents | Web Inteligence .~

Web Inteligence - = | | | #

Create a new Web Intelligence Document

Select a data source

[ MNodata source
Create an empty document

X

2L Universe
Select a universe as a data source.

Bex
Select a Bex query as a data source.

El Analysis View
Pick an Analysis Wiew as a data source.

OK

Cancel

>

More information on Webl, the best practices to use Webl on top of SAP HANA,
and FAQs can be found at the following links:

Q

http://wiki.sdn.sap.com/wiki/display/BBa/

BI+Tools+and+the+BI+Platform
http://scn.sap.com/docs/DOC-30614

http://scn.sap.com/community/businessobjects-
web-intelligence/blog/2012/07/23/fag--sap-bi4-

webintelligence-on-hana
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Creating reports using SAP BusinessObjects

Explorer

In this recipe, we will see how to create SAP BO Explorer Information Space on top of SAP
HANA information views.

Getting ready

Separate client tools are available to install SAP BO Explorer. We can also launch this from
Bl Launch Pad. So, we just need SAP Bl Launch Pad credentials and authorizations to create
Information Spaces in Explorer.

How to do it...

To create an Information Space in SAP BO Explorer, we have to log in to Bl Launch Pad
and navigate to Explorer. Then, we have to create the spaces and save them. We require
to follow the given steps:

1. Log in to Bl launch pad and select Explorer from the bottom of the list, as shown in
the following screenshot:

Home I Documents
* My Recently Viewed Doc— = 0 Unread Messages in Mo = My Apphcations

Mo unread messages

o
* My Recently Run Docum = 0O Unread Alerts '

HNeo recently run documents Mo unread alerts

" Explorer

o/
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On the Home screen, we can see all the Information Spaces created. Now, click on
Manage Spaces on the top of the screen. We can select the analytic view from

the system directly using the parameters maintained from CMC or by using the
connection created in IDT. In this case, we will use the connection created and
published in IDT. Browse to the analytic view using the connection created in IDT
(SAP_HANA_COOKBOOK). All the spaces created on this analytic view will be
displayed on the right-hand side of the screen. We will create an Information Space

on the SAP_HANA_COOKBOOK analytical view. For this to happen, click on (LNew .

@ 4P Busines:Objects Explore - Mozlla Frefox Lo & ] Home | Manage Spaces O

Dosenve:

Welcome: chindr, Help Feedback utonals About
chacion - [ SAP HANA apghance -] (Tile & Stans  Actcn

Upload a spreadsheet o explore.

¢ 408

st

s Created by Last Mocied

chandra

chandra 20130215 03:44 2013102115 03:44 .

FPPPPPSPPPPE

SAPHANA COOKBOOK
a File [ads, dex
[T]SAF_HANA_COOKBOO/AN_SAP_HANA_COOKBOOK

hana,

1. SELECT MANAGE SPACES 2. BROWSE TO THE ANALYTICAL VIEW AND CLICK ON NEW

3.

In the next window when creating an Information Space, under the Objects tab,
Name is a mandatory field. Give a name and description to the Information Space
and move to the next tab, Objects. In this tab, add all the required objects and
attributes/measures. We can rename the attributes or measures, or create a

new calculated measure. Click on OK after adding the objects, as shown in the
following screenshot:

P Objects '] 0

Label |Gross Amount

Increasing -

oK Cancel
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4. Inthe Manage Spaces tab, against the analytic view, an Information Space will be
created. Status will be blank and under Action, we will see Index Now. After creating
or modifying objects in Information Spaces, indexing is required so that the data
gets indexed. Click on Index Now. After the completion of indexing, we can see the

status with a green arrow mark % and under Action, click on Configure. With this
step, the Information Space is created, as shown in the following screenshot:

Home Manage Spaces
Sources Information Spaces New
= [I. SAPHANA COOKBOOK = Title A | Status | Action

() SAP_HANA_COOKBOOK/AN_SAP| | ' Sales Order Item |7 tndex now -

["i:jsan.hana.democcntert.epm.mod!

LI.-' sap.hana.democontent.epm.mods

A eam hams darmasantant ane reeds

1. CLICK INDEX NOW

Home Manage Spaces -
Sources Information Spaces | New |
= [ SAPHANA COOKBOOK » | | Title A | Status | Action

Sales Order Ite & [
(T)SAPLHANAICOOKEOOK/ANISAP| | | * SelesOrderltem @ |2 Configure =

u sap.hana.democontent.epm.mods

rTJ sap.hana.democontent.epm.mods

FA can hana damacantant anm mads

2. AFTER COMPLETION OF INDEXING

5. Under the Home tab, we can find the Information Space created. Click on that to
open it and we can explore the data. There will be different options, such as to share,
change the mode of displaying results, and so on. The number of records and the
data retrieval time will be displayed on the right-hand side of the screen, as shown in
the following screenshot:
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tome | Manoge Spoces G|

1. INFORMATION SPACE IN HOME TAB
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2. INFORMATION SPACE RESULTS

SAP BO Explorer connects to SAP HANA directly using the connection parameters we set in
CMC. A universe is not mandatory to start creating reports in SAP BO Explorer on top of SAP
HANA. Explorer is used to get answers on-the-fly for the questions we ask. It is a kind of a Q
& A tool, where results are displayed for the questions we pose to Explorer. It uses the search
mechanism of pre-indexed data. As Explorer directly connects to SAP HANA, results will be
obtained in a very short time. Slicing and dicing data is possible instantly and relevant data
can be managed based on the filters we apply. Tabular and graphical modes of display are
possible. We can also export the results to CSV files or as an image. The results can also be

shared with others through e-mail. Moreover, the report can be saved as a bookmark.
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The Information Space we created will be saved in the Favorites folder by default,
as shown in the following screenshot. This can be saved in Public Folders in Bl
Launch Pad for access by users. To achieve this, select the corresponding folder
while creating the Information Space.

Create Information Space on: SAP_HANA_COOKBOOK/AN_SAP_HANA_COOKBOOK =)

Froperties | Objects | Scheduling Personalization

Name =|Sales Order Item

Description |Sales Order Item

Keywords

Availability i Explorable and Searchable

Folder | Favorites I' |

= My Folders -

Status
- jFavontes

+ [ ~Weblintelligence

[ - =yPublic Folders I

At |

The Information Space created can also be saved as View Set in Public Folder of Bl
Launch Pad. Follow the given steps:
1. Select Create View Set.

2. Give a name for the view set. Visual elements can be modified by dragging them
to the main screen area.

3. Click on Save as. This will open a new pop up asking for Name and Description,
as shown in the following screenshot:
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‘ Home ‘ Explore: Sales Order Item D‘ *New view set D|

L Sales Order Item - Explorer v I save | [ saveas | & Refresh Data

Visual elements
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To add content to the werkspace, drag & drop the
elements below. v
Filters. +
l"'l'l . Quantity by Sales Order Item Explore| [

» Froperties

es 35000 -
+ Exploration View

Name: [Sales Order Item - Explorer
30000 -
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Last Indexed:  2013/09/27 18:13

Indexed by: 20000

15000 -

10000 -

5000 -

0000000010 0000000020 0000000030 0000000040 0000000050 0000000070 0000000050 0000000080 0000000050 0000000100

4. Provide a name and description for the view set. Select a folder where this has to be
saved, as shown in the following screenshot:

Save as

Mame = |Sales Order Item - Explorer

Description  |Sales Order Item - Explorer

Keywords | |

Folder + ] SAP HANA CODKBOOK ‘

Cancel

5. Now, we can see the view set saved in the public folder that we have selected,
as shown in the following screenshot:

View - MNew ~ Organize - Send More Actions Details
My Documents | Title « ‘ Type | Last Run | Instances
Folders -

J | Sales Order Item - Explorer ‘ Exploration View Set | |

W™ SaF HANA COOKBOOK
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See also

» More information on SAP Business Explorer with interactive videos is available
at the following links:

0 http://www.saphana.com/community/learn/solutions/explorer

o http://scn.sap.com/docs/DOC-8675

o http://scn.sap.com/community/sap-runs-sap/
blog/2013/04/16/how-sap-runs-hana-analytics-in-business-
objects-explorer-for-several-thousand-users

Creating reports using SAP BusinessObjects

Dashboards/Xcelsius

Dashboard is a visualization tool. In this recipe, we are going to create a simple dashboard
report on top of SAP HANA.

Getting ready

SAP BusinessObjects Dashboard is a visualization tool. This is an interactive reporting tool
where reports can be generated in the form of graphs, charts, maps, and other objects.
Originally this tool was called Xcelsius. This tool is intended for business users/decision
makers at a very high level such as measuring KPIs. This tool helps in What-If Analysis of
the data, which helps in analyzing different sets of values in one or more formulae. The only
limitation of this tool is that we cannot handle very large amounts of data using this tool.
But the power of SAP HANA enables this tool to run on a huge amount of data too, as the
analysis/calculations will be performed at the database level. SAP BO Dashboard is a client
tool; hence, it has to be locally installed on the machine where reports are to be run from.
This can be downloaded from SAP Marketplace.

How to do it...

Now we will see how to acquire data from SAP HANA for SAP BO Dashboard using the universe
created in IDT. Follow the given steps:

1. After installing SAP BO Dashboard, launch it from the Start menu by navigating to
the SAP Business Intelligence | SAP BusinessObjects Dashboards 4 folder.
2. Open a new blank model.

From the pane on the left-hand side of the model, select Query Browser, then click
on Add Query and log in to the SAP BO server, as shown in the following screenshot:
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4. We can see the available types of data sources: Universe and BEx. Select Universe
as the source, as we will create the report on top of the universe that we built earlier,

and click on Next, as shown in the following screenshot:

Add Query

==

Select a Data Source =F Select 3 Universe = Buid Query =* Preview Query Result = Usage Options

‘;L’— Universe
Select a universe as a data source
# BEx

Select a BEx query as a data source
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5. Select a universe on which the report has to be built. Here, we select
BL_SECURED_COOKBOOK, as shown in the following screenshot:

Add Query [

Select a Datz Source = Select a Universe = Build Query =* Preview Query Result = Usage Options

- Universes

= | SAP_HAMA_COCKBOOK
~+.  BL_SECURED_COOKBOOK

6. Add the required fields into Result Objects and click on Next. If any filters are
required, we can add to the Filters section, as shown in the following screenshot:

Add Query S5

Select a Data S0... = Selecta Universe =* Build Query =F Preview Query R... = Usage Options
|5 |
i BL_SECURED_COOKBOOK #7 Result Objects
LEiet | X K 4]
- i ETE DENEELENI L IDE Sales Order Id Delivery Date Quantity Unit Cpitem Pos
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Product Id Sales Order Item Gross Amount Net Amount Tax Amount
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currency
Gross Amount Filters
Met Amount q & X
Tax Amount
Item Atpstatus Drop vour filters here
Opitem Pos
Quantity
Quantity Unit 7 Data Preview
Delivery Date Maximum rows: | 200 3 98 v 2 Refresh
L4 2>
Zer ] (oo
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7. Now, we will see the data preview of the query we have selected. Click on OK,
as shown in the following screenshot:

Add Query

Select a Data Source =F Select a Universe = Build Query =* Preview Query Result =r Usage Options
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8.

Insert data from the query into the spreadsheet. Select each field in the Query

Browser pane and click on the icon just beneath Insert in Spreadsheet, as shown in
the following screenshot. A pop-up window will open to select a range where the data
has to be inserted. Select the target range. Do the same for all the other fields which

are required for reporting.

Query Browsear - x
| X &+~ *+ +
_;_'jwl_um"_ N Sales Order ID
L Refreshed: Aug 28, 201... =
_— Result Objects <« _nin -
S 290
g Home l Insert Page Layout Formulas Data Review
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% # Quantity Select a Range A
- es
= 2 ?:::;:m | ‘Sheet1'1$AS1:$4530 [ ox [ conea ) SRy
—= | ¥ Currency 'v_[
=2 Insert in Spreadsheet - Al ~ & 2
'g 1'5'!'meu'l SAS1:8A830 B
a ~ Filters
— | # Sales Order Id Equal to: 05...
» Prompts
{3 W
9. Inserta column chart and assign Sales Order ID, Gross Amount, Net Amount, and Tax
Amount into rows and columns accordingly, as shown in the following screenshot:
- Column Chart 1 - Colunn Chart 9|
Titles
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[ |-
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' () By Series
Name:
: N e [ =
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- Plot Series On:
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10. Preview the data. We can see the output, as shown in the following screenshot:

Sales Order ID Sales Order Item vs Amount

0500000000 B

Il Gross Amount
|| Net Amount
I Tax Amount

” : i|[| I ” ol we WL W Hﬂ

11. This result can be exported into any format as required, and shared, similar to the
process we followed for SAP BO Dashboards.

Dashboard is an excellent visualization tool for summarized data. From SAP BO Dashboard
SP5, we can connect to the universe created in IDT on top of SAP HANA. This is not available
in the previous versions of the Dashboard. IDT connects to SAP HANA using JDBC/ODBC
connections and the universe is built as described in the previous recipes of the chapter.
The universe created in IDT works as an intermediary layer between SAP HANA and SAP

BO Dashboard. On top of this, we can access the universe and create a query in SAP BO
Dashboard, with an option of filters too. With these capabilities, SAP BO Dashboard will
overcome the limitations in terms of the volume of data that it can handle.

See also

» Another example of how to create a dashboard on top of SAP HANA can be found at
http://scn.sap.com/docs/DOC-43919
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Creating reports using SAP BusinessObjects

Analysis for OLAP

SAP BO Analysis for OLAP has been introduced as part of the SAP BO family from SAP
BusinessObjects Bl4.X Version. This has enabled multidimensional reporting in SAP BO,
through which we can access SAP BW queries, cubes, and so on. This helps users to take a
decision on multidimensional data. This is a web-based interface that can be launched from
SAP BI Launch Pad. Hence, no separate installation is required on local client machines.

How to do it...

Let's create an OLAP connection in CMC for SAP HANA.

An OLAP connection is mandatory to connect SAP BO Office Analysis for OLAP to SAP HANA.
The connection has to be created in CMC. Follow the given steps:
1. Logon to CMC and select OLAP Connections. Then, go to the corresponding

folder and select the 4 New connection icon from the toolbar, as shown in
the following screenshot:

Central Management Console
QI Home = Welcome: chandra | Freferences | OLAP Connections =l Welcom
=
a Organize Define Manage : IR e v A
Folders &7 Access Levels {1 Instance Manager e ) , ’ R &
Personal Folders T Calendars Applications ::::)
 Categories Events D, Settings [ New connection Title * Type I=5
8 Personal Categories ] User Atiribute Management G Sessions - B
2 Users and Groups | Authentication =
= %5 Profiles License Keys
= 2 Tnboxes 4 Visual Difference
—  E) sewvers i
4 A, Replication Lists B Honitorn ) TR
5 Federation §  Promotien Management
= 71 Query Results TF Version Management
< i) Temporary Storage 2. BROWSE TO THE FOLDER AND SELECT NEW CONNECTION
T
= 4 Connections
- 5 Web Service Query
-
1.LOG IN TO CMC AND SELECT OLAP CONNECTIONS

2. Provide a name for the connection, a description, and server details, and then click on
Connect. A pop-up window appears asking for login credentials. Enter the SAP HANA
credentials. Now all the analytic and calculation views (in the form of cubes) in the
SAP HANA system will be displayed. Select the cube and click on Select. Now this will
include the package as InfoProvider and the analytic view as Query. Click on Save.
This will create a connection in the folder we selected with the analytic view as Query,
as shown in the following screenshot:
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i b [ ottt [Tt
Connect to server to dhoose & cube: Convct to sarver t choose 8 cube: | Cannect
[ [
Faie== ‘ o=
1. PROVIDE ALL DETAILS AND CLICK ON CONNECT . SELECT THE CUBE AND CLICK SELECT 3. CLICK ON SAVE
;. & 2 &
S SAPHANA COOKBOOK OLAP Connection OLAP CONNECTION FOR SAP HANA COOKBOOK Aug 26, 2013 4:46 PM
Let's create a workspace in the SAP BO Analysis edition for OLAP:
1. Log into SAP Bl Launch Pad and select Analysis edition for OLAP from the
My Applications menu, as shown in the following screenshot:
Home | Documents
* My Recently Viewed Documents = 0 Unread Messages in My Inbox * My Applications
Sales Order Item- Explorer Nouread messages \V
See More... Analysis edition for OLAP
<
* My Recently Run Documents ~ 0 Unread Alerts A |
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2. From the list of available cubes, select the one that has been created in
CMC. Select SAP HANA COOKBOOK in this case. Then provide the SAP
HANA system credentials.

3. Drag-and-drop attributes and measures into rows and columns to obtain
the data, as shown in the following screenshot:

I T —

D@ E@-18 188 ||/ asshee bost | Duglay | 2
=
o ol @ B X || v fis - 8 chmton - EomtonaFematis - e
vl
@ ‘Sales Order [tem Product ID Currency Code  Scheduled Devery Quantty Tax Amount Piet Amount Gross Amount
@ 0000000010 HT-1000 ar 1040 1,698.00 299,472 1,575,588.00 1874,830.72 |
Result 11040 LEB00 2934272 1574800 LE74E072
- HI-022 RS 70 mm 10,594.40 55,760.00 66,354.90
W TIVE R Result 2720 27200 10,594.40 55,760.00 66,354.40
B Meoares HI-20%0 ar 10880 2,17.00 95,091.20 500,380.00 595,871.20
6 B Ttam ATP Statis Result 1086.0 217600 9509120 500,480.00 595,571.20
5 Quantity Unit HT-1040 R 13600 2,720.00 428,544.00 2,257,600.00 2,686,544.00
# 3 PO Note Teat ID % Saes Deder Item Resolt 13600 27000 4294400 LIS760000 268658400
% iy Saes Order D % Produt I HT-1055 an 20 216,00 15,348.96 0,79000 96,1329
& @ Curvency Code % Currency Code Result 2720 81600 15,348.96 B0,784.00 96,132.96
# 1 Sabes Order [tem HT-1060 e 5440 1,088.00 1,850.48 5,792.00 11,652.98
8 s Product ID Result 544.0 1,088.00 186048 9,792.00 11,652.48
[ f Sakes Ordler Itam HT-1063 BRL 720 544.00 1,447.04 7.616.00 9,063.04
Result 2720 54400 1,447.04 F/616.00 9,063.04
HT-2067 aRr 70 54400 1.7 1,904.00 2,265.%
Result 2720 544.00 36176 1,904.00 2,265.76
HT-1070 s 1088.0 2,448.00 32,9745 173,563.20 206,537.76
Result 1088.0 244800 3297456 173,563.30 206,537.76
HT-W73 BR 5440 1,632.00 744092 39,165.00 4,609.92
Result sdan 163200 Taa1.97 ARRON AR E9.97 L=
« 0
o A T

4. Save the analysis in the public folder, so that it can be accessed by all the users,
as shown in the following screenshot:
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Home | Documents | New Analysis Works... [ = @
B@- 1@ 10123 | aahze | 7 twt |~ ooy |

nelElin Bl xIE Fre - | Save

4 & -
M; | My Documents Title ~ et Amaunt Grass Amount
| - Folders
El - o 1,575,488.00 1,874,830.72 =
L = L 1,575,488.00 i 1,874,830.72
v, B 55,760,00 ss,_;sq‘d
SHYIiY % [ ST Camien
7%, Measures A 500,480.00 595,571.20
' f Item ATP Status ] 500,380.00 595,571.20
 f Quantiy unt | iR 22760000 2,586,540
|
% 4 PO Note Text D o sah =] 22570800, T /888,540
# s Sales Order ID % Pro i = 80, 784,00 95,132,96.
® % Currency Code wos | 50,784.00 96,132.96
¥ 7 sales Order Ttem E = 9,792.00 11,6528
% Product O | EX L i 9,792.00 11,652.48
B8 o rie: e
7,616.00 9,063.04
e SHASTIDE  Anslyss Viorkepace - e S
- 1
173,563.20 206,537.76
:I acel _ | 17356320  206537.76
5 39,188.00 45,600,952 I
2016800 sa6009> =)
L et |

1. SAVE ANALYSIS WORKSPACE IN PUBLIC FOLDER
Home | Documents | SAP HANA Cookbaok - A.

View - New - Organize v Send - bore Actor - | Detals 2| Mo [1]orr > »
MyDoaments | Title ~ Type Last Run Instances
e [] | sabes Order Ltem- Explerer Exploration View Set

h *1 5 | sa ana coomoo Wb Inteligence 0

% | 548 HANA Cookbook - Anslyss Office for OLAP | Anaiysis Workspace I

o

{Calngorieas
Search

Total: 3items

2. REPORT AVAILABLE IN PUBLIC FOLDER FOR END USERS

The OLAP tool is very helpful when we have a data set with more dimensions and
comparatively less measures for analysis. In this case, it is very difficult to slice and dice

the data set. OLAP functionality makes this possible with minimum performance in reports
execution as data is precalculated in the cubes. This tool is mainly intended for a very small
set of people, who are business analysts. This is because all the users may not be able make
the right decision by maintaining such a huge number of dimensions with less measures.
Hence, adding the OLAP tool into the SAP BO family has helped many users to analyze
multidimensional data using the OLAP functionality.

When compared to Webl, drill-down capabilities and speed will be much better in SAP BO
Analysis for OLAP as data is precalculated at different levels of the cube. The analysis made
using this tool can also be shared across different tools such as Webl and Explorer. To create
reports using SAP BO Analysis for OLAP on top of SAP HANA, we should have an OLAP
connection set up and use this while creating reports.
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There's more...

Different workflows that SAP BO Analysis for OLAP supports on top of SAP HANA are
as follows:

» Saving/opening a workbook to/from the Business Intelligence platform server
» Undo/redo

» Defining style sets for crosstabs

» Swapping axes

» Analyzing data with the design panel

» Filtering members

» Sorting data by members and measures
» Inserting charts

» Inserting filter components

» Converting crosstab cells to formulas

» Creating presentations

» Pause/refresh

See also

» More information on SAP BusinessObjects Analysis for OLAP and the best
practices for SAP can be found at http://www.sdn.sap.com/irj/scn/go/
portal/prtroot/docs/library/uuid/b0c79848-2a24-3010-fc9c-
f2f7448a75b3?0overridelayout=true

Creating reports using Microsoft Excel

Though many reporting tools are available on the market, many users still use MS Excel to
report. In this section, we will cover analysis of data from SAP HANA in Excel.

Getting ready

Microsoft Excel can also be used to consume data from SAP HANA and act as a reporting
tool for users. Excel is still used as a reporting tool in many parts of the Bl world to access
and analyze data.

158


http://www.sdn.sap.com/irj/scn/go/portal/prtroot/docs/library/uuid/b0c79848-2a24-3010-fc9cf2f7448a75b3?overridelayout=true

Chapter 4

How to do it...

Let's create a connection to SAP HANA. Follow the given steps:

1. From the Data tab, select From Other Sources. This will open a pop up with all the
available OLE DB provider types. Scroll down and select SAP HANA MDX Provider
from the list and then click on the Next button, as shown in the following screenshot:

Home Insert Page Layout Formulas I Data I Review Wiew Places
B By B By ~  |LB] Connections = ; & Cle
_él o Eo| Ee Eis [& Zormemen i BE] | W ot
From From From [|From Other Exitting Refresh o g - El Sort Filter \;
Access Web Text Sources ~ Connections All - B Edit Links 7 Ad
Get External Data Connections Sort & Filter
2| Data Link Properties
H I
1 [ Provider | Connection | Advanced [ A1 |
B Select the data you want to cornect 1o:
3
a OLE DB Provideris) T
s Microsoft Office 12.0 Access Database Engine OLE DB Pro
6 Microsoft OLE DB Provider for Analysis Services 10.0
Microsoft OLE DB Provider for Indexing Service
7 Microsoft OLE DB Provider for ODBC Drivers
8 Microsoft OLE DE Provider for Oracle
9 Microsoft OLE DE Provider for Search A
10 Microsoft OLE DB Provider for SQL Server 3
11 Microsoft OLE DB Simple Provider
= MSDataShape
OLE DB Provider for Microsoft Directory Services
13
14 SAP HANA MDX Provider |
= -« i | (3
16
17
18 MNent >>
19
20
21 [ ok J[ cCocel ][ Hebo ]
22
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2. Now, provide all the login details of SAP HANA to create the connection. Click on
Test Connection, as shown in the following screenshot. A pop-up window will come
up with the status of testing the connection. Now click on the OK button.

rl:]_f_ Data Link Properties ﬂ [ | Data Link Properties &r
Connection | Advanced | All Provider | Connection (Corr— -
Spedfy the following to connect: Specify the folowing
Test connection succeeded. |
Host | Hast
Instance number Instance number
User User
Password Password W
Language Language
Test Connection | Test Connection

w15 14. 16 (32-bit) w1.5.14, 16 (32-bit)

o) (o) ) | o] o ] (e ]

2. TEST CONNECTION STATUS IS DISPLAYED.
CLICK OK ON THE NEXT TWO SCREENS

L .

1. PROVIDE LOGIN CREDENTIALS OF SAP HANA
AND CLICK ON TEST CONNECTION
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3. From the dropdown, select the database. The database is the same as the package
we have in the SAP HANA system. All the cubes, which are nothing but analytic views
in SAP HANA in the package, are selected. Select a cube on which the report is to be
generated and select Next. In the next screen, give a name to the analysis document
and provide the description if required. Now, select Pivot Table from the pop up and

click on OK.

Data Connection Wizard

Pl

Select Database and Table

Select the Database and Table/Cube which contains the data you want.

Select the database that contains the data you want:

Connect to a spedfic cube:

1. SELECT THE DATABASE (SAP
HANA PACKAGE) AND CUBE
(ANALYTICAL PACKAGE)

[Name Schema Description Modified

OAN_SAP_HANA_CUOKBUDK _SYS_BIC AN_SAP_HAMNA_COOKBOOK 25-08-2013 12:39:21 25-08-2013 12:39:21 CUBE

AVAILABE IN THAT DATABASE
Created Type

Cancel H < Back I Mext > II Finish

-
Data Connection Wizard

Save Data Connection File and Finish

Enter a name and description for your new Data Connection file, and press Finish to
save.

File Mame:
SAP_HANA_COOKBOOK AN_SAP_HANA_COOKBOOK.odc

[] save passward in file
Description:

AN_SAP_HAMA_COOKBOOK

Friendly Name:
SAP_HANA_COOKEOOK AN_SAP_HANA_COOKBOOK
Search Keywords:

[ Always attempt to use this file to refresh data

Excel Services: | Authentication Settings...

I Finish I

2. FILENAME AND OTHER DATA IS SET
HERE
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4. Now, a pivot table will be created. Select the fields on which analysis is to be done
and play with the data, as shown in the following screenshot:

[ A | B C D E T PivotTable Field List - >
1 Gross Amount Net Amount Quantity =] —
2 0500000000 26581.03 22337 22 | Choose fields to add to report: (Lol
3 HT-1000 1137.64 956 1 = = Values =
a HT-1001 2972.62 2498 2 [/]Gross Amount
5 HT-1002 3736.6 3140 2 [V]|Net Amount
6 HT-1003 3927 3300 2 [V Quantity
7 HT-1007 1781.43 1497 3 [[]Scheduled Delivery Date
8 HT-1010 a4757.62 3998 2 [F1Tax Amount
9 HT-1011 5471.62 4598 2
10 HT-1030 547.4 460 2 = 3 .Cl.l.r'rency Code

@ [ Currency Code
11 HT-1031 1017.45 855 3
12 HT-1032 1231.65 1035 3 3 [5] 1tem ATP Status
13 0500000001 9417.66 7914 22 @ [[]Item ATP Status =
14 HT-1020 460.53 387 3
15 HT-1021 531.93 a47 3 = Ml Bahais Tt

= [ ]PO Note Text ID
16 HT-1022 487.9 410 2
17 HT-1023 853.23 717 3 = [] pProduct ID
18 HT-1030 547.4 460 2 = [V]Product ID
19 HT-1031 339.15 285 1 5 [ Quantity Unit
20 HT-1032 821.1 690 2 3 []Quantity Unit
21 HT-1035 949.62 798 2
22 HT-1036 1023.4 860 2 =NE| S e
23| HT-1037 3403.4 2860 2 @ [ Sales Order ID
24 0500000002 5631.08 a732 14 = [0] Sales Order Item
25 HT-1040 2963.1 2490 3 - @ [F]Sales Order Item L
4 4 » v | Sheetl . Sheet2 . Sheet3 [] 4| b0 |

Excel uses SAP HANA MDX Provider to build connections to SAP HANA, thereby giving us the
results. The capability for Excel to access data from SAP HANA and display the results in a pivot
table is an outstanding way to explore data from SAP HANA. The steps are pretty simple, that is,
creating a connection to SAP HANA using the ODBO (OLAP) connection. Then, select the cube
which has to be accessed and finally display the results in pivot table and play with the data.
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There's more...

We can also connect to SAP HANA using ODBC drivers. When we connect using OLE DB
drivers, the restriction is that we can access only the cubes (analytic views), but if we use
the ODBC connectivity, we can access tables as well. Let us see how to connect to SAP
HANA from Excel using the ODBC connectivity:

1. From the Data tab of Excel, select From Other Sources and then From Microsoft
Query, as shown in the following screenshot:

m Home Insert Page Layout Formulas Data Review View Places
a = . ( -
= = || = Ly . |58] Connections 4 E ]_r ¢ Cle
EWEs | & i B S, | 2V [2IZ
From From From ||From Other Existing Refresh il Sort Filter \é
Access Web Text Sources ~ Connections All ~ 5 7 Ad
Get E ;I From SQL Server sort & Filter
Al = Create a connection to a SQL Server table. Import data
— into Excel as a Table or PivotTable report.
A B > From Analysis Services H 1
1 @) Create a connection to a SQL Server Analysis Services cube.
Import data into Excel as a Table or PivotTable report.
2 n  From XML Data Import
3 ﬁ Open or map a XML file into Excel.
a
Dy From Data Connection Wizard
S j Import data for an unlisted format by using the Data
6 —— Connection Wizard and OLEDBE.
7 J.I From Microsoft Query
Eéj Import data for an unlisted format by using the Microsoft
8 —rd Query Wizard and ODBC.
[=]
2. Select <New Datasource> and then give the name of the data source. From the drop-

down menu, select the HANA-related ODBC driver, HDBODBC32. Click on Connect
and provide the server details of SAP HANA and the login credentials, as shown in the

following screenshot:

3 =
e e % ||| SAPHDS (1.00.53375657)
Choose Data Source B Wihat name do pou sant bo give yous dsts souics? server and Port
[ 1. [GAPHANA
Dastabaces | Qusres | OLAP Cubes | oK l e
Seect S cio o1t bpe of cweoee YoU vkl B
New Data .W\:B..' Cancel
E@ﬁ:i:’:es 2 [HoeoDEC3Z =] Uear and B
K 3"
MS Access Databate® Browse.. Chick Connect and enter any infcamation requested by the diiver: i  —
e | || 2 =
4 E|
[T Connect using 55
B use the Quey wizardto cieate/edt queries = '
: 1 2 S - | Les | le=]
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3. After successfully connecting to the SAP HANA system, we can access all the tables
from schemas and information views from packages. Select the required table/view.
In this case, we will select the SAP_HANA_COOKBOOK analytic view. Select the
required columns into the output. In the next two screens, select filters and sorting
based on the columns as required. Finally click on Finish to see the output in the
Excel sheet, as shown in the following screenshot:

Create New Data Source == Query Wiaard - Choote Cohumns [ ‘Query Witard - Fer Data ™)
What nome do you want 1o give yous data sousce? ‘wihat columns of data do you wart 1o nchide 1 yout Qusty? Fier the data 1o specly which iovs 10 rchada in pour queey.
1. ‘QAPHAHA Awalsbls tables snd cohumes: Coburnna in your quary. IF yous dert wisnd 80 iber the data, cick Hed
Saeiliiderd | Column b fiker, Dl include rows whese:
Siloct . chrived for the type of database you want 8 sccess Prodactd J el
Saecliderten Saleq{rdadd
2 [WoeoDecs: =l e Froducd [ =T =
. Gty S seallcsliem =
Cik 4 iy the di Tt DebvenOn e
3 | g, | St Fadimrt I A1 =
Sislact a s tabie fou your ik souac [optionalk s ,-. G
| =]} =l
el -
0K Cancal
o —== 1 | | @ | _coen. | (o] _com ||l [l T [mwn
155 RLRCT TARLEN W 2. INCLUDE REQUIRED COLUMNS INTO OUTPUT 3. APPLY FILTERS
Query Wizard - Scrt Order ] Query Wizaed - Firizh =
Specily how you want your dota peried. ik woukd you lia to do ned
Lo AR L AL & At Data o Microsoht Excel Save Qusry..
| | Sotby = -  Viesw clsta on 48 quesy in Microsolt Qusry
[ o)
5 sCingetern e
Thenty -
]' «
|
‘ |
hd «
|
T s 9 s [ ] o |
4. SORT ACCORDINGLY 5. CLICK FINISH TO SEE OUTPUT

See also

» There is an excellent book that explains SAP HANA integration with Microsoft Excel
by Packt Publishing, available at http://www.packtpub.com/article/sap-
hana-integration-with-microsoft-excel
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» More information on reporting in Excel on top of SAP HANA is available at the
following links:

0 http://scn.sap.com/community/developer-center/hana/
blog/2013/07/19/how-to-setup-excel-2007-on-hana-sp05-
with-windows-7-64bit

0 http://www.sdn.sap.com/irj/scn/go/portal/prtroot/docs/
library/uuid/e03fef5e-d82f-2£f10-8898-859c4ed57e62?quickl
ink=index&overridelayout=true

0 http://www.saphana.com/docs/DOC-2376

Creating reports in SAP Lumira

SAP Lumira is a powerful reporting tool for end users. Earlier, it was known as SAP
Visual Intelligence. In this recipe, we will see how to create models in SAP Lumira on
top of SAP HANA.

Getting ready

SAP Lumira is a self-service BI tool for data analysis. Formerly, it was known as SAP Visual
Intelligence. We can also manipulate and transform data from different source systems.

It is a standalone too that has to be installed on the client machine. SAP Lumira is targeted
for end users or decision makers, so that they can access data from the source and create
their own ad hoc models. Being a client-based tool, this has to be installed on the machine
where it will be used. To create models in SAP Lumira, the user ID that we use to log into SAP
HANA from SAP Lumira must have some privileges. The user ID must have the MODELING
role. Also, the _SYS REPO user must have the SELECT authorization on the schema,

which we access from SAP Lumira. We can perform only Max, Min, Count, and Sum on
measures in SAP HANA.

How to do it...

We can create models in SAP Lumira on top of information views or tables. The steps for
creating Lumira models are as shown:

1. Launch SAP Lumira from the Start menu by navigating to the SAP Business
Intelligence | SAP Lumira folder.

2. Click on New Document and select SAP HANA One Online as the source, as shown
in the following screenshot.



http://scn.sap.com/community/developer-center/hana/blog/2013/07/19/how-to-setup-excel-2007-on-hana-sp05-with-windows-7-64bit
http://www.sdn.sap.com/irj/scn/go/portal/prtroot/docs/library/uuid/e03fef5e-d82f-2f10-8898-859c4ed57e62?quicklink=index&overridelayout=true
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The difference between the SAP HANA online and offline modes is that in the online
mode, we cannot create any measures in SAP Lumira. All the measures will be
detected from SAP HANA. Hence when we are using the online mode, if any objects
are required for reporting, they have to be created at the SAP HANA end.

-
B New Document

[ ‘:NewDocumcm I

Select a source

Weoome We’'ll keep track of where you've been so you can directly coj
o
: New data source
| g Sv
i’;’_a.. = l

MS Excel
W Connections hg

£ F SAP Lumira Cloud HJ SAP HANA One Offllne

) SAP HANA One

oW Samples ' SAP HANA One Onllne
J sn SAP HANA One vie

v

3. Provide details of the SAP HANA server and the login credentials to access
tables/views from SAP HANA. Search for the required table/view and
click on Acquire.

The Preview and select data checkbox can be used to have a glance at the
data before acquiring it, and to select only selective columns, as shown in the
following screenshot:
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& New Document from SAP HANA One Online

SAP HANA server credentials Browse SAP HANA views
SAP HANA Server - LG Connected to
SAP HANA ServerInstan... 00 Q- Type here tofilter _
: ¥ Available views (28) =
) Authenticate by database user v AP _COOKBOOK (1) 2
User Name AN_SAP_HANA_COOKBOOK

[
{
!
User Password
Authenticate by operating system user

| Connect SAP HANA Instance | 2l - 1

|| Preview and select data |

I Acquire I Cancel

4. Now select the required attributes in the X axis and measures in the Y axis,
as shown in the following screenshot. By default, the results will be in the column
bar chart. We can change the visualization available here.

[T Data = Spit| J1) Visualize! | [Tl Facets | (49
(Object Picker € | | Global Filters - To 2dd filters: Switch to Data or Split from the toclbar.
Q- Filtes it —_
s o o = ™
= "'!“.'A-'.' R - = Others ~ @+ [ Use Global Filters
— = - - E- O
(2 Gross Amount Sum Lil] Gross Amount by Sales Order Item
(= Net Amount  Sum . || (@ Gross Amount 1 ~ & B Gross A
S = g a0000000 - ross Ameunt
() TaxAmount  Sum ¥ vaen2
Te000000 -
Hierarchies [VEY
Attributes oz ) 2 60000000 -
% Currency Code (F
5 Item ATP Status i
45 PO Note Text D Sales Order tem @ St
% Product ID g é
¢ Quantity Uni 2
£ awoo0s0s -
Sales Ordes ltem (Private .. £ Legend Color ‘3
D Scheduled Delivery ODate a S
Inferred Attributes o | 30000000
Columns By 20000000 -
2 RowsBy 10000800 -
&
-
1000000010 DOD0ONO20 00UGDS0GI0 0ODOD0D0IA GSOOONOSO 0GDGGNOGO 000G00BTO 0O0GNSDGRD ODUBOGNOIH 0SDOGNTDE
Mo semantic element detected. = Sales Order Hem
= & Reset | Save |

5. Click on the Share button on the top to share the result set.




Reporting

SAP Lumira is a client-based tool, whose performance depends on the configuration of the
client machine. Sybase 1Q runs on the local machine in which SAP Lumira is used. Hence the
system requires high configuration to support SAP Lumira. There will be two . ig files in the
application data of the local machine. There are some prerequisites for installing SAP Lumira.
They are as follows with respect to drive space:

» 2.5 GB of data is required in the drive, which hosts the user application data folder
» 200 MB of space in temporary folder in C drive to store all the logs
» 1 GB of space in the drive, which hosts the installation directory

Ports in the range of 4250-4539 must be available to install SAP Lumira.

Tables and information views can be accessed from SAP Lumira. There are options to

merge multiple data sources. On this acquired data, we can transform and manipulate data
before saving the model or sharing with the users. SAP Lumira supports different types of
visualizations, such as bar charts, line charts, pie charts, geographic analysis, bubble charts,
heat map, waterfall map, and so on. The resulting sets can be shared in the form of a file,
publishing to SAP HANA, SAP StreamWork, Explorer, Lumira Cloud, and also sharing via e-mail.
The models created and saved in SAP Lumira will have an extension of . svid. These models
can be also be shared and opened in any other SAP Lumira tool.

There's more...

After a model is built; if we want to remove some columns from the analysis, navigate to
Data | Edit Source. Now in a new window, we will get all the attributes and measures.

We can include only few attributes or measures. There is also an option to see the sample
values for attributes.

[ SAP Lumira B Eait source 3

File Edit View | Data | Help

o 5 s d

Object Picker bat

Measures (5)

Mezzure Name
=3 Gross Amount
e

Q
| Measures | e
@& Refresh document

y
led Delivery Date
Amount n

=) Gross Amount

T = Attrib 8

) Met Amount Som = ey e tributes (8)

) Quantity Sum e

- Attribute Name Vahucs Preview

1. EDIT DATA SOURCE E3nc PO Note T ID (Private Attribute:
4 "¢ ProductID (F it
(3 ne Quantity Unit (Private Attribute - < val ample
(3 ne Sales Order ID te Attribute . L 0500000004
i Sales Order Irem tribute k here t .
3 n¢ Sales Order Item (2) ate Attribute . ), 0000000030,

oK Cancel

2. SELECT MEASURES AND ATTRIBUTES
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See also

» SAP Lumira user guide, new features of SAP Lumira, and an example of data
consumption from SAP HANA are available at the following links:

o http://scn.sap.com/community/lumira/blog/2013/06/13/
reviewing-sap-lumira-new-features-clarissa-explains-it-
all

o http://help.sap.com/businessobject/product guides/vi01l/
en/vil 0 11 user en.pdf

0 http://scn.sap.com/community/developer-center/hana/
blog/2013/07/19/building-an-analytic-calculation-view-
from-the-hana-tables-for-use-with-sap-lumira



http://scn.sap.com/community/lumira/blog/2013/06/13/reviewing-sap-lumira-new-features-clarissa-explains-itall
http://help.sap.com/businessobject/product_guides/vi01/en/vi1_0_11_user_en.pdf
http://scn.sap.com/community/developer-center/hana/blog/2013/07/19/building-an-analytic-calculation-viewfrom-the-hana-tables-for-use-with-sap-lumira




Advanced Features
in SAP HANA

In this chapter, we will cover:

» Converting different currencies

» Creating hierarchies

» Creating variables

» Creating input parameters

» Creating filters

» Creating procedures using SQLScript
» Creating decision tables

Introduction

This chapter deals with advanced concepts such as creating hierarchies, stored procedures,
variables, filters, and decision tables. These objects are not mandatory and are created only
when really required. For example, we do a currency conversion when data comes in different
currencies and reports are to be generated in a single currency.
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Converting different currencies

In general, the businesses at any scale are geography-centric and based on the local currency.
They are scattered across regions and continents. There is a strong significance to have the
proper design and feature of currency conversion mechanism to ensure a robust, foolproof,

and interconnected system in the database to calculate the key metrics or measures to ensure
the numbers are correct. Posting orders, purchases, or invoicing is done in the local currency of
where the sale happens. Business users or transaction specialists who execute the reports may
be in the same or a different geographical region. For this reason, tables in SAP ERP, or any ERP
for that matter, will have mandatory fields and an explicit nexus between the amount fields and
the currencies. In this recipe, we will look at how to perform currency conversion.

How to do it...

The key stake objects or parameters are the source currency, target currency, and the
impacted tables where the conversion rates are maintained before applying a currency
conversion formula or technique. These tables must be imported to the schema, which is
used in currency conversion. It is recommended to perform currency conversion in analytic
views as the dimension objects or hierarchies can be utilized from the attribute views.

To start with currency conversion in SAP HANA, follow the given steps:

1. Inthe analytic view, select the measure (from the Output section) that the currency
conversion has to be enabled for.

2. From the Properties pane, change the Measure Type to Amount with Currency,
as shown in the following screenshot. This will be Simple by default.

3. Select the Enable for conversion checkbox and in the Currency dialog, select type:
Fixed or Column. When we select Fixed, the currency will be selected from the
TCURC table. If we select the type as Column and mention a specific column,
values from that attribute in the view will be considered for conversion.
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[ Currency/Unit of Measure

|A_COOKBOOK.AN_SAP_HANA_COOKBOOK HDE (SYSTEM) 52

Create Currency/Unit of Measure

Associate a measure or column, with currency or unit of measure

Type: |Amount with Currency

Currency: | USD
V| Enable for conversion [¥] Enable for decimal shifts
Conversion

Source Currency: usD

Target Currency: GBP (]
Exchange Type: 1P_CURR_CONV 3]
Conversion Date: DeliveryDate )
Schema for currency conversion: | SAP_HANA EPM_DEMO -]
Client for currency conversion: | Dynamic Client B

Upon Conversion Failure: [Fail -

@ —

®

AN_SAP_HANA_COOKBOOK HDB (SYSTEM)

Data Foundation

- SalesOrderld

- QuantityUnit

~ OPItemPos

- [temATPStatus
» Currency

« Noteld

« Productld
 SalesOrderltem
~ DeliveryDate
~ Quantity

~ TaxAmount

~ NetAmount
 GrossAmount

Sales Order ID
Quantity Unit
Sales Order tem
Ttem ATP Status
Currency Code
PO Note Text ID
Product ID

Sales Order Item
Scheduled Delivery ...
Quantity

Tax Amount

Net Amount
Gross Amount

e

100% (= 1} ® O = B8

AN_SAP_HANA_COOKBOOK

= 6

fE |5 %
Output

= a v E P &+ B

T Calculated Columns
(& Restricted Columns

1 4 (= Input Parameters
[ IP_CURR_CONV

'
Properties

General
Property
Name
Label
Mapping Data Foundation.GrossAmount
bidd Fal

Value
GrossAmeunt
Gross Amount

Bl

Measure Type  Simple

Display Folder

Aggregation .. Sum

Provide Source Currency and Target Currency.

Exchange Type can be fixed (static) or an input parameter (dynamic). When the type

is Fixed, the exchange type will be taken from the TCURW table. We can make this
type a dynamic one that the user can select at runtime. This can be done using the

input parameter.

Select Conversion Date. If this is fixed, the conversion date will be taken from the

calendar. In the case of columns, this comes from the attribute used in the view.
When this is an input parameter, the date can be taken at runtime from the user.

replicated currency tables.

Schema for currency conversion should be the same schema that holds all the

Metrics or measures in SAP HANA have their own type. By default, all the measures don't have
a type, that is, unit of measure or currency. This makes a difference when compared to data in
the SAP ERP tables. Hence, it is mandatory that conversions have to be explicitly maintained
and applied to measures according to the reporting requirements for report consumers.
Currency conversion arises mainly for scenarios such as global consolidation, statutory and
legal obligation, and reporting. For example, consider Packt Publishing, one of the leading
publishers, who publishes books across the globe. Invoices are made in different currencies
to support the transaction locally, based on the region where the sales are made, whereas the
global manager in the head office wants to see the results in British Pounds. To meet these
requirements, currencies have to be converted into a global currency—in this case, the British
Pound—before reports are generated. In scenarios such as these, currency conversion plays a

significant role.
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Currency conversion rates are usually maintained in the SAP ERP or ERP transactional
tables: TCURR (exchange rates), TCURV (exchange rate types), TCURF (conversion factors),
TCURN (quotations), and TCURX (currency decimal settings). These tables have to be
replicated in SAP HANA and in the same schema that is used for the creation of views

for report consumption.

When currency conversion is enabled for measures during calculations, the conversion rates
are taken from the currency tables, and values are calculated on the fly. The values that are
calculated are then displayed in reports.

» More information on currency conversion and SAP tables that are related to exchange
rates is available at the following links:

0 http://scn.sap.com/community/hana-in-memory/
blog/2012/04/27/how-to-perform-currency-conversion-in-
sap-hana

0 http://www.tcodesearch.com/sap-tables/
search?g=exchange+rate

Creating hierarchies

Hierarchies are created to maintain data in a structured format, such as maintaining
customer or employee data based on their roles and splitting data based on geographies.
Hierarchical data is very useful for organizational purposes during decision making.

How to do it...

Two types of hierarchies can be created in SAP HANA: the level hierarchy and parent-child
hierarchy in the attribute view or analytic view. The hierarchies are initially created in the
attribute view and later can be combined in the analytic view or calculation view for
consumption in report as per business requirements. Let us create both types of hierarchies
in attribute views. When these attribute views are used in analytic views, the hierarchies
created in attribute views will be inherited to drill up, drill down, or drill across in the reports
for multidimensional analysis.

Level hierarchy
Follow the given steps to create a level hierarchy:

1. Inthe attribute view, go to the Semantics section. On the hierarchies part of the
screen, we can create or edit hierarchies. Click on Create (plus sign in the right
corner of the screen), as shown in the following screenshot:



http://www.tcodesearch.com/sap-tables/search?q=exchange+rate
http://scn.sap.com/community/hana-in-memory/blog/2012/04/27/how-to-perform-currency-conversion-insap-hana
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SAP_HANA_COOKBOOK.AT_EMPLOYEES HDB

Scenario @+ Et|| Details
Properties
!l semantios : % AT_EMPLOYEES

]
[ HDB.SAP_HANA_COOKBOOK

S =7 Data Foundation AT_EMPLOYEES

7 ewpLovess

Column
K

Attributes

Type  Nasme Label

Label Column  Hidden

#©0-| @7 & Bi-

Default Client: ~ Dynamic =
[¥] Enable Analytic Privilege

Hierarchies

Name Label

2. Give the name of the hierarchy and select the type as Level Hierarchy from the
drop-down menu, as shown in the following screenshot:

Mode | Advanced

Hierarchy Type:™ | Level Hierarchy

|5 Hierarchy =
Edit Hierarchy
MName™ EMP_HIER
EMP_HIER -
Label:

MNode Styler™ [Level Marme

7

-

Level Elerment Level Type
1  Employeeld REGULAR

Sort Directicn

[Remove |
Ascending l:l
[Meve own

Order By
Employeeld

@

OK ] [ Cancel

3. Include hierarchy fields, that is, the elements for different levels of the hierarchy.
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The parent-child hierarchy

The steps are the same as creating a leveled hierarchy, except that we change the hierarchy
type to Parent-Child Hierarchy and mention which field acts as the parent and which acts as
the child.

IS Hierarchy l (=] ﬁ]
Create new Hierarchy
Mame:™ EMP_HIER_PAREMT_CHILD
EMP_HIER_PARENT_CHILD -

Label:

Hierarchy Type:™ ’Parent Child Hierarchy v]
Mode | Advanced

Child Parent Step Parent Add

i LastName FirstMame
@:‘ [ QK ] ’ Cancel

Nodes in the level hierarchy are assigned a specific place. An organizational structure
with a company code plan is a good example of a level hierarchy.

In a parent-child hierarchy, the same node can be a parent and child of other nodes.
The relationships of parent-child are represented in data values. An employee hierarchy
can be considered a good example of a parent-child hierarchy.
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» Another example of hierarchy creation and a video are available at the

following links:

o http://www.sapanalyticsguru.com/index.php/sap-hana/50-
sap-hana-e-learning-hierarchies-and-calculated-columns-

in-attribute-view

0o http://scn.sap.com/docs/DOC-27466

Creating variables

Variables are used when values are to be determined dynamically. Variables can be created in

analytic and calculation views on any field in the output definition of the view.

Getting ready

In order to create variables, we should have analytic or calculation views on hand.
Having created one of these models, let us start creating variables.

How to do it...

In this recipe, we will see how to create variables in SAP HANA that enable end users to
change values dynamically at the time of executing reports. Follow the given steps:

1. Open an analytic or calculation view and click on the Semantics section.

2. Under Variables/Input Parameters, click on the plus sign in the right corner of the
screen and select Create Variable, as shown in the following screenshot:

= | = QuickLaunch
[

5 1
7 Data Foundation Local | shared

Scenario v =t Details
Properties
semantics AN_SAP_HANA_COOKEOOK
| HDB.SAP_HANA_COOKBOOK
51 28 Logical Join il AN_SAP_HANA_CODKBOOK
o7 Data Faunzsten
T Column

»# SAP_HANA_COOKBOOK.AN_SAP_HANA_COOKBOOK HDB (SYSTEM) 5

a SAP_HANA_COOKBOOK.AN_SAP_HANA_COOKBOOK HDB (SYSTEM)

#|©©-|&|r

Default Client:

Default Schema: | SAP_HANA EPM_ v

Dynamic -

SEP_HANA_EFI_DE) 11| shouws [an -

Type  Name Label

» SalesOrderdd  Sales Order D
QuantityUnit  Quantity Unit
OPltemPos  Sales Order ltem
ItemATPSt..  Item ATP Status
Curency  Currency Code
Noteld PO Note Tedt I
Productld  ProductID
SalesOrderl.. Sales Order Item
DeliveryDate  Scheduled Del...
Quantity Quantity

Aggregation  Variable

COUNT
SUM

Label Column  Hidden

]DDDDDDIDDD

Hierarchies
||| Name Label
‘
Variables/Input Parameters
Name Label

[P CURR_CONY  IP_CURR_CONy | [¢]_ Create Input Parameter

= B8

| 5 5 -

N8

MuttiDimensional Reporting
] Allow Relational Optimization
Enable Analytic Privilege

Seurce

av|e -] x
4 Create Variable
3



http://www.sapanalyticsguru.com/index.php/sap-hana/50-sap-hana-e-learning-hierarchies-and-calculated-columnsin-attribute-view

Advanced Features in SAP HANA

3. Enter information in all the fields and click on OK. The Default Value field is optional.

5 New Variable L Gl &J

Create Variable

Create a variable as an explicit SQL filter directive for view
consurmers to filter the view data, based on attribute column

MName™* V_SALESORDERITEM

Label: V_SALESORDERITEM -
Attribute:™ SalesOrderTtem -
Selection Type: | Single Value vl [ Multiple Entries
Default Value: (]| [C]1s Mandatory

Apply the variable filter to

Attributes Add

SalesOrderTtem

@j [ QK ] [ Cancel

4. After creating a variable, we can see the variable against the field we selected in the
Semantics section, as shown in the following screenshot:

SAP_HANA_COOKBOOK.AN_SAP_HANA_COOKBOOK HDB (SYSTEM) ®|© ©~|E|E | [H

Scenario @4 =t | Details
Properties -
semantics 4 AN_SAP_HANA_COOKBOOK Default Client: Dynamic - [¥] MultiDimensional Reporting

| HDB.SAP_HANA_COOKBOOK

[ Allow Relational Optimization
Default Schema: | SAP_HANA EPM_ +

= [ Enable Analytic Privilege

7 Dats Foundation

= Logical Join ‘AN_S4P_HANA_COOKBOOK

T Column

Hierarchies
=P ! ‘.
= Data Foundation m
SRS | | show:[an_— ] -~ ||| Name Label Source I
Type  Name Label Aggregation  Varizble Label Column  Hidden ~ *
» SolesOrdedd ~ Sales Order ID : O »
QuantityUnit Quantity Unit O | T . 3
OPltemPos Sales Order ltem O " =
ItemATPStatus  Item ATP Status O =| || Variables/input Parameters
Currency Currency Code O a v fv R
Noteld PO Note Te ID O
Productld Product 1D Name Label
SalesOrderitem __Sales Order ltem \_SALESORDERITEM ﬁ ||| [P_CURR.CONV  P_CURR_CONV
DeliveryDate  Scheduled Del.. COUNT [m] 4 V_SALESORDERL... V_SALESORDERITE..
Quantity Quantity SUM O .
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Variables are tied to attributes and they hit the database along with the query in the WHERE
clause. Variables are inherited to the next level if the views holding the variables are used.
For example, if a variable is created in analytic views and these are used in calculation views,
the variables will be available in the calculation view. But these variables cannot be edited in
the calculation view. The variable has to be edited only in the analytic view where it is created.

See also

» Learn more about using SAP HANA variables and parameters in SAP BusinessObjects
Bl4.0 athttp://scn.sap.com/docs/DOC-27676

» Learn more about variables in SAP HANA Studio at http://scn.sap.com/docs/
DOC-26174

Creating input parameters

Input parameters are used to process a calculation based on the input given by the user at
the report execution time. This recipe shows you how to create input parameters.

Getting ready

We create input parameters in an analytic view or a calculation view. Hence to create an input
parameter, the analytic/calculation view should be readily available.



http://scn.sap.com/docs/DOC-26174
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How to do it...

In this recipe, we will see how to create input parameters in an analytic view:

1. Inthe Semantics section of the analytic view, select Create Input Parameter,

as shown in the following screenshot:

Scenario

“dsemantics
|

)5 Logical Join
o Dats Faunsston

=) 4 Data Foundation

7 sAlESORDERITEN

®+ Bt | Details

Properties
AN_SAP_HANA_COOKBOOK Default Client: Dynamic - [¥] MultiDimensional Reporting
s [C] Allow Relational Optimization
Enable Analytic Privilege
AN_SAP_HANA_CODKBOOK
Column Hierarchies

1
Local | Shared
|| show[ar -] i ||| neme Label Source

Type Name Label Aggregation  Variable Label Column =
v SalesOrderd  Sales OrderID

SalesOrderlte...  Sales Orderltem
Productld Product D = |
Neteld PO Note Text ID Variables/Input Parameters
Currengy Currency Code
GrossAmount  Gross Amount  SUM 4
Netdmount  Net Amount UM Name Label

TaxAmount Tax Amount SUM
ItemATPStatus  Ttem ATP Status

<1 i '

2. Now input different parameters such as Name, Parameter Type, and Reference

Column, as shown in the following screenshot:

[f& Mew Input Parameter | =l E

4 Create Variable
[i2)  Create Input Parameter

Create Input Parameter

Create an input parameter to parameterize the view execution such as, to parameterize
currency conversion, calculated celumns or inner filters, Parameter values may alse be

Name:™ IP_PRODUCT_ID

Label: IP_PRODUCT_ID -

Parameter Type: | Column v] [¥]1s Mandatory
Default Value

@ Constant () Expression
Value: [l

Column

View/Table for value help:* [ HANACOOKBOOK""AN_SAP_HANA_COOKBOOK" (Current View) E]

Reference Column:* Productld 57

@j [ QK ] [ Cancel
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We have selected the input parameter as Mandatory. Hence, while the report is executed on
top of this view, a value has to be given mandatorily.

When an input parameter is created and a report is executed on this model, data will be
fetched based on the value we give to the input parameter value.

There are different types of input parameters. The following table explains them:

Type Description

Column Use this when the value of a parameter comes from an attribute or a
table column

Static List Use this when the value of a parameter comes from a user-defined
list of values

Derived From Use this when the value of a parameter comes from a table column
Table based on some filter conditions and you do not need to provide any
input at runtime

Direct Use this to specify an input parameter as currency and date during
the currency conversion

» Data from SAP HANA with input parameters can be consumed in SAP BW by using
Virtual Providers. The related document is available at:

0 http://www.agconsultraining.com/images/download/How%20
to..%20Consume%20HANA%20Models%20with%20Input%20
Parameters%$20in%20BW%20Virtual%20Providers.pdf



http://www.agconsultraining.com/images/download/How%20to..%20Consume%20HANA%20Models%20with%20Input%20Parameters%20in%20BW%20Virtual%20Providers.pdf

Advanced Features in SAP HANA

Creating filters

Filters help to reduce the amount of data to be retrieved from a database. This applies both
within SAP HANA and also between SAP HANA and the reporting tools.

How to do it...

We will be applying filters as follows:

1. Open the analytic or calculation view, and at the data foundation level, select the
field that the filter has to be applied to. Right-click on the field and select Apply Filter,
as shown in the following screenshot:

SAP_HANA_COOKBOOK.AN_SAP HANA_COOKBOOK HDB (SYSTEM)
Scenario i+ =t | Details
B semantics ] SAP_HANA_EPM_DEMO_SALES_ORDER_ITEM ~
= SalesOrderld Sales Order ID
| o SalesOrderltem Sales Order Item
= = Productld Product ID
@ Logical Join = Noteld PO Note Text ID
o " - Currency Currency f—
I . GrossAmount  Gross Am¢ "2 Add Te Output
- NetAmount Met Amou ¥ Apply Filter
T -~ TaxAmount Tax Amou Create Join
4 = ItemATPStatus Item ATP
= @ Data Foundation - OPItemPos Sales Ordg Select All Tables
FF| SAP_HANA_EPM_DEK = Quantity Quantity
= e 1 - QuantityUnit Quantity | -
~ DeliveryDate Scheduleq Deselect All

2. Select Operator and a filter value to be applied, as shown in the following screenshot:

fH SAP_HANA_EPM_DEMO_SALES_ORDER_ITEM ~
- SalesOrderld Sales Order ID
o SalesOrderltem Sales Order Item

= Productld Product ID
- Noteld PO Note Text ID
- Currency Currency Code

| . GrossAmount Gross Amount |

I Apply Filter e

Operator: Equal

Value: GEP

OK | | Cancel |
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3. After applying the filter, we can see a yellow funnel symbol against the field indicating
that the filter has been applied, as shown in the following screenshot:

3] SAP_HANA_EPM_DEMO_SALES_ORDER_ITEM «
' SalesOrderld Sales Order ID
i SalesOrderltem Sales Order Item

« Productld Product ID

. Noteld PO Note Text ID
« Currency Currency Code

« GrossAmount Gross Amount

~ NetAmount Met Amount

« TaxAmount Tax Amount
 ItemATPStatus  [tem ATF Status
- OFltemFos Sales Order Item
« Quantity Quantity

~ QuantityUnit Quantity Unit
' DeliveryDate Scheduled Delivery ...

The type of filter we created on the field in an analytic/calculation view is called a constraint filter
or design-time filter. When such a filter is created on a field, filters will be applied on the data
before querying from the database when the view is called. This improves runtime performance.
When filters are created on tables and there are joins on those tables, filters will be applied first
and then the joins are executed. Data is extracted based on filters; only then are joins executed.
This is more helpful when results have to be restricted or filtered based on a single value of a
field. For example, we can filter data based on a single year or sales organization.

Apart from creating constraint filters, we can also filter default clients while dealing with
client-dependent tables. This can be set in two ways:

» From Navigator Pane, open any information view and change the default client.
The change applies to the particular information view alone.

» From the preferences menu tab of SAP HANA Studio, which makes client default
for all the information views created further on.
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Creating procedures using SQLScript

Procedures are a set of statements that are reusable. We use SQLScript to create
stored procedures. It is required that you know the basics of the SQLScript language
before creating procedures.

Getting ready

To create SQLScript procedures, we should have a basic knowledge of SAP HANA SQLScript.

How to do it...

Open SQL Console for the specific schema where the procedure has to be created or
create the procedure from Quick Launch. A sample procedure is shown in the following
code snippet:

CREATE PROCEDURE SAP HANA COOKBOOK LANGUAGE SQLSCRIPT AS BEGIN
INSERT INTO CUSTOMER INFO values (1,'CUSTOMER1', 1,'INDIA');
INSERT INTO CUSTOMER INFO values (2, 'CUSTOMER2', 1,'INDIA');
END;

In the preceding section, we saw a code snippet that will create a procedure. The syntax to
create a procedure is shown in the following code:

CREATE PROCEDURE <schemas>.<procedure name>

{ ({INn|oUT | INOUT}

param name data type {,...})}

{LANGUAGE <LANG>} {SQL SECURITY <MODE>}

{READS SQL DATA {WITH RESULT VIEW <view name>}} AS
BEGIN

» <schema> and <procedure names: <schemas is the schema name,
and <procedure_name> is the name of the procedure. These are
mandatory fields.

» {IN|OUT|INOUT}: These are the types of parameters passed into the procedure.
These are not mandatory, depends on the parameters that are to be passed to
the procedure. IN is an input parameter, OUT is an output parameter, and INOUT
acts as both an input and output parameter. If there are any parameters passed,
a parameter list has to be included after the type of parameter.
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{LANGUAGE}: This is the language we use to create the procedure; this is a default
field again. By default, SQLScript is the implementation language. As per best
practice, it is recommended to define the language while creating the procedure.

» {SQL SECURITY <MODEs>}: This is a type of privilege. By default, this is DEFINER,
which means a procedure will be created with the privileges of the user who defines
the procedure. There is another mode, INVOKER, which checks the privileges at
runtime. This mode depends on the caller of the procedure.

» {READS SQL DATA}: Thisis used to make a procedure as a read-only procedure.
Defining a procedure as read-only enables it to only call other read-only procedures.
The only consideration to made in this case is that neither DDL nor DML statements
can be used in the body of the procedure.

» {WITH RESULT VIEW <view name>}: The name of the result view can be any
valid SQL identifier; it need not be a static name.

» Learn more about SQLScript procedure templates in SAP HANA at http://
www . saphana.com/community/blogs/blog/2013/08/01/sglscript-
procedure-templates-in-sap-hana

Creating decision tables

Decision tables help users who don't have the required SQL knowledge. This recipe tells
you how to create decision tables.

Getting ready

Decision tables can be created on a procedure, table, or any SAP HANA model
(attribute/analytic/calculation view). Hence, before starting to create decision
tables, we must have a SAP HANA artifact.

To create decision tables, the _SYS REPO user must possess the SELECT, UPDATE,
and EXECUTE authorizations with the GRANT option on the schema, which has the
table/procedure that is used for the creation of a decision table. If a decision table
is created on top of the SAP HANA model, the authorizations discussed should be
present on the schema which holds the tables used in the view creation.
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How to do it...

Select a package in which a decision table has to be created. Right-click on the package and
navigate to New | Decision Table, as shown in the following screenshot. We can also create
decision tables from the Quick Launch menu.

“ ] MNew DI 2 Package...
N
= Find Attribute View... e
& | Refresh g5 | ¥ Analytic View.. Package % Decision Table
b4
E Calculation View... Aftribute View “You uze Decision Table Editor to create a Decision Table
3 i - S o which can be uzed to create Bugsiness Rules.
E : Auto Documentation 2 Analytic Privilege... Analytic View
g Activate =
> 4 Bt £ Procedure.. Calculation View
> f €| [Redeploy I % Decision Table.., b Anaiytic Privilege
4 Edit / g
. { % Delete Delete £ Procedure
i Read More... -C te...
4 . # Decision Table cacore { reate. I
4 Remove Filter »
- _4;=::> Filter Objects...
2 | Paste
> 4 Refactor 3
>t — Setup Data

There are two sections in decision tables. They are Data Foundation and Decision Table.
Add the required table into the Data Foundation section and select the required fields as
attributes, as shown in the following screenshot. In this case, we are taking Productld and
GrossAmount as attributes. Let us consider that for each product ID, a discount has to

be given.

A A w ¥

e =t

SalesCrderld Sales Order ID a [z DT_SAP_HANA_COOKBOOK
SalesOrderltern  Sales Order Itermn 4 [ Vocabulary
;rzil":ﬂd l':g’:]u? l'll?xtID 4 = Attributes
& =2 Productld 5/
Currency Currency Code _
Frresm Bliaes & . - = Calculated Attributes
Methmount NetAml Add as Attribute I = Parameters
TaxAmount Tax fimo Content = Conditions
TtemATPStatus Itern &TH » & Actions
OPltemPos Sales Ord Add Table
Quar‘lt!ty - Quant!ty Create Join
QuantityUnit Quartity _
% DeliveryDate Schedule Find Column
Select All Tables
Select All Joins
Deselect All
Delete A -
100% = 85|« (1] 3

Data Foundation | Decision Table

Propose Tables

Propose Joins

Properties
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Add fields into Conditions and Actions, as shown in the following screenshot. The Conditions
folder holds all the fields that are used for calculation purposes. In this case, Productld will be
the condition and GrossAmount is the action, as when the condition mentioned for the field in
Conditions is satisfied, the action maintained in the Actions folder will be executed. If we go to
the Decision Table section without adding fields into Conditions or Actions, a message will be
shown saying that the decision table must have at least one condition and one action. Hence,
add the fields into Conditions and Actions before navigating to the Decision Table space.

After the fields are added into Conditions and Actions, specify the condition values and the
appropriate action to be performed under the corresponding fields.

Productld GrossAmount Output

. - E A v ¥ H =+

| Open Value Help Dialog | 4 [z DT_SAP_HANA_COOKBOOK
4 = Vecabulary
4 = Attributes

GrossAmount: 54 ESORDERITEM. GrossAmaount
= Calculated Attributes

o Parameters

4 = Conditions
& Productld:5AL ESORDERITEM. Productld
4 L= Actions
y N @ GrossAmount: 54! ESORDERITEM. GrossAmount

Data Foundationl Decision Table |

Similarly add all values into Conditions and Actions based on the requirement and then
activate the decision table. For example, in this example we will enter discounts on two
products, as shown in the following screenshot:

Productld GrossAmount
HT-1000 "GrossAmount” * 0.85
HT-1030 "GrossAmount” * 0,75

On activating the decision table, a database procedure will be created in the SYS BIC
schema, as shown in the following screenshot. This procedure will contain the UPDATE
query, which works on the same table used.

[ parameters | Create Statement
CREATE PROCEDURE "_SYS_BIC"." J/DT_SAP_HANA_COOKBOOK™ LANGUAGE SQLSCRIPT AS COUNT13997167331593748562570846336321332542 INT :=8 ;
BEGIN
UPDATE "CMANKALA"."SALESORDERITEM" SET "GrossAmount"=
(CASE WHEN "ProductId” = 'HT-1@@@' THEN "GrossAmount"*@.85
WHEN "ProductId” = "HT-103@' THEN "GrossAmount”%@.75

ELSE "GrossAmount™
END

'
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When this procedure is executed, the database table will be updated with the logic
we mentioned.

Decision tables are mainly intended for business users as most business users will not
have knowledge of SQL. Hence, they can create decision tables on their own based on their
requirements and test the data. For example, when a user wants to test what happens when
he give discounts on objects, he can just create a decision table with the information and
check the report. As discussed earlier, when a decision table is activated, a new procedure
will be created in the _SYS BIC schema. Executing this procedure will update the data in
the table.

There's more...

A decision table can also be created with a return capability. This enables us to just return
data in the output without storing it in the database. For this, we have to create a new
parameter in the decision table. This parameter is used while assigning values to the
actions. By default, a decision table is of the UPDATE type.

See also

» More information on decision tables is available at the following links:

o http://scn.sap.com/community/developer-center/hana/
blog/2013/01/11/what-can-you-do-with-decision-tables-
in-sap-hana-sp05

0 http://scn.sap.com/community/developer-center/hana/
blog/2013/10/09/decision-table-in-sap-hana--concept

0 http://scn.sap.com/community/developer-center/hana/
blog/2013/10/09/decision-table-on-hana-database-tables
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User Management

In this chapter, we will cover:

» Creating users

» Creating roles

» Assigning roles to users

» Restricting access to data - creating analytic privileges

» Securing logging in to SAP HANA - authentication methods
» Securing logging in to SAP HANA - privileges

Introduction

This chapter deals with the basics of the administration part, but covers important topics in
the view of certification. We will cover how to create users and roles, assign the created roles
to the users, and the creation of analytic privileges. This chapter also covers the types of
privileges and authentication methods available in SAP HANA.

Creating users

User IDs are required to log in to a SAP HANA database. This recipe is all about creating users.
Let us see how to create users in SAP HANA Studio.
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Getting ready

Only database users with the USER ADMIN system privilege are allowed to create another
database user. The name of the user should not be the same as the existing user/role/
schema. For example, a few users such as SYS, SYS BIC, SYSTEM,and SYS REPO are
delivered with SAP HANA.

How to do it...

We can create user IDs in two ways: using the GUI method in SAP HANA Studio or using the
SQL code. This recipe is about creating users by the GUI method.

Let's follow the given steps:

1. Expand the Security folder in the system where a user has to be created.

2. Expand the Users menu, right-click on Users, and click on New User, as shown in
the following screenshot.

3. Upon doing this, a new screen appears. In this screen, give the name of the user to
be created. Authentication can be provided by passwords, the Kerberos mechanism,
or the Security Assertion Markup Language (SAML) mechanism. Here, we will go
with passwords. Give a password and assign roles and privileges accordingly.

4. Click on Execute. This will produce a pop-up message that states User
successfully created.

Y SAP HANA Systems 3¢ =8 {l "HDB - COOKBOOK_USER &7

RN EE%S 7 HDB(SYSTEM) -y
Pl A% HDEB (SYSTEM) HDE
@ Backup i User'COOKBOOK_USER' successfully created | B

+ (= Catalog

» (& Content 4 COOKBOOK_USER
» & Provisioning (Password must have at least eight characters
4 G security 7] Password |ond meet the rules " upper-case”, "lower-case’, "digits") Flsam FIxs09
0 Security Password™
> [ Us |
,@m] it MNewUser Confirm’:
£ Refresh s
Session Client: i Clientvalue is used for filtering in content models
& Find User/Role
2o Filters...
Granted Roles | System Privileges Object Privileges Analytic Privileges Package Privileges Application Privileges
+ X 2~ Details for "PUBLIC’
Role Grantor
[, puBLIC S [ Grantable to other users and reles
I3 puBLIC SYSTEM

190



Chapter 6

A database user is mandatory to log in to the SAP HANA system, because when we add a
new system in SAP HANA Studio, it asks for user credentials. Object visibility (schemas) and
actions (SELECT/INSERT/UPDATE/DELETE) depends on the roles/privileges the user has.
We must consider the following points before creating a user:

» We should know the purpose of the user we are creating; only then can we assign
roles/privileges.

» When a user is created, a schema will be created with the same name. The user
created will have all privileges on that schema.

» Only database users with system privileges, such as USER ADMIN, are allowed to
create another database user. The name of the user should not be the same as the
existing user/role/schema.

» By default, a few users such as SYs, SYS BIC, SYSTEM, and SYS REPO are
delivered with SAP HANA. The name of the user we create should not conflict with
these, and the privileges on these schemas have to be given carefully as these
schemas are system schemas that contain the metadata of all schemas.

» SYSTEM is the power user who will have privileges for all the schemas. This user is
delivered with SAP HANA.

» The PUBLIC role has to be given to all the new users. This is the minimum role
required to access the SAP HANA database.

There's more...

We can also create users using SQL Console. The syntax for the code to create users is
as follows:

CREATE USER <user name> [PASSWORD <passwords>]
[IDENTIFIED EXTERNALLY AS <external identitys>]
[WITH IDENTITY <provider identity>] [<set user parameters>]

After users are created, we can grant roles/privileges accordingly. We can modify users and
change privileges later if need be.

See also

» Avideo that explains the creation of users in SAP HANA is available at
http://www.saphana.com/docs/DOC-2279
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Creating roles

A role is a set of privileges. When the same set of privileges have to be assigned to all users,
we create a role with all the required privileges and then assign this role to the users. We can
assign a role to users or other roles. This recipe covers the creation of roles.

Getting ready

We must possess the ROLE ADMIN system privilege to grant roles to other roles and users.

How to do it...

Roles can be created in two ways: the GUI method or the SQL code, just as we did for user
creation in the previous recipe. This section covers how to create roles using the GUI method.

Let's follow the given steps:

1. Expand the Security folder in the system where a role has to be created.

2. Expand the Roles menu, right-click on Roles, and click on New Role, as shown
in the following screenshot:

3. Inthe next screen, give the name of the role to be created. Assign the required
roles/privileges that this role should hold.

4. Click on Execute. This will produce a pop-up message that states Role
successfully created.

9 SAP HANA Systems 52 = A [ HDB - COOKBOOK_ROLE 52 =8
- BEg v
20 EB% HDB (SYSTEM) 4 o]
4 [ HDB (SYSTEM) HDE
%, Backup i Role'COOKBOOK_ROLE' successfully created =
(= Catalog
(= Content F COOKBOOK_ROLE
(= Provisioning
a [ Security
T Security
5 users Granted Roles| Part of Roles System Privileges Object Privileges Analytic Privileges Package Privileges  Application Privileges
> [ Rolg 4 % 2 v | Details for 'PUBLIC'
1B HoB (vNA [ New Role
Role Grantor

=P & Refresh F5 3L puBLIC SYSTEM Grantable te other users and roles
(& Find User/Role

3o Filters.
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A role is a set of privileges that can be granted to the other role or user. Upon assigning a

role to the user, they will be restricted to objects/data based on the privileges that the role
holds. The default roles that come with the installation of SAP HANA are PUBLIC, MODELING,
CONTENT_ADMIN, MONITORING, and SUPPORT.

There's more...

A role can be created using SQL code. The code syntax for role creation is as follows:

CREATE ROLE <role name>

See also

» Avideo that explains the creation of roles in SAP HANA is available at
http://www.saphana.com/docs/DOC-2280

Assigning roles to users

Roles created can be assigned to users, thus providing authorization to users for
objects/data. In this recipe, we will see how to assign roles to users.

Getting ready

In order to assign roles to users, we should have roles and users created readily.

How to do it...

We will be assigning roles to users as follows:

1. Open the user from the Security folder.

2. From the Granted Roles tab, add a role by searching for the created role. In our
example, the role is COOKBOOK_ROLE, as shown in the following screenshot.
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3. Then activate the user by clicking on Deploy.

} COOKBOOK_USER

Authentication: Password || Kerberos [ samL || %500
Password™ o External 1D
Confirm*:

Session Client: i Client value is used for filtering in content models

Granted Roles | System Privileges  Object Privileges  Analytic Privileges  Package Privileges  Application Privileges

-
x [ sowct v =)
Role Grantor
@_ PUBLIC SYS Type name to find a role -
@' PUBLIC SYSTEM cookbook

Matching items:
[{l cookBOOK ROLE

[ cookBoOK ROLE |

® l oK I l Cancel ]

When a role is assigned to a user, the privileges and other roles that the newly created role
holds are inherited by the user that we assign the role to. Thus, when we use that user ID and
start modeling in SAP HANA Studio, all the privileges come to action and thereby the user gets

all the assigned authorizations that are inherited as a part of the assigned role.

There's more...

The same set of actions as assigning roles to users can be done with the GRANT
SQL statement.

See also

» Check the syntax of the GRANT statement with complete information on privileges

athttp://help.sap.com/hana/html/sgl grant.html
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Restricting access to data - creating

analytic privileges

Analytic privileges are used to restrict data access to users. We create analytic privileges on
top of the SAP HANA model. We select the attributes and also the set of values that these
privileges have to be applied to. Finally, we assign analytic privileges to users. This recipe
explains how to create analytic privileges.

Getting ready

Analytic privileges are created on top of the SAP HANA model, that is, the attribute/analytic/
calculation view. Hence, to start creating analytic privileges, we should have SAP HANA
models ready in hand.

How to do it...

To start creating analytic privileges, follow the given steps:

1. From the Navigator Pane, right-click on the package (in which the analytic privilege
has to be created) from the Content folder and go to New | Analytic Privilege,
as shown in the following screenshot:

‘ 1 Mew r| £ Package.
:-\x Find Attribute View...
&Y | Refresh F5 i Analytic View...
5| Caleulation View...
| )
. Auto Docurmentation |_.__. T
. : 4| [% Procedure...
- e % Decision Table...
' Edit — /
. M Delete Delete
' ::' Rermowve Filter r
{3 Filter Objects...
- Paste
- Refactor 3 |
— |
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2. Give a name and description and click on Next, as shown in the following screenshot:

[E Mew Analytic Privilege | = & |

Analytic Privilege

This wizard creates an analytic privilege in the specified package.

Mame:™ AP_PRODUCT_ID

[3

Description: AP PRODUCT_ID

Package:™ sap_hana_cookbook Browse...

@ Create New

) Copy From Browse...
@:l < Back MNext = [ Einish J [ Cancel ]

3. Browse and select the model on which we want to create the analytic privilege.
In this case, we will create it on the analytic view. Add the view, as shown in the
following screenshot:

[fE New Analytic Privilege uﬂlﬁ

Select Information Models

Select the required information models to define the analytic privilege.

Select Information Models

4 = Analytic Views (1) a4 [= Content
# AN_SAP_HAMNA_COOKBOOK 4 1 sap_hana_cookbook
Add 4 = Analytic Views (1)

# AN_SAP_HAMA_COOQOKBOOK
Remove

@j MNext = [ Finizh ] [ Cancel
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4. Inthe next screen, select Add under Associated Attributes Restrictions. Select a
field for which the data access has to be restricted. Here, we select Productlid,
as shown in the following screenshot:

Associated Attributes Restrictions
Select attributes to assign analytic privileges.

Medel Name Attributes Description Count
:
I Select Object =

Select attributes to define filters
4 g AMN_SAP_HANA_COOKBOOK
SalesOrderld
SalesOrderltem

| Productld |

Restrictions for the selected attribute Moteld
Currency
ItemATP5tatus Add
Type Operator OPltemPos | )
) ) Remove
QuantityUnit

S,
o
-

Cancel
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5. Now, from the Assign Restrictions section, click on Add. Select Type and Operator.
To assign a value, click on the help dialog so that all the values in that column will be
displayed, as shown in the following screenshot. Select a value and click on OK.

Associated Attributes Restrictions
Select attributes to assign analytic privileges.

Medel Name Attributes
# AN_SAP_HANA_COOKBOOK .. Productld

Assign Restrictions
Aszign the restrictions for Productld

Type Operator

| & Value Help Dialog

SN

HT-1001
HT-1002
HT-1003
HT-1007
HT-1010
HT-1011
HT-1020
HT-1021
HT-1022
HT-1023
HT-1030
HT-102

»

lam, |

Value: HT-1000

Remove

I oK ] [ Cancel l

| ada ||

Value

I Fixed Equal

L]

Remaove

6. Now activate the analytic privilege. With this step, we have created the

analytic privilege.

7.  We should assign this to the user. From the Security folder, select a user
that this analytic privilege has to be assigned to. In this case, we assign it to
COOKBOOK_USER. Go to the Analytic Privileges tab and click on Add. For this
example, search for the analytic privilege, AP_PRODUCT_ID and click on OK,
as shown in the following screenshot. Activate the user.

{} COOKBOOK_USER

Authentication: Password Kerberos

Password®: *

Confirm™

Session Client: i Client value is used for filtering in content models

Granted Roles System Privileges Object Privileges | Analytic Privileges| Package Privileges Application Privileges

Analytic Privilege Grantor

(£ Select Analytic Privilege (5 S
Select Analytic Privilege -
AP_PRODUCT_ID
Matching items:

7 cookbook /AP_PRODUCT_ID
% cookbook /AP_PRODUCT ID
N
©
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When a user executes a report and the control comes to SAP HANA, it checks for the
authorizations and privileges that the user has. In the case of analytic privileges, after we
assign it to a user, they will be restricted to view only the data of those particular values.
Analytical privileges helps to restrict row-level access to the data.

For example, in the following screenshot, the user will have access to the entire set of
data before the analytic privilege is assigned. We can see that there are 71 distinct values
for Productld.

11 Analysis Distinct values| | Raw Data
7 Available objects 111 71 distinct values for Productld
LE - @4 S -
: Value Count Distribution
4 String -
SalesOrderld HT-1000 1,920 [ 24%
HT-1001 1,920 | 24%
| Productld | HT-1002 1,360 | 17%
Noteld HT-1003 1,360 i 17%
Currency HT-1007 1,088 | 14%
TemATPStatus HT-1010 1,088 | 14%
OPltemPos HT-1011 816 10%
QuantityUnit HT-1020 816 1.0%
4[] Numeric HT-1021 816 10%
GrossAmount HT-1022 816 1.0%
NetAmount HT-1023 816 10%
TaxAmount « | HT-1030 1,904 | 24%
Quantity HT-1031 2,176 [ 27%
DeliveryDate HT-1032 2176 i 27%
HT-1035 1,632 | 20%
— HT-1036 1,632 | 20%
Statistics for [Productld] HT-1037 1,088 | 14%
Data Type String HT-1040 1,632 i 20%
U Native datatype  NVARCHAR | | HT-1041 1,632 | 20%
7 Java type String HT-1042 1,632 | 20%
%7 Column display size 10 HT-1050 816 1.0 %
FZ Column precision 10 HT-1051 a6 10%
7 Column scale 0 HT-1052 816 10 %
1 Row Count &0,000 HT-1055 816 10%
HT-1056 816 10%
LT amen = [ 4 nonr 1
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After the analytic privilege is assigned, the data for only Productld HT-100 is available to the
user, as shown in the following screenshot:

1l Analysis |I| Distinet values| | Raw Data

Available objects 11 1 distinct values for Productld

E - @4 2t

: Walue Count Dhstribution
4 String

SalesOrderld HT-1000 1,920 1000 %

SalesCrderftern
Productld
Q

Analytic privileges cannot be modified. We can activate them only once.
i If it has to be modified, we have to delete it and create it again.

See also

» Videos demonstrating how to create analytic privileges and other examples are
available at:
o http://www.saphana.com/docs/DOC-2292
o http://scn.sap.com/docs/DOC-41261

o http://scn.sap.com/community/hana-in-memory/
blog/2012/05/30/user-management-analytic-privileges

Securing logging in to SAP HANA -

authentication methods

Each database user is authenticated before logging in to a system. For this process, we have
several authentication methods: username/password, Kerberos, SAML, and X509.

How to do it...

An authentication method can be enabled while creating/modifying the user. Let us see how
to achieve this:

1. If we are creating a new user and we want to apply an authentication method in
the same screen where we give the password, there are authentication methods
available. Select one of them.
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2. [If authentication has to be applied for an existing user, open the Security folder
from the Navigator Pane, expand the Users menu, and open the user that has to be
modified. Select an authentication method and click on the green arrow button on
the top right-hand side of the screen (Deploy).

The following screenshot shows the screen where we can select the authentication method:

i COOKBOOK_USER
Authentication: Password [ Kerberas ] samL 7] %503
Password™ o

Confirm™

The most commonly used authentication method is username/password. For each user,
a password is created. Thus, before logging in to a SAP HANA database, the user must
provide the password.

The Kerberos authentication provider can be used to authenticate SAP HANA users to access
data directly from SQLDBC and JDBC database clients in the same network. We can also
access SAP HANA from frontend applications such as SAP BO using Kerberos delegation.
The drawback with Kerberos authentication is that the HTTP access is not supported by

SAP HANA XS.

SAML stands for Security Assertion Markup Language. We can use SAML for authentication
purposes. Users can access SAP HANA using the SAML bearer assertion from the ODBC/JDBC
database clients. For users accessing through HTTP, SAP HANA acts as a service provider.

Users can be authenticated by client certificates signed by the Certification Authority (CA) to
provide HTTP access to SAP HANA by means of SAP HANA XS. These certificates are stored
in the SAP HANA XS trust store. To implement X509 client certificates, we must configure
support for SSL in advance, and the user mentioned in the certificate must exist in the
database too.

» SAP HANA One Security Guide, which explains security concepts is available at
http://help.sap.com/hana one/SAP HANA One Security Guide en.pdf
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We need certain authorizations to work on SAP HANA models. In order to get the required
authorizations, there are privileges. This recipe covers the available privileges.

Getting ready

When we access the SAP HANA database, privileges to data have to be maintained.
Privileges can be maintained at different levels.

How to do it...

There are four types of privileges in order to authorize the data in the system: SQL privilege,
system privilege, package privilege, and analytic privilege.

Follow the given steps to authorize the data in the system:

1. Open the user that the privileges on objects are to be given to.

2. Go to the corresponding user in the user maintenance screen and add the
required privilege.

3. As an example, we will assign all privileges on the SAP_HANA_EPM_DEMO schema
to our COOKBOOK_USER, as shown in the following screenshot:

i COOKBOOK_USER

Authentication:  [| Password Kerberos SAML X509
'}
Password™

Confirm™

Session Client: i Client value is used for filtering in content models

Granted Roles System Privileges | Object Privileges | Analytic Privileges Package Privileges  Application Privileges

g ¥ 2 T Privileges for "SAP_HANA_EPM_DEMO"
SQL Object Grantor
-I2 SAP_HANA_EPM_DEMO _SYS_REPO Grantable to others
| CREATE ANY Yes @ No
V| ALTER Yes @ No
V| DROP Yes @ No
V]| EXECUTE No
W] SELECT Mo
W] INSERT Yes @ No
V| UPDATE Yes @ No
V| DELETE Yes @ No
V|INDEX Yes @ No
| TRIGGER \ No
| DEBUG No
/| REFERENCES Yes @ No

Similarly, we can assign different privileges to the user, thereby providing access to the data.
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SQL privileges are used to restrict access to the database objects and the dependent
objects. We can assign SQL privileges on any object to users and roles.

System privileges are used for administrative tasks; these privileges can be assigned to
users and roles.

Package privileges are used to restrict access to repository objects such as packages.
Packages contain information views (attribute/analytic/calculation) and analytic privileges.
In order to have access to the package and work on it, respective package privileges have
to be assigned to the users.

Analytic privileges are used to implement row-level security to the data. These are applied
at the processing time of the user query. We have to create analytic privileges in advance
to assign them to users or roles.
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Introduction to
SAP HANA

In this appendix, we will cover:

» Explaining traditional databases and bottlenecks
» Introducing technology and hardware innovations
» Looking into versions and technical requirements
» Describing why to go with SAP HANA

» Looking into SAP HANA features

» Comparing BWA and SAP HANA

Introduction

This appendix explains the features of SAP HANA, compares them with other traditional
databases, and explains the bottlenecks currently faced by users. We will go through the
groundbreaking technology innovations that have led to the innovation of the SAP HANA
database and see how the database supports analyzing real-time data even in huge chunks.
We will also see why the SAP HANA database is a good choice when other databases with
similar features are available.

HANA stands for High-Performance Analytic Appliance. SAP HANA is a combination of
hardware and software, and is therefore an appliance. SAP HANA supports column- and
row-level storage. We can store and perform analytics on a huge amount of real-time,
non-aggregated transactional data. Hence, HANA acts as both a database and a
warehousing tool, which helps in making decisions at the right time.



Introduction to SAP HANA

Explaining traditional databases and

bottlenecks

Traditional databases are arranged by fields, records, and files. A field is defined as a single
piece of information; a record is one complete set of fields; and a file is a collection of records.
This recipe explains traditional databases and the bottlenecks in using them.

Let us look at the features of traditional databases in this section.

Traditional databases

The traditional databases available today support only the storage of data. The data may be
coming in from a variety of data sources, that is, data may be in an unstructured format or from
data marts, operational datastores, data warehouses, and so on. Every year, a massive amount
of data is being created, and for an organization, it is always critical to make decisions based
on this big chunk of data. There are a few challenges, such as cost, latency, architecture,

and complexity, in accessing these databases for analyzing Big Bata in real time. These result in
inadequate access to complete data, and there will be a lag in gathering data and analyzing it.

Let us consider the following simple example to get an idea of the amount of data created on
the Internet every minute:
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Source: http://mashable.com/2012/06/22/data-created-every-minute/

With the evolution of e-commerce, it is very necessary for organizations to remain competitive.
To achieve this, the data of the clients who visit a company's website has to be captured and
analyzed. This analysis helps the company draw two major findings:

» Customer behavior can be analyzed by analyzing customers' usage patterns.
This helps companies understand the types of customers visiting their websites.

» Customer satisfaction can be increased by catering to their requirements. These can
be easily found out by analyzing the usage pattern of their company website.
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When the preceding points are considered, it is a huge business advantage, and effective ways
of advertising can be determined. We can achieve this huge advantage using clickstreams;
organizations have already understood the importance of clickstreams and are in the process
of building Business Intelligence based on this clickstream data, which helps monitor the data,
analyze it, and make decisions. There are several techniques to achieve better results in data
recording and analyzing. One of the techniques is usage of data mining, column-oriented DBMS,
and integrated OLAP systems, in combination with clickstreams.

It is a very well-known fact that data never sleeps; creation of data is continuous and will
increase with population growth. Analyzing data in huge amounts in real time is only a dream
when working with traditional databases.

There's more...

Having looked at the features of traditional databases, now let us see the bottlenecks in
using them.

Bottlenecks

As mentioned in the beginning of the section, there are a few challenges in traditional
databases, such as latency, the cost involved, and complexity in accessing databases.

Latency

Databases store data in secondary storage devices. When applications are built on
databases to analyze the data, disk I/0 operation is the main problem in data throughput.
The CPU waits for the data to be loaded from the disk to a CPU cache, which leads to very
high latency. There were many changes made to existing systems to minimize disk

access, which in turn have minimized the number of pages loaded to the main memory
when processing a query. The following diagram shows the evolution of memory bandwidth
and CPU clock speed over the years:
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With the advent of multicore CPUs and the declining cost of memory, computer architecture
has changed in the recent past by hosting an entire database in the RAM.

In the current scenario, multicore CPUs (multiple CPUs on one chip or in one package) have
become standard, which enables fast communication between processor cores. With the advent
of these changes in the technology, main memory is not a limited resource now. There are
servers that can have a system memory of up to 2 TB. This helps us to store an entire database
in the RAM itself. The processors used in these servers have up to 64 cores and, in the near
future, they are expected to get 128 cores. When the number of cores increases, CPUs can
process huge amounts of data simultaneously. When this happens, a performance bottleneck

is considered to have occurred between the CPU cache and main memory, and not for disk

1/0 operations.

Cost

In mainframes, transactional data and applications are stored on the same system. This is
due to the fact that applications, operating systems, and the underlying databases share

the same hardware resources. This means that we can't process transactions and reports
concurrently. The problem here is cost. If we want to scale, we need another mainframe,
which includes high cost. The cost of memory has come down drastically. This has brought on
a revolution in increasing the size of memory. The following graph shows the fall of memory
price over the years:
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From the preceding graph, it is very clear that the cost of memory has come down

tremendously and is predicted to go down further in the near future.

Architecture

Present day applications running on traditional databases follow a 3-tier architecture. This is
because databases are not capable of doing any calculations that involve complex logic or
huge amounts of data; they are only capable of storing the data. There is a need for one more
layer between the database and presentation layers—the application layer—to take care of all
the calculations, based on which business logics from the base fields are implemented,

as shown in the following diagram:

Presentation Layer
The user interface of the application.
The main function is to show something the user can
understand and reply to user action.

\

v

Application Layer

This layer processes the business logic of the application
(calculations, logical decisions, data processing, and soon

/

N

Database Layer
Information is stored. This information is passed back to the
business logic on query.

Let us look at each layer in detail:

» Presentation Layer: This is the top-most layer and allows users to manipulate data
so that they can input it for querying. This data input from users is passed on to
the database layer through the application layer and the results are passed back
to the application layer to implement business logics. The presentation layer can
be anything—the web browser, SAP GUI, SAP BEx, SAP Business Objects, and so on.

These tools will be installed on individual client machines.

» Application Layer: This layer is also called the business layer. All the business logic
will be executed in this layer. It controls the application's functionality by performing
detailed processing. This can be installed on one machine or distributed across more

than one system.
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» Database Layer: This layer receives data from the business layer and performs the
required operation from the database. It contains database servers that store the data.
Data is stored independently of application layers or business logics. The database
layer remains as an internal interface and is not exposed to the end users. The
application layer has to access the data in the database only through this layer.

See also

» The basics of RDBMS concepts is available at http://www.srnr.arizona.edu/
rnr/rnr4l17/rdbms .pdf

Introducing technology and hardware

innovations

Today's technology requires trade-off. In the present-day scenario, five factors are considered in
analyzing data—the depth of data, its broadness, whether or not it is in real time, the simplicity
of the data, and the retrieval speed of data. This section explains these factors and the
innovations that came on the hardware side.

Let us walk through different concepts that are very important in analyzing data.

Depth of data

Depth of data includes the granularity of data. This factor mainly depends on how deep we
are diving into analyzing the data. For example, when a global head queries the data, it will
hit on the entire set of data. Let us say a regional manager of a particular country is querying
the data; in this case, only a set of data will be hit. The analysis made is the same, but the
amount of data being queried differs. Once the query is obtained, there will be situations
where data has to be sliced and diced. Let us consider that the query run by the global/
regional head is on a single year's data. Now, we can also start drilling down the report up

to a single day. This involves huge amounts of data. The queries run may be simple or more
interactive with the user.

Broadness

The data we are dealing with need not necessarily be of the same data types. So, in a very
simple way, we can categorize this as big data. The data may comprise text, pictures, video,
and so on. When a query hits on such a huge amount and variety of data, it becomes difficult
to combine the bits set to give only a small set of data.
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Real time

The analysis should be running in real time rather than post-mortem. Decisions taken based
on real-time data will be more productive compared to the post-mortem analysis. To achieve
this, data has to be continuously replicated into SAP HANA in real time so that queries are run
over it.

Simplicity

The data has to be prepared before presenting it to the user. There will be scenarios where
we may need to build pre-aggregates and also tune the data. The simpler the data is,

the faster it can be accessed. When we go on increasing the complexity, it takes more time
to retrieve the results.

Retrieval speed

The data should be retrieved very quickly. When we are interacting with the data, results
should be displayed on-the-fly without any latency. When we aim at a very low retrieval time
for the data, all the preceding factors should be at a minimum.

With present-day technologies available, we can have optimal results in terms of a single
factor only; that is, we can only go in-depth on large varieties of data. In doing this, we cannot
expect results to be fast, and the same results cannot be run on real-time data or a complex
set of data. To get the results very quickly, the data set has to be very simple.

Deep Deep

Broadness Retrieval Speed
OR

Retrieval Speed Broadness

Simple Real-Time Simple Real-Time

To overcome all these problems and obtain the best results, we need an innovative,
groundbreaking technology.
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There has been dramatic improvement in hardware economics and technological innovations.
This has made it possible for SAP to deliver SAP HANA. Hence, SAP HANA enables real-time
analysis of data, with very high performance levels as all the data resides completely within
in-memory business applications. SAP HANA is a hybrid in-memory database that supports
data storage with two different techniques—row or column.

A\ N
HW Technology Innovations SAP SW Technology Innovations
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Multicore CPUs

In the initial development stages of technology, the core area in processors started decreasing,
increasing the cache. This was the trend during the period between Pentium-l and Pentium-IV,
but not after that. Instead, the number of cores in a single processor was increased and
multicore processors evolved. We can compare a core of a processor to the brain of a human
being. We use our brain to do all the activities in our day-to-day lives. The same brain takes care
of all the activities. When we are doing one activity, we cannot do another with the same level
of concentration. Similarly, when a processor is busy performing one operation, it cannot take
up another. Imagine how it would be if we were to have multiple brains. We could allocate each
brain for separate activities. This is exactly what happens in a multicore processor.
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Each core can take up a separate operation, thereby increasing the capabilities of a computer.
This is a revolutionary change in the field of processors. Moore's law states that the number
of transistors on integrated circuits doubles approximately every two years. Based on this law,
it has been predicted that if the current trend continues to 2020, the number of transistors
will reach 32 billion.
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Source: http://en.wikipedia.org/wiki/File:Transistor Count and
Moore%27s_Law_- 2011.svg
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Since the beginning of the year 2000, there has been a drastic change in the processing
power and speed of processors. Modern systems that are in use today have an architecture
that can support up to eight separate CPUs, each being able to contain 12 separate cores.
This change in processing power should be used to get the best throughput for both analytical
and transactional applications. It is very important for enterprise applications that their work
be reduced and they be developed in such a way that parallelization is always achieved.
Parallelization has to be achieved at different levels, including the application being run on
an application server until the query execution in the database system. Multithreading helps
process multiple queries at a time so that the applications don't halt when there are more
queries to be processed. Each CPU core will take care of a single process. Hence, when we
have more core CPUs, the system response time is optimal as multicore CPUs process any
number of queries effectively.

Parallel processing

Multicore CPUs also help achieve higher CPU execution speeds. With multicore CPUs,
calling parallel algorithms in databases is possible; therefore, all the available computing
resources can be utilized. As SAP HANA supports column-based storage, it is easy to
execute operations in parallel using multiple processor cores. This is possible as data will
be partitioned column-wise. Hence, queries can be run in parallel on different columns.
When queries hit multiple columns, different processor cores work on different columns so
that final results are aggregated. In the case where a query hits only a single column, it is
split into several sections, each of which will be handled by a different processor core.

Data compression

We store all data in the main memory. Hence, it is of high priority that data be compressed and
stored for the efficient utilization of memory; if not, it leads to very high costs. With columnar
storage, high compression rates are possible; typically, a compression rate of 10 times the
original can be achieved compared to that in row storage systems, because when we sort the
values in a column, several contiguous values will be placed adjacent to each other. In this
scenario, compression techniques such as cluster coding, run-length encoding, and dictionary
coding are used.

» A paper on cache-conscious data-structures is available at http://research.
microsoft.com/en-us/um/people/trishulc/papers/ccds.pdf
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Looking into versions and technical

requirements

In this section, we will be looking into the two main flavors in SAP HANA—Enterprise HANA and
SAP NetWeaver BW powered by SAP HANA. We will also discuss the technical differences and
requirements for both the versions.

In this section, let us understand how enterprise HANA and SAP NetWeaver BW powered by
HANA operate.

Enterprise HANA

Enterprise HANA is also known as Standalone HANA. We know that HANA is fundamentally

a database which can enable a number of solutions. In this version of the product, though,

SAP HANA acts more like an appliance solution; we have to look at the entire set of components
all at once. We need to look at the hardware, the SAP HANA database, the specific software
components that we'll be required to implement, the modeling studio, the Bl tools, and the
administration of SAP HANA.

Although the standalone SAP HANA version is called an "appliance" solution, keep in mind
that this is not one fully contained plug and play solution. SAP HANA is not plug and play in
any scenario and certainly not in the standalone version. When we purchase Standalone
SAP HANA, we get the following tools:

» SAP In-Memory Computing Studio
» SAP Host Agent 7.2

» SAPCAR7.10

» Sybase Replication Server 15

» SAP HANA Load Controller 1.00

» SAP Landscape Transformation

We can't just implement this set of technology because we still need hardware, a Bl tool

or the intention to access data via Microsoft Excel, and a data integration tool. There is no
requirement that the source systems (the systems where the data comes from) for our SAP
HANA databases be SAP environments, but the implications of our choice of source system
will determine which data loading tool we can work with and our options for those tools.
Next, we'll discuss both the technical and skill requirements for a company implementing
the standalone version of SAP HANA. We'll conclude the section with a high-level overview
of what a project plan should involve.
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Technical requirements

The components we require for the standalone version of SAP HANA will be the same as those
that SAP HANA for BW would require; but with this version, we have to build everything from
scratch. The architecture in this case looks like that shown in the following diagram:

| MOBI |
SAP Crystal Web
Reports Intelligence Dashboards

BusinessObjects Common
Semantic Layer

T T

SAP NetWeaver| k—>!
BW

| |
T T

T Web SAP Crystal
Replication/ETL
- . | Explorer Dashboard Intelligence Reports

(I S

BusinessObjects Common Semantic Layer

BWA ’

SAP Business Suite

The architecture in the preceding diagram basically enables us to create new reporting and
analytical solutions for our transaction data. However, it also allows us to take an additional
data set from those transaction systems that are timelier, more detailed, and have more
volume, and bring them into the SAP HANA database.

MOBI is the mobile version of the SAP BO reporting tools. A few

reporting tools such as Webl and Crystal Reports can be accessed
’ from mobile devices as well.
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SAP NetWeaver BW powered by SAP HANA

BW on HANA is the first significant step toward achieving SAP's goal of being a major player

in the database space and having its transaction systems running on a SAP HANA database

in short order. Running SAP HANA for SAP NetWeaver BW allows us to leverage what SAP has
dubbed as the Massive Parallel Processing (MPP) capabilities of SAP HANA to query and report
against the massive BW cubes and get results in subseconds. SAP HANA is much faster than
the regular relational databases such as Oracle or Microsoft SQL Server. This helps in better
performance of the data warehouse, and therefore the reports will run much faster. This version
of SAP HANA is really the starting point from where SAP is progressing toward its long-term goals
of using SAP HANA as the underlying database for existing solutions. By including SAP HANA

in our SAP NetWeaver BW environment, we are actually removing the Oracle or DB2 database
that we've been using all these years. In this scenario, we don't have to design everything from
scratch as we do with the standalone version of SAP HANA. Instead, we simply replace our
existing database with SAP HANA.

Technical requirements
The following diagram shows the architecture for SAP NetWeaver BW powered by SAP HANA:

| MOBI |
SAP Crystal Web Dashboards
Reports Intelligence

N

BusinessObjects Common |,
Semantic Layer

/|\

SAP NetWeaver|
BW

SAP Business Suite| |Non-SAP
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We don't see much difference between SAP HANA for SAP NetWeaver BW and Enterprise HANA.
In this scenario, we see that SAP HANA is now directly attached to SAP NetWeaver BW. This tells
us that SAP HANA is a database, not a separate instance. It is not required to build new ETL
layers or design a data model from scratch. We can use our existing BW models and structures.
Those are all good things, but there's one big catch—there are version requirements for this
level of SAP HANA. Because we are using SAP HANA as a database for our SAP NetWeaver BW
system, this BW system must be of a certain version and level. The SAP BusinessObjects Bl
system must also be of a certain version and level. At the time of writing this book, we must

be on SAP NetWeaver BW 7.3 (Unicode) with SAP BusinessObjects 4.0 (if we are using the SAP
BusinessObjects toolset). The first thing we need to determine when assessing how quickly,
easily, and at what cost we can implement SAP HANA for BW, is whether we need a system
upgrade first. The next thing we need to look at is our hardware for our existing SAP NetWeaver
BW system. It must be compatible with our new SAP HANA database. As with the standalone
version of SAP HANA, we'll need hardware that can handle the needs and power of the SAP
HANA database.

There's more...

There are more things to know, which are discussed in this section.

Server

SAP HANA runs on the SUSE Linux Enterprise Server (SLES). These are big rack-mount
systems that take up to eight CPUs and 80 cores to work. We can also basically stack these
on top of each other for our scale-out options. We can purchase this software on the Internet
from the big vendors, but we may also be able to negotiate a deal with our regular hardware
partner. There are showcase systems that are of 100 TB.

RAM

A lot of RAM is required and should be matched to the CPUs. 20 cores allow 256 GB RAM,
resulting in a maximum of 1 TB of RAM for current CPUs.

Log storage

The trick to the quick recovery of a SAP HANA system that goes down—for example, due to
power loss—is the ability to quickly restore the data via the logs.

Data storage

The requirement for data storage is four times that of RAM. On all of the certified single-node
configurations, there is cheap SAS direct storage. We need this so we can power down the
appliance and perform actions such as backups. For multinode configurations, some form of
shared storage is required—either SAN or a local storage replicated using IBM's GPFS (General
Parallel File System) type of solution.
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So, when we're looking at the hardware side of implementation costs and planning, we need
to determine whether or not our existing hardware will meet the preceding requirements.
We'll also have to make sure our hardware is compatible with the server versions that SAP
HANA requires, which means we might have to look at a new series of hardware. If that is the
case, the good news is that we'll need much less hardware than our current solution requires
because of the compression ratios. Our hardware vendor can help us decide how much of our
existing hardware can be leveraged for this new solution. We'll also need to plan for racking
and stacking the box, just like with the standalone version of SAP HANA. On average, this will
take a couple of days when we factor in the knowledge transfer to our existing support team.

After we have established SAP HANA as our database, we'll likely want to change a few
things about our SAP NetWeaver BW system. We should first get rid of all of the aggregates
on our cubes. Why would we do this when aggregates have been a necessary evil all along?
Aggregates on a traditional, non-SAP HANA BW system are about precalculating certain
results so that we do not have to spend time on it during query and report processing to
compile and calculate those results. Aggregates deal with bad performance, or at least slow
performance, particularly when our BW cubes and data sets start to get very large. After

we convert our SAP NetWeaver BW to a SAP HANA database, we'll no longer need those
aggregates to precalculate and make accommodations for system performance. As far as
SAP HANA is concerned, aggregates are completely unnecessary overhead and add no value
whatsoever. Getting rid of aggregates will also improve our data loading because we won't
have to roll everything up to aggregates anymore!

Finally, we may wonder what we need to do with our BW cubes after we implement SAP HANA.
We don't have to do much, but we do need to convert our BW cubes to SAP HANA cubes.

This simple process allows the cubes to be stretched across the SAP HANA database in the
new columnar format, which also reduces some of the overall size of the cubes themselves.

» SAP HANA Versions - Service Packs
» SAP HANA Editions

Describing why you should use SAP HANA

This section explains why should we use SAP HANA even though there are many databases
on the market.
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Getting ready

SAP HANA is a real-time applications platform that provides a multipurpose, in-memory
appliance. Decision makers in the organization can gain instant insight into business
operations. As all the data available can be analyzed, they can react to the business
conditions rapidly to make decisions. The following are the advantages of SAP HANA:

» Real Time: One can access the most granular information from both SAP and

non-SAP sources within moments of it changing.

» Applications: SAP HANA is the future for the entire SAP portfolio of products and
solutions, unlocking new insights, predicting issues before they occur, and allowing

you to plan for scenarios at the speed of thought.

» Platform: SAP HANA is fundamentally different from anything else on the market.
The SAP HANA platform will power current products, such as Business Warehouse,
and new trends, such as mobility, for which fast analysis and advanced computation

is required.

Now it's time to look at the differences between traditional and SAP HANA databases.

Traditional versus in-memory

The following table distinguishes between the approaches of traditional and SAP HANA

databases toward different scenarios:

Data duplication through aggregates,
caching, and compression.

Information latency ETL leads to batch loading and the
delayed availability of information.
Additional delay in latency by rolling
up aggregates and caching.

Key features for Traditional approach Next generation approach
comparison
Volume of data Row store, compression (disk-based).  Column store and compression

(in-memory-based) addressed
by keeping all data in-memory.

No data duplication using
non-materialized views
(no aggregates).
Addressed by

replication server

Non-materialized views
(no aggregates required).
Quick performance on all
the data (not relying on
in-memory caches).
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Key features for Traditional approach Next generation approach
comparison

Computation speeds  Addressed by row store and caching Addressed by column storage
the data to memory. and the full in-memory
dataset. The calculation
happens in-memory, that is,
in the database tier instead of
the application tier.

Flexibility and Disk-based solutions provide limited HANA allows us to change

robustness flexibility (changing data models our data model anytime as
or re-aligning hierarchies requires changes occur in-memory
changes to aggregates, caches, and is not limited by disk
and so on). persistence first.

Data governance Duplicate versions of data in a Provides a single version of

layered, scalable architecture involve  the truth.
costly reconciliation activities.

Application platform Only for analytical use cases Targets applications that
(not transactional). combine both OLAP and OLTP.

Let us also see how data marts exist in Business Intelligence today. We initially store the data in
a staging area. Then, we store the same data redundantly in different layers. Data in each layer
differs by the way it is stored such as operational datastores, after applying business logics,
and aggregated data. In this case, data has to hop through multiple layers. So, it takes a lot of
time to reach end users for decision-making. The data is useless when it is not available in time
for decision-making.

222



Appendix A

g Y
Calculation Engine
=
g Y
Query Results
S J
Query
4 N\
Aggregates
A J
g Y
Latency Indexes
Slow ; \’
Painful
Expensive Data Warehouse
N J
ETL
g Y
Operational Data Store
& J
Copy

Let's go through a detailed analysis of this scenario. Several layers exist between operational
datastores and the application layers, in which reports are executed by the users. Based on
these reports, decisions are made to run the business. All the middle-level layers, such as
warehouses, data marts, cubes, and universes, are involved only in data copying and
management processes. Data has to hop through all these layers to reach reports.

There are exponential changes in terms of memory, but not in terms of disk access. Disc access
speed is almost the same as it was in the past as there are aerodynamic limits—disks would fly
off the spindle at very high speeds.

Hence, data storage in the main memory helped reduce the cost of disk access. But the
cost involved in storage memory is too high. With time, the cost of memory came down,
making memory cheaper than in the past. So, databases are designed in such a way that
all the data resides in the main memory.
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Why choose SAP HANA only to reduce the costs involved with all the layers? As an in-memory
database that supports the real-time processing of data, data is aggregated and processed
in the memory itself, thereby getting the results at an amazing speed. Results can be shown
on-the-fly so that middle-level management related to IT can be replaced for fulfilling the new
requests from users.

Add ACID-compliant, row-based, in-
] memory

Single source of data
- ...................  Faster, better Bl, and actionable

Data

[Business Intelligence

i : Faster, better applications
L) .

M
—

New application opportunities

See also

» The ACID properties in DBMS are explained well in this presentation available at
http://www.google.co.in/url?sa=t&rct=j&g=&esrc=s&frm=1&source=w
eb&cd=1&ved=0CCgQFjAA&uUrl=http%$3A%2F%2Fieor.berkeley.edu%2F~gol
dberg%2Fcourses%2FF04%2F215%2F215-Database-Recovery.ppt&ei=5_60
UgPUJIMvIrAfumoCADg&USg=AFQ]jCNGDh-fEkdc2B9jNGSCgK4 sX - ZEVMw

» Information on data marts in Business Intelligence is available at http: //www.
yellowfinbi.com/YFForum-Whats-a-Data-Mart-?thread=92098

Looking into SAP HANA features

This section explains the features of SAP HANA that make it so special when compared with
other in-memory and traditional databases.
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Getting ready

For every organization, information is required and acts as an asset to make decisions and
run the business. Having the assets doesn't matter, but capitalizing on them remains of
high priority. However, delivering this capability to everyone in the organization is impossible.
The in-memory computing feature of SAP HANA is a disruptive force that offers speed and
swiftness to power analytics at an exceptional performance level while remaining cost
effective. To summarize, SAP HANA, built on Intel(R) Xeon(R) Processor 7500 Series,
delivers the following features:

» Speed and agility: The business commanding for quick change is to create new
demands for business and technology. All the data has to be made available to the
business users; making sure that no delay occurs on the part of the enterprise data
warehouse is critical.

» Performance and cost: Advances in hardware and software technologies have
improved performance dramatically, without making a huge difference to the
maintenance cost. This helps make new computing models.

How to do it...

Different scenarios faced by organizations and how SAP HANA features help organizations find
a solution while making tough decisions are discussed here.

Alignment of business and IT

Business requirements are very dynamic and highly critical, and there is a need to ensure
continuity. Business users and business analysts need to be empowered by having the
flexibility to define their views on the information and the application, based on their look and
feel, aesthetics, and requirements. The Information Technology Department should strive

for business continuity, low redundancy, and the optimal reuse of the systems, information,
resources, and infrastructure available.

More efficient data processing

The move to the SAP in-memory computing engine is a paradigm shift to an innovative
foundation that can truly fulfill the promise of real-time analytics and business in the
present and future.

Business analytic applications powered by technology

Technology has empowered business analytic applications, industry-specific solutions,
and functional areas of businesses. Customers need the technological capabilities and
empowerment of powerful technology to harness the full potential of data with ease,
not only to enable but also to transform various aspects of the business.
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The SAP in-memory computing engine, part of SAP HANA, delivers the following capabilities:

» Aunified database with native support for row and columnar datastores, providing the
RDBMS properties, such as atomicity, consistency, isolation, and durability (ACID)

» Aninterface that supports both SQL and Multidimensional Expressions (MDX)
» A combined information modeling design environment

» Views related to business information are stored in the data repository

» Data integration capabilities for accessing both SAP and non-SAP data sources

» An integrated LCM—lifecycle management capabilities for transporting and version
management capabilities

The capabilities that are mentioned in the preceding list enable the SAP in-memory computing
engine to support and process massive amounts of data from heterogeneous data sources

in the enterprise; apply complex calculations that are necessary for decision makers to
explore and analyze vast amounts of data; and derive actionable insights and information

with faster response times, greater flexibility, and much less dependency on the IT team for
decision-making.

Powerful analytic appliance - real-time insight

Business users and stakeholders of organizations can instantly analyze, explore, and access
all of their transactional and analytical data in real time from virtually any data source.
The data might be operational, analytical, tactical, or strategic in nature, however the
in-memory technology allows users to access the previously mentioned types of data in

a single snapshot.

External data can be easily integrated or added to analytical models of SAP HANA without going
through any cumbersome processes to integrate data from sources of the entire organization.

To outline some general distinctive features and design guidelines and show the key
differentiators with respect to common, relational, SQL-based database management
systems, the features described in this section represent the cornerstones of the
philosophy behind the SAP HANA database.
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A multi-engine query processing environment

In order to cope with the requirements of managing enterprise data with different
characteristics in different ways, the SAP HANA database comprises a multi-engine query
processing environment. In order to support the core features of enterprise applications,
the SAP HANA database provides SQL-based access to relationally structured data with

full transactional support. Since more and more applications require the enrichment and
enhancement of classically structured data with semi-structured, unstructured, or text data,
the SAP HANA database provides a text search engine in addition to its classical relational
query engine.

The HANA database engine supports the joining of semistructured data to relations in
the classical model, in addition to supporting direct entity extraction procedures on semi
structured data. Finally, a graph engine, which is a GUI, natively provides the capability
to run graph algorithms on networks of data entities to support business applications,
such as supply chain optimization, production planning, and social network analyses.

Representation of application-specific business objects

In contrast to classical relational databases, the SAP HANA database is able to provide a
deep understanding of the business objects used in the application layer. The SAP HANA
database makes it possible to register the semantic models inside the database engine
to push down more application semantics into the data management layer. In addition to
registering semantically richer data structures (for example, OLAP cubes with measures
and dimensions), SAP HANA also provides access to specific business logics implemented
directly, deep inside the database engine. The SAP HANA Business Function Library
summarizes those application procedures.

Development of current hardware innovations

Modern data management systems must consider current developments with respect to
large amounts of available main memory, the number of cores per node, cluster
configurations, and SSD/flash storage characteristics in order to efficiently leverage modern
hardware resources and guarantee good query performance at affordable prices. The SAP
HANA database is built from the ground up to execute in parallel and main-memory-centric
environments. In particular, providing scalable parallelism is the overall design criteria for
both the system and application levels.

Direct access to ERP

SAP HANA provides direct connectivity and access to transactional and operational data
without disrupting the performance of SAP ERP. Organizations that require business continuity
can easily synchronize into memory the key transactional tables that reside in SAP HANA in
real time, making these tables easily accessible for business analysis.
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Direct access to other (non-SAP) systems

SAP HANA can integrate and access any standard data source applicable. In scenarios where
organizations require operational or transactional data from non-SAP systems or would like
to expand on existing analytic models, any source of data can be used as the foundation for
analytics in SAP HANA. Using the SAP BusinessObjects Data Services component, data can
be loaded from non-SAP systems into SAP HANA. SAP Data Services is a strategic ETL tool in
SAP for heterogeneous sources, data from different sources can be transformed, cleaned,
and integrated. This enables us to load data into SAP HANA from different sources. SAP HANA
provides an easy-to-use, rich graphical interface, enabling modeling experience to further
increase the flexibility in use for business users. Using the semantically enriched information
modeling layer of SAP HANA, information views can be created that transform the raw data
into relevant and insightful analytical information which helps business users to consume
data using SAP BusinessObjects reports, explorer views, and dashboards on the Web or
handheld devices (iPad, Android devices, Blackberry, and so on).

There's more...

Apart from those that we have seen, let's see another feature of SAP HANA.

Leveraging Bl capabilities

SAP HANA provides standard interfaces and connectivity to applications, operational systems,
and business applications in the current IT landscape. This means that SAP HANA will not
disrupt existing landscapes and complements them by connecting to their data sources,
leveraging the current investments such as Bl clients. The business intelligence and analytical
capabilities of SAP BusinessObjects can leverage SAP HANA's in-memory feature as there
exists SQL and MDX direct connectivity, and the views created in SAP HANA can be consumed
in the SAP BusinessObjects reporting and analytical tools in an easy manner, giving business
users a complete, wide range of capabilities for analytics and deriving insightful information.
SAP HANA provides different possibilities for users, whether they prefer to use Excel or other
tools and applications, via standard interfaces such as MDX or SQL.

Comparing BWA and SAP HANA

In this section, we will be covering the evolution of SAP HANA and its innovation process.
SAP was one of the early pioneers in using in-memory technology as it has been highly
consistent in improving the performance for gaining high data compression and achieving
real-time analytics.
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Evolution of SAP BWA and SAP HANA

TREX and SAP Enterprise Search were some of the first products to innovate and use the
concepts of in-memory and column-based storage. Based on the strength of these products,
SAP developed SAP NetWeaver BW Accelerator, which is an in-memory product mainly for
performance optimization.

With SAP NetWeaver BW Accelerator established in the customer's IT enterprise landscape
and market, SAP has consistently expanded its vision to continuously innovate to utilize this
in-memory technology to benefit its customers. The vision was to respond to the business
requirements for enterprises in combining OLTP and OLAP by removing the requirements of
pre-aggregated, precalculated queries/indexes and other related features resulting in data
latency and days or weeks in getting the business reports.

SAP's focus on business intelligence has led to the decision to combine the business
intelligence functions from SAP BusinessObjects (after SAP's acquisition of Business
Objects at the end of the year 2007) with the in-memory analytical engine of SAP NetWeaver
BW Accelerator, creating an accelerated business intelligence solution called SAP
BusinessObjects Explorer. With a focus on technology-agnostic solutions and heterogeneity,
SAP then improvised SAP BusinessObjects Explorer by including data integration capabilities
in SAP NetWeaver BW.

The innovative in-memory computing engine of SAP HANA is the next generation analytics
technology. It complements today's SAP NetWeaver BW Accelerator with enhancements
and additional functions, including the replication and acceleration of transactional data
for real-time analytics. Customers can use SAP HANA as not only the technology, but also
the platform for delivering accelerated analytical solutions. SAP HANA, currently strategic
in-memory real-time analytics, is a solution offered by SAP.

Now let us compare BWA and SAP HANA.

Comparison

BWA was specifically designed to accelerate BW queries by reducing the data acquisition
time by storing copies of the InfoCube data in-memory. The purpose of SAP BWA is to
improve the query performance of SAP NetWeaver BW. The SAP BW 7.0 release and later
versions supports SAP BWA. In simple terms, SAP BWA is optimized for SAP BW primarily
for performance improvisation.
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SAP HANA is an in-memory appliance and platform for delivering high-performance analytics
and applications and also real-time analytical solutions. SAP HANA is a full-featured
in-memory database, and the data can be loaded into SAP HANA from SAP and non-SAP data
sources and be consumed using SAP BusinessObjects frontend tools. SAP HANA also acts as
an in-memory database that powers SAP NetWeaver BW 7.3 and later versions; SAP HANA can
be used as accelerators also in implementing Sidecar scenarios and SOH—Business Suite on
SAP HANA (CRM on HANA, SRM on HANA, and ERP on HANA). In this way, it is optimized and
designed to dramatically improve the overall performance of SAP BW.

» Learn more about BIA Engine at http://wiki.sdn.sap.com/wiki/display/
BI/BIA+Engine
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Architecture

The beauty of SAP HANA lies in its architecture. The way it is built makes it unique and very
special compared to other databases. This appendix explains the architecture of SAP HANA,
the different components, and their importance.

In this appendix, we will cover:

» Understanding the SAP HANA architecture
» Explaining IMCE and its components

» Storing data - row storage

» Storing data - column storage

» Understanding the persistence layer

» Understanding backup and recovery

Understanding the SAP HANA architecture

Enterprise application requirements have become more demanding—complex reports with
high computation on huge volumes of transaction data and also business data of other
formats (both structured and semi-structured). Data is being written or updated, and also
read from the database in parallel. Thus, integration of both transactional and analytical data
into single database is required. SAP HANA has evolved from here. Columnar storage exploits
modern hardware and technology (multiple CPU cores, large main memory, and caches) to
achieve the requirements of enterprise applications. Apart from this, it should also support
procedural logic where certain tasks cannot be completed with simple SQL.
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The SAP HANA database consists of several services (servers). The index server is the most
important component of all the servers. Other servers are name server, preprocessor server,
statistics server, and XS Engine:

>
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Index server: This server holds the actual data and engines for processing the data.
When SQL or MDX is fired against the SAP HANA system in the case of authenticated
sessions and transactions, an index server takes care of these commands and
processes them.

Name server: This server holds complete information about the system landscape.
Name server is responsible for the topology of the SAP HANA system. In a distributed
system, SAP HANA instances will be running on multiple hosts. In this kind of setup,
the name server knows where the components are running and how data is spread
on different servers.

Preprocessor server: This server comes into the picture during text data analysis.
Index server utilizes the capabilities of preprocessor server in text data analysis

and searching. This helps to extract the information on which text search capabilities
are based.

Statistics server: This server helps to collect the data for the system monitor

and helps you know the health of the SAP HANA system. The statistics server

is responsible for collecting the data related to status, resource allocation/
consumption, and performance of the SAP HANA system. Monitoring the status of
various alert monitors requires the data collected by statistics server. This server
also provides a history of measurement data for further analysis.

XS Engine: The XS Engine allows external applications and application developers to
access the SAP HANA system via the XS Engine clients, for example, a web browser
accesses SAP HANA apps built by application developers via HTTP. Application
developers build applications by using the XS Engine, and the users access the app
via HTTP by using a web browser. The persistent model in the SAP HANA database is
converted into a consumption model for clients to access it via HTTP. This allows

an organization to host system services that are a part of the SAP HANA database
(for example, Search service, a built-in web server that provides access to static
content in the repository).




Appendix B

The following diagram shows the architecture of SAP HANA:
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‘ SAP HANA STUDIO REPOSITORY ‘

‘SOFTWARE UPDATE MANAGER FOR SAP HANA‘

| SHARED PERSISTENCY FOR FAIL-OVER AND RECOVERY

Let us continue learning about the different components:

» SAP Host Agent: According to the new approach from SAP, the SAP Host Agent
should be installed on all machines that are related to the SAP landscape. It is
used by Adaptive Computing Controller (ACC) to manage the system and
Software Update Manager (SUM) for automatic updates.

» LM-structure: LM-structure for SAP HANA contains the information about current
installation details. This information will be used by SUM during automatic updates.

» SAP Solution Manager diagnostic agent: This agent provides all the data to SAP
Solution Manager (SAP SOLMAN) to monitor the SAP HANA system. After the SAP
SOLMAN is integrated with the SAP HANA system, this agent provides information
about the database at a glance, which includes the database state and general
information about the system, such as alerts, CPU, or memory and disk usage.

» SAP HANA Studio repository: This helps the end users to update the SAP HANA
studio to higher versions. The SAP HANA Studio repository is the code that does
this process.

» Software Update Manager for SAP HANA: This helps in automatic updates of SAP
HANA from the SAP Marketplace and patching the SAP host agent. It also allows
distribution of the Studio repository to the end users.
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For more information, refer to the following links:

» http://help.sap.com/hana/SAP HANA Installation Guide en.pdf

» SAP Note 1793303 at https://websmp230.sap-ag.de/
sap (bD11biZjPTAwWMQ==) /bc/bsp/sno/ui_entry/entry.htm?param=6
9765F6D6F64653D3030312669765F7361706E6F7465735F6E756D626572
3D3030303137393333303326

» SAP HANA Central note at https://websmp230.sap-ag.de/
sap (bD11biZjPTAwWMQ==) /bc/bsp/sno/ui_entry/entry.htm?param=6
9765F6D6F64653D3030312669765F7361706E6F7465735F6E756D626572
3D3030303135313439363726

Explaining IMCE and its components

The SAP in-memory computing (IMCE) engine (formerly Business Analytic Engine (BAE)) is the
core engine for SAP's next generation high-performance, in-memory solutions. This is because it
leverages technologies such as in-memory computing, columnar databases, massively parallel
processing (MPP), and data compression to allow organizations to instantly explore and analyze
large volumes of transactional and analytical data from across the enterprise in real time.

In-memory computing allows the processing of massive quantities of real-time data in the
main memory of the server, providing immediate results from analyses and transactions.
The SAP in-memory computing database delivers the following capabilities:

» In-memory computing functionality with native support for row and columnar
datastores providing full ACID (atomicity, consistency, isolation, and durability)
transactional capabilities

» Integrated lifecycle management capabilities and data integration capabilities to
access SAP and non-SAP data sources

» SAP IMCE Studio that includes tools for data modeling, data and life cycle
management, and data security

In-Memory Computing Engine

Calculation and

In-Memory Computing Planning Engine

Data Management Service
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The SAP IMCE that resides at the heart of SAP HANA is an integrated database and
calculation layer that allows the processing of massive quantities of real-time data in the
main memory to provide immediate results from analysis and transactions. Like any standard
database, the SAP IMCE not only supports industry standards such as SQL and MDX, but
also incorporates a high-performance calculation engine that embeds procedural language
support directly into the database kernel. This approach is designed to remove the need to
read data from the database, process it, and then write data back to the database, that is,
process the data near the database and return the results.

The IMCE is an in-memory, column-oriented database technology. It is a powerful calculation
engine at the heart of SAP HANA. As data resides in the Random Access Memory (RAM),
highly accelerated performance can be achieved compared to systems that read data from
disks. The heart lies within the IMCE, which allows us to create and perform calculations

on data. SAP IMCE Studio includes tools for data modeling activities, data and life cycle
management, and also tools that are related to data security. The following diagram

shows the complete architecture of SAP HANA, including IMCE and how it is connected

to different components:
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The following diagram shows the components of IMCE alone:
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Further reading

SAP HANA database has the following two engines:

» Column-based store: This engine stores the huge amounts of relational data in
column-optimized tables, which are aggregated and used in analytical operations.

» Row-based store: This engine stores the relational data in rows, similar to the
storage mechanism of traditional database systems. The row store is more optimized
for write operations and has a lower compression rate. Also, the query performance
is lower when compared to the column-based store.

The engine that is used to store data can be selected on a per-table basis at the time of
creating a table. Tables in the row-based store are loaded at start up time. In the case
of column-based stores, tables can be either loaded at start up or on demand, that is,
during normal operation of the SAP HANA database.

Both engines share a common persistence layer, which provides data persistency that is
consistent across both engines. Like a traditional database, we have page management and
logging in SAP HANA. The changes made to the in-memory database pages are persisted
through savepoints. These savepoints are written to those data volumes on the persistent
storage for which the storage medium is hard drives. All transactions committed in the SAP
HANA database are stored/saved/referenced by the logger of the persistency layer in a log
entry written to the log volumes on the persistent storage. To get high 1/0 performance and
low latency, log volumes use the flash technology storage.
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The relational engines can be accessed through a variety of interfaces. The SAP HANA database
supports SQL (JDBC/ODBC), MDX (ODBO), and BICS (SQLDBC). The calculation engine performs
all the calculations in the database. No data moves into the application layer until calculations
are completed. It also contains the business functions library that is called by applications to
perform calculations based on the business rules and logic. The SAP HANA-specific SQL script
language is an extension of SQL that can be used to push down data-intensive application logic
into the SAP HANA database for specific requirements.

Session management

This component creates and manages sessions and connections for the database clients.
When a session is created, a set of parameters are maintained in the backend by the system.
These parameters include auto-commit settings and the current transaction isolation level.
After establishing a session, database clients communicate with the SAP HANA database
using SQL statements. SAP HANA database treats all the statements as transactions while
processing them. Each new session created will be assigned to a new transaction.

Transaction manager

The transaction manager is the component that coordinates database transactions, takes
care of controlling transaction isolation, and keeps track of running and closed transactions.
The transaction manager informs the involved storage engines about the running or closed
transactions, so that they can execute necessary actions when a transaction is committed or
rolled back. The transaction manager cooperates with the persistence layer to achieve atomic
and durable transactions.

Atomicity is one of the ACID transaction properties. In an atomic transaction, when a series of
database operations are present, either all occur or nothing occurs. A guarantee of atomicity
prevents updates to the database occurring only partially, which can cause greater problems
than rejecting the whole series outright.

Durability guarantees the transactions that have committed will survive permanently.
For example, if a flight booking software reports that a seat has successfully been booked,
then the seat will remain booked even if the system crashes.

The client requests are analyzed and executed by a set of components summarized as
request processing and execution control. The client requests are analyzed by a request
parser, and then it is dispatched to the responsible component. The transaction control
statements are forwarded to the transaction manager. The data definition statements are
sent to the metadata manager. The object invocations are dispatched to the object store.
The data manipulation statements are sent to the optimizer, which creates an optimized
execution plan that is given to the execution layer.
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The SAP HANA database also has built-in support for domain-specific models (such as for
financial planning domain) and it offers scripting capabilities that allow application-specific
calculations to run inside the database. It has its own scripting language named SQLScript
that is designed to enable optimizations and parallelization. This SQLScript is based on
side-effect free functions that operate on tables by using SQL queries for set processing.

The SAP HANA database also contains a component called the planning engine that allows
financial planning applications to execute basic planning operations in the database layer.
For example, while applying filters/transformations, a new version of a dataset will be
created as a copy of an existing one. An example of planning operation is the disaggregation
operation. In this operation, the target values from higher to lower aggregation levels are
distributed based on a distribution function.

Metadata manager

Metadata manager helps to access metadata. SAP HANA database's metadata consists

of a variety of objects, such as definitions of tables, views and indexes, SQLScript function
definitions, and object store metadata. All these types of metadata are stored in one common
catalog for all the SAP HANA database stores. Metadata is stored in tables in the row store.
The SAP HANA features such as transaction support and multi-version concurrency control
(MVCC) are also used for metadata management. Central metadata is shared across

the servers in the case of a distributed database systems. The background mechanism

of metadata storage and sharing is hidden from the components that use the metadata
manager.

As row-based tables and columnar tables can be combined in one SQL statement, both

the row and column engines must be able to consume the intermediate results. The main
difference between the two engines is the way they process data: the row store operators
process data in a row-at-a-time fashion, whereas column store operations (such as scan
and aggregate) require the entire column to be available in contiguous memory locations.
To exchange intermediate results created by each other, the row store provides results to
the column store. The result materializes as complete rows in the memory, while the column
store can expose results using the iterators interface needed by the row store.

Persistence layer

The persistence layer is responsible for durability and atomicity of transactions. The persistent
layer ensures that the database is restored to the most recent committed state after a restart,
and makes sure that transactions are either completely executed or completely rolled back.

To achieve this in an efficient way, the persistence layer uses a combination of write-ahead
logs, shadow paging, and savepoints. Moreover, the persistence layer also offers interfaces for
writing and reading data. It also contains SAP HANA's logger that manages the transaction log.
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Authorization manager

The authorization manager is invoked by other SAP HANA database components to check the
required privileges for users to execute the requested operations. Privileges to other users

or roles can be granted. A privilege grants the right to perform a specified operation (such as
create, update, select, and execute data manipulation languages) on a specified object such
as a table, view, and SQLScript function. Analytic privileges represent filters or hierarchy,

and they drill down limitations for analytic queries. Analytic privileges such as granting access
to values with a certain combination of dimension attributes are supported in SAP HANA.
Users are authenticated either by the SAP HANA database itself (log in with username and
password), or authentication can be delegated to external authentication providers third-party
such as an LDAP directory.

For more information, you can refer to the SAP HANA at the following links:

» http://searchbusinessanalytics.techtarget.com/definition/in-
memory-analytics

» http://www.sap.com/india/pc/tech/in-memory-computing-hana.html

» http://scn.sap.com/people/vitaliy.rudnytskiy/blog/2011/03/22/
time-to-update-your-sap-hana-vocabulary

In-Memory Computing

http://scn.sap.com/people/vitaliy.rudnytskiy/blog/2011/03/22/time-to-
update-your-sap-hana-vocabulary

Storing data - row storage

As seen in the architectural diagram of SAP HANA IMCE, there are two relational engines in
the heart of the IMCE. These relational engines are in-memory, meaning that their primary
data persistence is based in RAM. The row store stores the data in rows, and in this respect,
it behaves like a traditional database—except that the data always resides in RAM. The row
store engine is highly optimized for write operations and is interfaced from the calculation/
execution layer. All the operations on the row tables will be processed by this row engine.
When a query is fired on to the SAP HANA database, the optimizer decides in which engine
the query has to be executed. For example, there may be some functions that OLAP engine
doesn't support, but the row engine does. In that case, the optimizer sends all the data to the
row engine and gets the task done. This may be more expensive as the column data has to be
converted to row data before it is processed by row engine. One such example is non equi
join. Non equi joins will be executed by the row engine only as this is not supported by the
column engine.
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Architecture

Now, let us see the internal architecture of the SAP HANA row store engine in the
following diagram:
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The main functions of the different components are explained as follows:

>

Transactional Version Memory: This memory sections holds the temporary version
of data. All the recent versions of changed records are maintained in this section.
This data is required by MVCC. For concurrency control, SAP HANA implements the
classic MVCC principle to provide concurrent access to the database. Data reading
and writing will happen in parallel from database. When the data is being written
and some users are reading the same data, there are fair chances that the data is
inconsistent. To avoid this, techniques such as locking and MVCC are implemented.

Locking is an effective way of handling concurrency problem, but takes lot of time.
However, MVCC is very effective in handling the latest versions of data. When a query
hits the database, the data at that instant of time is displayed. The changes made
will not be reflected in the results until the transaction is committed to the database.

When there is a new set of data to be updated, MVCC will not update the old data set.
Instead, it marks the old data as outdated and writes a new set of data elsewhere.

In this process, there will be many versions of data stored—only one being the

latest. Hence, a considerable amount of memory is required to maintain these data
versions. MVCC in combination with a time-travel mechanism allows temporal queries
inside the relational engine.

Segments: Segments contain the actual data in the form of pages. All the data in the
row-store tables are stored in segments, in the form of pages. The concept of linked
list is used in storing the memory pages. Linked list is one of the fundamental data
structures. The SAP HANA database uses the same concept. The row store tables

are linked lists of memory pages. Pages are grouped in segments. The typical size of
each page is 16 KB.

Page Manager: Page Manager is responsible for memory allocation. It also keeps
track of the used pages and the free pages available.

Version Memory Consolidation: As discussed earlier, different versions of the data
are stored in the transactional version memory and MVCC takes care of the data
consistency. When a transaction is committed, it has to be stored in a database table,
a row table in this case. Version Memory Consolidation takes care of this activity.
The recent versions of the changed records are moved from the transaction version
memory to the persistent segment on commit-ID basis. After moving the recent
version to the persistent segment, all the temporary data and the different versions
created by MVCC have to be cleared from the transaction version memory for
effective utilization of memory. This activity is also taken care of by Version Memory
Consolidation. Hence, Version Memory Consolidation can be considered as garbage
collector for MVCC.

Persistence Layer: Persistence Layer is used for writing purposes. It is called in log
write operations and checkpoints. All the database logs are maintained by the log
replay/undo agent. After the data has been reloaded into the data area of database,
it will replay the log from the log backups and the log area. The database will be back
online only after these actions are completed.
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The redo log information is located in the log backup and in the log area of the database.
The recovery process takes care of checking log positions in the data backup after the data
area has been restored. In order to replay the logs, the log position must be available either
in the log backups or the log area. Also, the system should find the offset on the log. If the
backup being used for recovery is not the latest one, we must ensure that the offset needed
for the backups is available in the log backups or the log area. Unless the required offset is
present, log replay cannot be performed.

During recovery, if the system cannot find the log offset in the log area, we see an error
message log and data must be compatible. In this error situation, we must use the clear log
option during to get the system online again. Any logs in the log area are ignored during the
log replay phase. Even if the replay of the log area is not performed, the system ends up in a
consistent data state. The data area holds all the undo log information, and it is reloaded into
the area during recovery. The replication server won't have a restart point if the log replay has
not taken place. When this situation occurs, it is essential to refer to the replication server
documentation for information on how to solve this problem.

If we perform a recovery without implicit log replay, the log area is formatted. The log
backups are replayed, but not the logs in the log area. In this situation, the . ini files can be
recovered. On the other hand, their recovery is not important. If the . ini files are recovered,
parameter changes made after the backup will not be recovered; therefore they are lost.

When we use the clear log option, the following actions will be performed:
» The data changes made after the back up will be lost; as the log entries get cleared
from the system, there is no more information available to perform redo
» The transactions that are not yet committed in the backup area will be rolled
back (undo)

Only when the log replay of the log area cannot take place, the clear log option has to be used
as an exception.

The following are examples of situations where the log replay may not be possible:

» When the log area is corrupted and the log information is no longer available
» Alog backup is missing, which links the latest available log backup to the log area
» While performing a disaster recovery if the log available in the log backups and the
log in the log area are not compatible
Let us complete our learning about all the components of the row store engine:

» Write Operations: When there are any write operations, they mainly go to the
Transaction Version Memory. Here, all the versions are maintained by MVCC and
finally written to Persisted Segment. The Insert operation also writes the data to
Persisted Segment.
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» Persisted Segment: Persisted Segment contains data that is used in ongoing active
transactions and data that has been committed before any active transaction was
started.

» Index: Each row-store table has a primary index. ROW ID is a number that specifies
the memory segment and page for each record. Primary index maps Primary Key of
the table to ROW ID. ROW ID contains the segment address and the offset. To locate
a record, combination of segment address and segment offset is used. The formula
becomes Segment Address + Segment Offset. The memory page for a table record
can be obtained. A structure called ROW ID contains the segment and the page for
the record. The page can then be searched for the records based on Primary Key.
As mentioned earlier, ROW ID is a part of the primary index of the table.

Indices are never persistent. They are always stored in the memory only. When tables are
loaded into the memory on system start up, indices for all the row tables are filled. They are
never stored permanently.

We can create secondary indices if required. It is better to go with row storage in the
following situations:

» Itis recommended when the tables contain a low volume of data
» Itis used when the application request has to access the entire row
» Itis used when the data has to be processed record by record

For more information, refer to the following link:

http://scn.sap.com/community/developer-center/hana/blog/2012/08/16/
in-a-relationship-with-hana--part-3

Storing data - column storage

Having learned about the row store engine of SAP HANA, now let us learn about the column
store engine. Data will be stored in RAM, similar to the row store engine. The concept of column
storage has emerged from Text Retrieval and Extraction (TREX). This technology was further
developed into a full relational column-based datastore. Compression works well with columns
and can speed up operations on columns up to a factor of 10. Column storage is optimized for
high performance of a read operation. There are two types of indices for column store table

for each column: a main storage and a delta storage. For write operations, the delta storage

is optimized. The main storage is optimized in terms of the read performance and memory
consumption. Performance issues when loading directly to compressed columns can be
addressed by the delta tables.
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Architecture

The architecture of a column store is shown in the following diagram:

Q¥

| OLAP Optimizer |

R Column Store R
g() Execution Planc D

N

| SQL Processor ‘ Calc Engine ‘
Query R Write R
(Search) ¥ Request | 4
’ Column Store Optimizer | Column
store

Column Store Executor

Q¥

Row Level
Blocks

Layer

Standard Operators Optimized for
Operators OLAP
y y A : . | R)
| Write Operations | O— )
s Transaction
Manager
R .
Consistent
4 . v View Filter
el Delta
Storage A Delta
M Storage
erge N R
Operation Consistent View -
e Manager
] (
¥/
Load/unload Transaction
A/_\
— | ¥ Agent Per Transactions
Change Information
Write main and delta Load L p R Write
log virtual files L (|) table <|) W N ? Delta Log ?
- I I I
- R
el i o) | Persistence Interface )

) ) W)
( Virtual Main Files ) C Virtual Delta Logs > <Redo and Undo Logs>




Appendix B

The components of the column engine are explained as follows:

>

Optimizer and Executor: Optimizer gets the logical execution plan from SQL Parser
or Calc engine as input, and generates the optimized physical execution plan based
on the database statistics. The best plan for accessing row or column stores will

be determined by the database optimizer. Executor basically executes the physical
execution plan to access the row and column stores, and also processes all the
intermediate results.

Main Storage: Data is highly compressed and stored in the main storage.
Being compressed and stored in column storage, data is read very fast.

Delta Storage: Delta storage is designed for fast writing operation. When there is an
update operation to be performed, a new entry is added into the delta storage.

Delta Merge: Write operations are only performed on the delta storage. The database
is transferred to the main storage in order to transform the data into a format

that is optimized in terms of memory consumption and read performance. This is
accomplished by a process called delta merge. The following section is intended to
give a better understanding of how this happens and when.

The delta merge process

The following diagram describes the different states of a merge process, which objects are
involved, and how they are accessed.

/

A\ (F A

Write Merge Operations Write Write
Operations ge op Operations Operations
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| Read Operatlons Read Operations | Read Operations |

/\

The following operations are performed for the merge process:

>

Before the merge operation: All the write operations go to the storage Deltal,
and the read operations read from the storages Mainl and Deltal.
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» During the merge operation: When the merge operation is in progress, all the
changes go into the second delta storage Delta2. The read operations continue
from the original main storage (Main1) and from both the delta storage (Deltal and
Delta2). The uncommitted changes from Deltal are copied to Delta2. The committed
entries in Deltal and content of Mainl are merged into the new main storage,
that is, Main2.

» After the merge operation: Mainl and Deltal storages are deleted after the merge
operation is complete.

Consistent view manager and transaction manager

The consistent view manager creates a consistent view throughout data for the moment in
time when the query hits the system. Isolation of concurrent transactions is enforced by a
central transaction manager, maintaining information about all write transactions and the
consistent view manager deciding on visibility of records per table. A so-called transaction
token is generated by the transaction manager for each transaction, encoding which
transactions are open, and is committed at the point in time when the transaction has
started. The transaction token holds all the information needed to construct the consistent
view for a transaction or a statement. It is passed as additional context information to all the
operations and engines that are involved in the execution of a statement.

It is better to go with column storage under the following situations:

» Recommended when the tables contain huge volumes of data
» Used when lot of aggregations need to be done on the tables
» Used when the tables have huge number of columns

» Used when the table has to be searched based on the values of few columns
The main advantages with column storage are

» Number of cache cycles will be reduced and this will help to retrieve the data at a
faster rate

» Supports parallel processing
For more information, refer the following links:

» http://scn.sap.com/people/neha.singla/blog/2012/02/20/column-
store-in-sap-hana

» http://scn.sap.com/community/developer-center/hana/
blog/2013/05/21/a-brief-comparison-of-sap-ig-and-hana-column-
store-databases
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Understanding the persistence layer

SAP HANA's persistence layer manages logging of all the transactions in order to provide
standard backup and restore functions. Both the row stores and column stores interact with
the persistence layer. It offers regular savepoints, and also logging of all database transaction
since the last savepoint.

The persistence layer is responsible for the durability and atomicity of transactions.

The persistence layer manages both data and log volumes on the disk, and also provides
interfaces to read and write data that is leveraged by all the storage engines. This layer

is built based on the persistency layer of MaxDB, SAP's traditional relational database.

The persistency layer guarantees that the database is restored to the most recent committed
state after a restart, and these transactions are either completely executed or completely
rolled back. To accomplish this efficiently, it uses a blend of write-ahead logs, shadow paging,
and savepoints.

To enable scalability in terms of data volumes and the number of application requests,
the SAP HANA database supports scale-up and scale-out. Keeping data in the main memory
brings up the question of what will happen in the case of a loss of power.

In database technology, atomicity, consistency, isolation, and durability (ACID) are a set of
requirements that guarantees that the database transactions are processed reliably:

» Atransaction has to be atomic. This means the transaction should be either executed
completely or fail completely. The database state should be unchanged, and the
entire transaction has to fail if a part of it fails.

» Consistency of a database must be unspoiled by the transactions that it performs.
» Isolation ensures that all transactions are independent.

» Durability means that there is no change in the state of a transaction, that is,
a transaction will remain committed after it has been committed.

While the first three requirements are not affected by the in-memory database concepts,
durability is the lone requirement that cannot be met by storing data in the main memory.
The main memory is a volatile storage; its content will be cleared when power is switched
off. To make data persistent, non-volatile storage (such as hard drives, SSD, or flash devices)
have to be used.
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Further reading

The storage used by a database to store data is divided into pages. When data changes occur
due to transactions, the changed pages are marked and written to the non-volatile storage

at regular intervals. In addition to this, all changes made by the transactions are captured by
database log. All the committed transactions generate a log entry, and these are written to
non-volatile storage. This confirms that all transactions are stored permanently. The following
diagram illustrates this using the example of SAP HANA. All the changed pages are saved in the
form of savepoints, which are asynchronously written to persistent storage at regular intervals
(by default, every five minutes). The log is written synchronously, that is, transaction does not
return before the corresponding log entry that has been written to the persistent storage.

————————
/ m \

Data sa\(epoint to persistent storage
to persistent (committed transaction) Power failure
storage

After a power failure, the database can be restarted like a disk-based database. Database
pages from the savepoints are restored, and then the database logs are applied (rolled
forward) to restore the changes that were not captured in the savepoints. This ensures that
the database can be restored in the memory to exactly the same state as it was before the
power failure.

The SAP in-memory database holds the bulk of its data in the memory for maximum
performance. It still depends on persistent storage to provide a fallback in case of failure.
The log captures all changes done by the database transactions (redo logs).

Data and undo log information (parts of data) are automatically saved to the disk at regular
savepoints. The log is also saved to the disk continuously and synchronously after each
commit of a database transaction (waiting for the end of a disk write operation).

The database can be restarted after a power failure, just like a disk-based database:

» The system is normally restarted (lazy reloading of tables to keep the restart
time short)

» The system returns to its last consistent state (by replaying the redo log since the
last savepoint)

For more information, refer to the following link:

http://scn.sap.com/community/developer-center/hana/blog/2012/08/14/
in-a-relationship-with-hana--part-2
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Understanding backup and recovery

In the SAP HANA database, during normal operation, data is automatically saved to the disk at
regular savepoints. Furthermore, the log captures all the data changes. After each committed
database transaction, the log is saved from the memory to the disk. When there is a power
failure, the database can be restarted like any disk-based database, and it returns to its last
consistent state by replaying the log since the last savepoint.

The backups are required for the following reasons:

» To protect against disk failures
» To make it possible to reset the database to an earlier point in time

Backups are carried out while the database is running and users can continue to work
normally. The impact on system performance is negligible.

SAP HANA is an in-memory database or a database that stores its database tables in the
main memory RAM. RAM is the fastest possible data storage media available as of today;
however, it is volatile. During power loss, the data bits on the chip are erased or lost.

In order to avoid data loss, SAP HANA encompasses regular savepoints using two persistent
storage volumes, that is, database logging or redo logging. With the combination of both
redo logging and in-memory data savepoints, the system is fully capable of recovering from
a sudden power failure.

The administration console of the SAP HANA studio provides a one-stop support environment
for different activities such as system monitoring, back up and recovery, and user
provisioning. The entire payload data from all the server nodes of the SAP HANA database
instance are backed up as soon as the data area is backed up. This principle applies for both
single-host and multihost environments.

During a log back up, the payload of the log segments is copied from the log area to the
service-specific log backup files. Back up and recovery always applies to the entire database.
It is not possible to back up or recover individual database objects. While performing a
backup of the SAP HANA system, all the objects such as database tables, information models
(that is, views and undo logs), information views, and metadata are all saved to a configurable
persistent disk location. In the summary, all of the data and code that are stored in SAP HANA
will be taken as a back up which is available at the specified path.

By default, the SAP HANA system creates log file backup for every 15 minutes (900 seconds),
or when the standard log segments become full.
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Further reading

In case of scenarios of data center failures due to accidents such as fire, power outages,
natural calamities such as earthquakes, or due to hardware failures such as the failure of
any node, SAP HANA supports a hot-standby concept using synchronous mirroring with a
redundant data center concept. This includes redundant SAP HANA databases also.

Source system Source system
SAP HANA Database | «— | SAP HANA Database
Mirroring
+—>
Mirroring
Storage system Switch over Storage system
S

Data Center 1 Data Center 2

In addition, the cold-standby concept uses a standby system within one SAP HANA landscape,
where the failover is triggered automatically. SAP HANA is an ACID-compliant database
supporting atomicity, consistency, isolation, and durability of transactions.

In addition to recovery for Online Analytical Processing (OLAP), SAP HANA also provides
transactional recovery for Online Transactional Processing (OLTP) through the administrative
console in the SAP HANA studio.

The currently supported processes are given as follows:

» Recovery to last data backup
» Recovery to last and older (previous) data backup
» Recovery to last state before crash
» Point-in-time recovery
User provisioning is supported with role-based security, authentication, and analysis

authorization using analytic privileges, which enables security for analytical objects
based on a set of attribute values.
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The administration console in SAP HANA Studio enables the version control mechanism

for models of SAP HANA and SAP Data Services. SAP HANA can run in a single production
landscape if the initial use case scenario is not business critical and the data load
performance for the initial load is acceptable to reload the data. However, it is always
recommended to align the SLT and SAP Data Services environment with the existing source
system landscapes. When it comes to enterprise-grade business supporting mode of
environment, SAP HANA needs to run in the standard landscape, that is, SAP development,
quality assurance and staging, and production environments.
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For scale-up scalability, all algorithms and data structures are designed to work on large
multi-core architectures, especially focusing on the cache-aware data structures and code
fragments. For scale-out scalability, the SAP HANA database is designed to run on a cluster of
individual machines. This allows the distribution of data and query processing across multiple
nodes. The scalability features of the SAP HANA database are heavily based on the proven
technology of the SAP BWA product.

Also, refer to SAP Note: 1642148
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In this appendix, we will cover:

» Introducing flavors on top of SAP HANA
» Introducing SAP NetWeaver BW powered by SAP HANA
» Introducing SAP Business Suite on SAP HANA

Introduction

SAP has been very predominant in the world of providing business applications for a long
time. Now it has come up with few more applications powered by SAP HANA.

So far in this cookbook, we have seen that data-warehouse solutions are built in SAP
HANA by staging data and creating models. But SAP HANA being an in-memory database,
can power other applications by serving as a database. In this appendix, we will see how
several applications are powered by SAP HANA, and how SAP HANA is different from other
databases in supporting these applications.

Introducing flavors on top of SAP HANA

Applications on top of SAP HANA are being delivered by SAP to provide real-time insights
on data. Applications require a database to store data. This is accomplished by SAP HANA.
This section gives you an introduction to the applications available on top of SAP HANA.



Applications Powered by SAP HANA

When applications are powered by SAP HANA, HANA acts as a database. The following points
tell us how applications on SAP HANA work and their capabilities:

» Applications powered by SAP HANA are a new set of innovative applications
that leverage the in-memory capabilities of SAP HANA. With these applications,
customers are privileged to:

o Perform analysis on Big Data by joining and calculating data like
never before

o Provide predictive and simulation capabilities
o Perform analytics on transactions
o Leverage the HTML5 capabilities and provide a better experience to users

» Applications powered by SAP HANA can be deployed in risk-free mode.

» Several solutions powered by SAP HANA are available at http://www54 . sap.
com/pc/tech/in-memory-computing-hana/software/applications/
overview.html

Introducing SAP NetWeaver BW powered by

SAP HANA

In this section of the book, we will see how SAP HANA acts as a database for SAP BW.

Getting ready

With SAP HANA being an in-memory database, it works in a similar way to other traditional
databases with regards to administration, and from a technical point of view.

How to do it...

SAP HANA acts as a database in the case of BW on HANA. There are three options to deploy
SAP BW on HANA:

» Fresh installation of BW on HANA: In this option, we create a new BW instance and
connect to the SAP HANA database. This is the easiest option of the three.



http://www54.sap.com/pc/tech/in-memory-computing-hana/software/applications/overview.html
http://www54.sap.com/pc/tech/in-memory-computing-hana/software/applications/overview.html
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» Upgrade the existing BW system: In this option, we first upgrade the existing BW
system to a minimum 7.3 SPS5. Then we change the underlying traditional disk-based
relational database to the new in-memory database, the SAP HANA system.

» System copy with BW on HANA: In this method, we copy the running production BW
system to a new system while keeping the production system running on existing
traditional databases. Then, we migrate the newly copied BW system to the SAP
HANA database so that downtime in the production environment can be reduced.
Post-copy automation steps are followed to shorten the migration process. We can
also have both the existing production BW system and the newly copied BW on the
HANA system connected to the same ERP system. This can be accomplished by delta
queue cloning and synchronization on the production systems.

The SAP HANA appliance software with the SAP HANA database is preinstalled by the hardware
vendor, certified by SAP on a validated hardware running a specific operating system. This HANA
DB is installed on a separate server from the SAP NetWeaver BW system. The versions
supported are SAP NetWeaver BW 7.3, SAP HANA SPS3, or higher versions. It is recommended
by SAP to apply the latest available version.

During the process of setting up the SAP NetWeaver BW system, the ABAP schema and the
data are loaded remotely into the SAP HANA database.

If we upgrade SAP NetWeaver BW on SAP HANA from SAP NetWeaver 7.3 to EhP1 for
SAPNetWeaver 7.3, we have to first update the SAP HANA database to SP4 before upgrading
the SAPNetWeaver system.

The following are the releases that SAP NW BW can run with:

» SAP NetWeaver 7.3 SPS 05 or higher running on SAP HANA SPS 03 or higher

» SAP EhP1 for SAP NetWeaver 7.3 SPS 04 or higher running on SAP HANA SPS 04
or higher

These are the benefits that can be harnessed by using SAP HANA as a database for
SAP NetWeaver BW. We can also benefit from improved performance, as well as from
the simplified administration and infrastructure created:

» Compared to SAP NetWeaver BWA, the query performance will be equal to or better
than using BW on HANA.

» Complex analysis and planning scenarios with high data volume, unpredictable
query types, complex calculations, and high query frequency can be achieved with
a high degree of efficiency as in-memory feature supports very high efficiency to
read operations. In addition, the query performance on the DataStore objects is
comparable to the performance of InfoCubes.
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» The loading process in SAP HANA-optimized data-warehouse objects can be
processed with high efficiency.

» The SAP HANA database combines features of both the traditional database and
SAP NetWeaver BWA, which helps to reduce costs for the required infrastructure
setup. The same applies to the administration tools; we will require only a single set
of administration tools, whereas we will require separate administration tools if we
are using a database and SAP BWA separately. Similarly, a single set of tools will be
enough for other activities such as monitoring, back up, and restore.

» Data modeling is simplified. For example, using SAP HANA-optimized objects means
that it is not necessary to load the objects to a BWA index. Also, aggregates are
not necessary when using the SAP HANA database. The column-based database
architecture enables easier remodeling, for example, it allows us to delete
characteristics from an InfoCube that still contains data.

» Furthermore, with improved query performance on DataStore objects, loading data
from a DataStore object into a downstream InfoCube can become unnecessary
if the InfoCube is only created to improve query performance. With its significant
compression rate, the column-based storage ensures that less data needs to be
materialized. The same column-based storage is used for all InfoProviders that save
data as well as for the Persistent Staging Area (PSA).

» User guides for SAP NetWeaver BW 7.3 powered by SAP HANA are available at:

0 http://www.sdn.sap.com/irj/scn/go/portal/prtroot/docs/
library/uuid/e0b3£f238-4ca0-3010-98ab-8826059a310c?QuickL
ink=index&overridelayout=true&58695023067368

o http://help.sap.com/nw731bwhana

Introducing SAP Business Suite on

SAP HANA

SAP HANA is a game changing innovative database from SAP. This section is a brief
introduction on how SAP ERP can be powered by SAP HANA.

SAP HANA is a powerful in-memory technology addressing all concerns related to growing
volumes of data. SAP HANA provides real-time analytics despite the fact that it simplifies
existing IT landscapes. Customers will have the option to deploy models at a lower cost
and with rapid innovation.
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SAP HANA represents the fastest growing product in SAP's history. SAP Business Suite is

a wide-ranging family of applications designed to work together to help run a business
effectively and efficiently. From all over the world, more than 40,000 customers have
invested in the SAP Business Suite software, and expect SAP to protect and add value to their
investments. This is the reason SAP has delivered yet another SAP Business Suite application
powered by SAP HANA, which has become the next generation platform. SAP HANA helps
SAP to provide a modern suite of applications unifying analytics and transactions into a
single in-memory platform.

Customers can now leverage the suite to rethink their business processes as required with
embedded intelligence in the transactions. Besides combining analytics and transactions
into a single system, the suite also enables the planning, execution, reporting, and analysis
of data across end-to-end business processes in real time.

The SAP HANA platform provides the base to dramatically increase the performance of
SAP Business Suite applications now and continue to innovate without disruption on an
open platform.

SAP Business Suite powered by SAP HANA can help customers simplify IT by bringing together
analytics and transactions for a reduced total cost of the ownership. As SAP HANA provides
the unique ability to deal effectively with both transactional and analytical jobs, SAP Business
Suite powered by SAP HANA can help customers achieve dramatic simplification of their IT
landscape. In this context, SAP HANA can be used as a primary database for SAP Business
Suite applications. There is no need for any replication of data since the same database is
used for both analytical and transactional needs.

SAP Business Suite powered by SAP HANA allows access for everyone to any granularity
holding complete transactional system data. The system also has the ability to perform
predictive analysis and handle structured and unstructured data. All these operations can be
performed in resource-intensive operations, in the real-time mode. The SAP HANA platform
provides the foundation for customers to dramatically increase the performance of their SAP
Business Suite applications now and continue to innovate without disruption by leveraging a
new generation of real-time applications natively built on the platform.

SAP Business Suite applications using SAP HANA as the only database include SAP CRM,
SAP ERP, and SAP SCM. These can fully run on top of SAP HANA in a unified fashion. This first
wave of innovation from SAP provides optimizations for 23 business value scenarios across
key lines of business (finance, service, sales, marketing, HR, procurement, and so on) and
also includes more than 400 reports to achieve an unprecedented performance with SAP
HANA in the context of the industry.
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See also

» The following links tell you more about SAP ERP:

o https://proddps.hana.ondemand.com/dps/d/previe
w/4bd269fe8b7b43e78c9fdlaca09f2096/2.0/en-US/
d62e56e8ac5840£f2b198c0c905892407 . html

0 http://www.saphana.com/docs/DOC-4042

o https://cookbook.experiencesaphana.com/crm/
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filters
creating 182, 183
Find System option 14
Find Table option 14
flat files
data provisioning from 31-40
full, join type 88

G

GRANT statement 194
GUI
used, for calculation view 95-100

H

hardware
innovations 211
hierarchies
creating 174
leveled hierarchy 174
parent-child hierarchy 176
URL 177
High-Performance Analytic
Appliance (HANA) 205

IMCE
about 234, 235
capabilities 234

Import Server
configuring 59
index 243
index server 232
information composer
about 113
data, cleansing 114
data columns, classifying 115
data, loading 113, 114
data, saving into SAP HANA 115
data source, selecting 113, 114
data, uploading 113
Information Design Tool (IDT) 127
information views
Analytic View 24
Attribute View 24
Calculation View 24
features 24
information views, composing
about 116
data, combining 116, 117
data, refining 117
data sources, selecting 116
In-Memory DataStore Object (IMDSO) 71
inner, join type 88
input parameters
creating 179-181
URL 181

J

JavaScript perspective 10
job
creating 65
executing 68
join 100,116
join type
full 88
inner 88
left outer 88
referential 88
right outer 88
text 88

K

Kerberos authentication 201
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L

left outer, join type 88

leveled hierarchy 174, 175

Lifecycle Management perspective 9
Link with Editor option 15
LM-structure 233

logging tables 53

Massive Parallel Processing (MPP) 218, 234
metadata
importing, from SAP HANA Studio 60-63
metadata manager 238
Microsoft Excel
URL 164
used, for creating reports 158-164
model details 111,112
Modeler perspective
about 8, 22, 23
diagram 23
information views 24
SQL Script 24
model list 112
multi-version concurrency control
(MvCC) 238
My Data 118
My Information Views 118

name server 232
Navigator Pane
administration 12
Find System option 14
Find Table option 14
Link with Editor option 15
SQL Console option 12,13
system, monitoring 12
used, for SAP HANA Studio navigation 10, 11

0

OLAP
about 250
engine 93
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SAP BusinessObjects Analysis, used for
creating reports 154-156
Online Transactional Processing (OLTP) 250
Open Perspective 9

P

package

creating 86
package privileges 203
page manager 241
parent-child hierarchy 176
persisted segment 243
persistence layer 241 238, 247, 248
PlanViz perspective 10
Plugin perspective 10
preprocessor server 232
presentation layer 210
privileges

about 202

analytic privileges 203

package privileges 203

SQL privileges 203

system privileges 203
procedures

creating, SQLScript used 184, 185
project

creating 64

saving 68
projection 100

Q

Query as a Web Service (QAWS) 138

Random Access Memory (RAM) 235
read module 53
referential, join type 88
reporting layer 122
reporting tools
connecting, to SAP HANA 123-127
URL 127
reports
creating, Microsoft Excel used 158-164




creating, SAP BusinessObjects Analysis for
OLAP used 154-157
creating, SAP BusinessObjects Dashboards
used 148-153
creating, SAP BusinessObjects Explorer used
142-147
creating, SAP BusinessObjects Web |
ntelligence used 128-141
creating, SAP Lumira used 165-168
Resource perspective 10
right outer, join type 88
roles
assigning, to users 193, 194
creating 192
row-based store engine 236

S

SAP 253
SAP BO Explorer. See SAP BusinessObjects
Explorer

SAP BusinessObjects Analysis

URL 158

used, for creating reports 154-157
SAP BusinessObjects Dashboards

used, for creating reports 148-153
SAP BusinessObjects Explorer

about 93

configuration, connecting to 126

URL 148

used, for creating reports 142-147
SAP BusinessObjects Web Intelligence (SAP

BO Webl)

used, for creating reports 128-141
SAP Business Suite

on SAP HANA 256, 257
SAP BWA

and SAP HANA, comparing 229, 230
SAP Data Services

about 27

benefits 68

datastore, creating in 56, 57

key factors 27

table, importing in 58

using, for data provisioning 55

using, for data provisioning 68, 69

vs, SLT and Sybase replication 29, 30

SAP DS Version 4.0 55
SAP ERP
URL 258
SAP HANA
about 205, 220
advantages 221
analytic privileges, creating 195-200
and SAP BWA, comparing 229, 230
applications 253, 254
architecture 231-233
column-based store engine 236
currency conversion 172-174
databases versus traditional databases 221-
223
data, saving into 115
data storage 219, 220
evolution 229
features 224-228
logging, securing 200-203
log storage 219
RAM 219
reporting layer 122
reporting tools, connecting 123-127
roles, assigning to users 193, 194
roles, creating 192
row-based store engine 236
SAP Business Suite 256, 257
SAP in-memory computing engine 226
SAP NetWeaver BW 218, 254-256
server 219
software update 233
traditional versus in-memory 221-223
URL 90
users, creating 189-191
view, saving to 117
SAP HANA Cloud
URL 110
SAP HANA Development perspective 8
SAP HANA DXC Implementation Guide
URL 75
SAP HANA modeling
about 83-85
URL 85
SAP HANA Studio
about 6, 84
Eclipse perspectives 7
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installation paths 7
metadata, importing from 60-63
navigating, Navigator Pane used 10, 11
supported platform 6
system requirements 6
SAP HANA Studio repository 233
SAP HANA system
datastore, creating for 64
source file, selecting 34, 35
table, creating 31-33
target table, selecting 34, 35
SAP Host Agent 233
SAP in-memory computing engine 225
SAP Landscape Transformation. See SLT
SAP Lumira
reports, creating in 165-167
URL 110, 169
SAP NetWeaver BW
about 218
by SAP HANA 254-256
technical requisites 218, 219
URL 256
SAP NetWeaver Version 7.0 73
SAP Solution Manager diagnostic agent 233
SAP Solution Manager (SAP SOLMAN) 233
Security Assertion Markup Language
(SAML) 190
segments 241
Sidecar approach 74
SLT
about 26
components 52
configuration 42-50
key factors 26
using, for data provisioning 41, 51-54
vs, SAP Data Services and Sybase replication
29, 30
SLT, components
control module 52
logging tables 52
read module 52
write module 52
source file
selecting, in SAP HANA system 34, 35
SQL Console option 12,13
SQL privileges 203

264

SQLScript
about 24
used, for creating calculation view 104, 106
used, for creating procedures 184, 185
Standalone HANA. See Enterprise HANA
static list 181
statistics server 232
SUSE Linux Enterprise Server (SLES) 219
Sybase replication
about 27
configuring 76-78
connection, creating 78, 79
key factors 27
setup, prerequisites 75, 76
testing 79, 80
using, for data provisioning 75, 81, 82
vs, SLT and SAP Data Services 29, 30
Sybase Replication Server 15.7.1 SP100
URL 82
Sybase Replication Server Version 15.7.1
SP100 75
System Information tab 21
System Monitor option 12
system privileges 203

T

table

creating, in SAP HANA system 31-33, 55

importing, in SAP Data Services 58
target table

selecting, in SAP HANA system 34, 35
Team Synchronizing perspective 10
technology

about 211

data compression 215

multicore CPUs 213, 215

parallel processing 215
text, join type 88
Text Retrieval and Extraction (TREX) 243
traditional databases

about 206-208

architecture 210

bottlenecks 208

cost 209, 210

latency 208, 209




transactional version memory 241
transaction manager 237, 238

U

union 100,117
universe

creating, IDT used 128-130
users

creating 189-191

roles, assigning 193, 194

Vv

values
changing 115
merging 114
variables
creating 177-179
URL 179
Version Memory Consolidation 241
view
My Data 118
My Information Views 118
saving, to SAP HANA 117, 118
Volumes tab 20

')}
Web Intelligence (Webl)

document creating, universe used 136-138

URL 141
Window menu 9
workflow

creating 66
write module 53
write operations 242

X

Xcelsius. See SAP BusinessObjects
Dashboards
XS Engine 232
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