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SAP HANA

About the Tutorial

SAP HANA is an in-memory data platform that is deployable as an on-premise appliance, or
in the cloud. It is a revolutionary platform, which is best suited for performing real-time
analytics, and developing and deploying real-time applications. At the core of this real-time
data platform is the SAP HANA database, which is fundamentally different from any other
database engine in the market today.

This tutorial will teach you the basics of SAP HANA. The tutorial is divided into sections such
as SAP HANA Basics, SAP HANA-Modeling, Reporting, and SAP HANA-SQL. Each of these
sections contain related topics with screenshots explaining the SAP HANA database
installations.

Audience

This tutorial has been prepared for anyone who has a basic knowledge of SQL. After
completing this tutorial, you will find yourself at a moderate level of expertise in
administration and operations or implantation and modeling using SAP HANA.

Prerequisites

Before you start proceeding with this tutorial, we assume that you are well-versed with
basic database concepts. You should have a good exposure to SQL, as SAP HANA is like a
relational database. If you are not aware of these concepts, then we recommend that you
first go through our short tutorials on SQL.

Copyright & Disclaimer

© Copyright 2015 by Tutorials Point (I) Pvt. Ltd.

All the content and graphics published in this e-book are the property of Tutorials Point (I)
Pvt. Ltd. The user of this e-book is prohibited to reuse, retain, copy, distribute or republish
any contents or a part of contents of this e-book in any manner without written consent of
the publisher.

We strive to update the contents of our website and tutorials as timely and as precisely as
possible, however, the contents may contain inaccuracies or errors. Tutorials Point (I) Pvt.
Ltd. provides no guarantee regarding the accuracy, timeliness or completeness of our
website or its contents including this tutorial. If you discover any errors on our website or
in this tutorial, please notify us at contact@tutorialspoint.com
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PART 1: SAP HANA - INTRODUCTION



1. SAP HANA—-OVERVIEW

SAP HANA is a combination of HANA Database, Data Modeling, HANA Administration and
Data Provisioning in one single suite. In SAP HANA, HANA stands for High-Performance
Analytic Appliance.

According to former SAP executive, Dr. Vishal Sikka, HANA stands for Hasso’s New
Architecture. HANA developed interest by mid-2011 and various fortune 500 companies
started considering it as an option to maintain Business Warehouse needs after that.

Features of SAP HANA

The main features of SAP HANA are given below:

e SAP HANA is a combination of software and hardware innovation to process huge
amount of real time data.

e Based on multi core architecture in distributed system environment.
e Based on row and column type of data-storage in database.

e Used extensively in Memory Computing Engine (IMCE) to process and analyze
massive amount of real time data.

e It reduces cost of ownership, increases application performance, enables new
applications to run on real time environment that were not possible before.

e It is written in C++, supports and runs on only one Operating System Suse Linux
Enterprise Server 11 SP1/2.

Need for SAP HANA

Today, most successful companies respond quickly to market changes and new
opportunities. A key to this is the effective and efficient use of data and information by
analyst and managers.

HANA overcomes the limitations mentioned below:

e Due to increase in “Data Volume”, it is a challenge for the companies to provide
access to real time data for analysis and business use.

e Itinvolves high maintenance cost for IT companies to store and maintain large data
volumes.

¢ Due to unavailability of real time data, analysis and processing results are delayed.

SAP HANA Vendors

SAP has partnered with leading IT hardware vendors like IBM, Dell, Cisco etc. and combined
it with SAP licensed services and technology to sell SAP HANA platform.
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There are, total, 11 vendors that manufacture HANA Appliances and provide onsite support
for installation and configuration of HANA system.

Top few Vendors include:

IBM

Dell

HP

Cisco

Fujitsu

Lenovo (China)
NEC

Huawei

According to statistics provided by SAP, IBM is one of major vendor of SAP HANA hardware
appliances and has a market share of 50-52% but according to another market survey
conducted by HANA clients, IBM has a market hold up to 70%.

SAP HANA Installation

HANA Hardware vendors provide preconfigured appliances for hardware, Operating System
and SAP software product.

Vendor finalizes the installation by an onsite setup and configuration of HANA components.
This onsite visit includes deployment of HANA system in Data Center, Connectivity to
Organization Network, SAP system ID adaption, updates from Solution Manager, SAP Router
Connectivity, SSL Enablement and other system configuration.

Customer/Client starts with connectivity of Data Source system and BI clients. HANA Studio
Installation is completed on local system and HANA system is added to perform Data
modeling and administration.
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2. SAP HANA —-IN-MEMORY COMPUTING ENGINE

An In-Memory database means all the data from source system is stored in a RAM memory.
In a conventional Database system, all data is stored in hard disk. SAP HANA In-Memory
Database wastes no time in loading the data from hard disk to RAM. It provides faster access
of data to multicore CPUs for information processing and analysis.

Features of IndMlemory Database

The main features of SAP HANA in-memory database are:

e SAP HANA is Hybrid In-memory database.
e It combines row based, column based and Object Oriented base technology.
e It uses parallel processing with multicore CPU Architecture.

e Conventional Database reads memory data in 5 milliseconds. SAP HANA In-Memory
database reads data in 5 nanoseconds.

It means, memory reads in HANA database are 1 million times faster than a conventional
database hard disk memory reads.

DATABASE IS STORED IN THE RAM

HANA DATABASE

COPY OF THE DATABASE IS STORED IN THE HARD DISK

Figure: SAP HANA In-Memory Database

Analysts want to see current data immediately in real time and do not want to wait for data
until it is loaded to SAP BW system. SAP HANA In-Memory processing allows loading of real
time data with use of various data provisioning techniques.

EIMPLYEAEYLEARMNING
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Advantages of Ind-Mlemory Database

¢ HANA database takes advantage of in-memory processing to deliver the fastest data-
retrieval speeds, which is enticing to companies struggling with high-scale online
transactions or timely forecasting and planning.

e Disk-based storage is still the enterprise standard and price of RAM has been
declining steadily, so memory-intensive architectures will eventually replace slow,
mechanical spinning disks and will lower the cost of data storage.

e In-Memory Column-based storage provides data compression up to 11 times, thus,
reducing the storage space of huge data.

e This speed advantages offered by RAM storage system are further enhanced by the
use of multi-core CPUs, multiple CPUs per node and multiple nodes per server in a
distributed environment.
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3. SAP HANA-STUDIO

SAP HANA studio is an Eclipse-based tool. SAP HANA studio is both, the central development
environment and the main administration tool for HANA system. Additional features are:

e It is a client tool, which can be used to access local or remote HANA system.

e It provides an environment for HANA Administration, HANA Information Modeling
and Data Provisioning in HANA database.

SAP HANA Studio can be used on following platforms:

e Microsoft Windows 32 and 64 bit versions of: Windows XP, Windows Vista,
Windows 7

e SUSE Linux Enterprise Server SLES11: x86 64 bit

e Mac 0S, HANA studio client is not available

Depending on HANA Studio installation, not all features may be available. At the time of
Studio installation, specify the features you want to install as per the role. To work on most
recent version of HANA studio, Software Life Cycle Manager can be used for client update.

SAP HANA Studio Perspectives / Features

SAP HANA Studio provides perspectives to work on the following HANA features. You can
choose Perspective in HANA Studio from the following option:

HANA Studio-> Window-> Open Perspective->O0ther

Flo Tools Edt Navigate Project Run | Window Help

o O [ Now Window -
Edtor 3 >
N o Systems I3 Hde Tookbar

- @ §§-n
# [y HOB (HANA)

Customize Perspective, .. Other... ‘
Save Perspective As...
Reoset Perspective. ..
Close Perspective
Close Al Parspectives

Navigation »

Preferences

Figure: SAP HANA Studio: Open Perspectives

Sap Hana Studio Administration

Toolset for various administration tasks, excluding transportable design-time repository
objects. General troubleshooting tools like tracing, the catalog browser and SQL Console
are also included.
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SAP HANA Studio Database Development

It provides Toolset for content development. It addresses, in particular, the DataMarts and
ABAP on SAP HANA scenarios, which do not include SAP HANA native application
development (XS).

SAP HANA Studio Application Development

SAP HANA system contains a small Web server, which can be used to host small applications.
It provides Toolset for developing SAP HANA native applications like application code written
in Java and HTML.

By default, all features are installed.
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4. SAP HANA STUDIO —ADMINISTRATION VIEW

To Perform HANA Database Administration and monitoring features, SAP HANA
Administration Console Perspective can be used.

Administrator Editor can be accessed in several ways:

e From System View Toolbar: Choose Open Administration default button
e In System View: Double Click on HANA System or Open Perspective

T SAP MANA Adminestr ation Console - Systene HDB Host: saphan bastance: 00 (onnected User: HANA System Usage: Custom Systes - SAP HANA Studio

Fle Yook I3 Navgte Propc Pn Windw b

. R 0 Vi L) foczoes L g | 45 0ebep TS0 Modder I S48 A A
s Syitems 1 S0 fjree i
. g-lali-nd % HDB (HANA) sstnco Lagt Update: May 7, 2015 120R 327 5 | B ek (60 [v] S
1 108 )
¥ Badep ’ Onarvew Lardscipe Nerts Performarce Whumes Corkiguaon System Iformation Diagoss Fies  Trxe Configrstion
:::( General Information Current Nerts and Messages
Proveoreg Cpeesoong Stats ¢ | Sert oth HIGH proety
Seosty System Luage $ 1 et wth LOW pricriy
et Troe of Frst Ruisted Sanvice S lpts
St Tee of Latet
Drstrtuted Sydtee 1 There are configured andior acdtve races
rson DE11E (e 0] part o) Dowbxces
84 Tre e
Pltiom SUSE U Erterprise Deddop 11.)
Lrux Nasred Versor: 100 1ok
Hardwye My stturer Dol Ire
Detaled Anvs: ARG, TRD

HANA Studio: Administrator Editor

In Administration View: HANA studio provides multiple tabs to check configuration and
health of the HANA system. Overview Tab tells General Information like, Operational Status,
start time of first and last started service, version, build date and time, Platform, hardware
manufacturer, etc.

Adding a HANA System to Studio

Single or multiple systems can be added to HANA studio for administration and information
modeling purpose. To add new HANA system, host name, instance number and database
user name and password is required.

Port 3615 should be open to connect to Database
Port 31015 Instance No 10

Port 30015 Instance No 00

SSh port should also be opened

DWN PR

Adding a System to Hana Studio

To add a system to HANA studio, follow the given steps.
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Right Click in Navigator space and click on Add System. Enter HANA system details, i.e.
Host name & Instance number and click next.

"» System =]
Specity System
Specity a host name and an instance number for the system which should be added

Hostname! {l
Instance Number: |

Description! [
Locale: {Enghsh (Unked ates) M|
Open
Kook g AddtoFolder: |/ Beowsa, ..
Add System, ..
L PFind
" Refresh FS
(?) [ » || |
Properties AltsEnter

Enter Database user name and password to connect to SAP HANA database. Click on Next
and then Finish.

W System =] E
Connoction Propartios

Specily the properties to be used For connecting to the system,

a N 1
Authentication co’n’“&’:’ carrled 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 Name: ||

Password! |
(To manage your password, see ‘Secure Storaae’)

I™ Connect using 5%L.

|?‘ < Dack I Noxt l st Cancel

' tutorialspoint
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Once you click on Finish, HANA system will be added to System View for administration and
modeling purpose. Each HANA system has two main sub-nodes, Catalog and Content.

File Tools Edit Navigate Project Run Window Help
- ) | -~

T Systems Z3

<) B~ & - = 8B =

=5 HDB (HANA

& ) Backup )\
*-{ Catalog
‘». L Content

=4 Provisioning

Catalog and Content

Catalog

It contains all available Schemas i.e. all data structures, tables and data, Column views,
Procedures that can be used in Content tab.

Content

The Content tab contains design time repository, which holds all information of data models
created with the HANA Modeler. These models are organized in Packages. The content node
provides different views on same physical data.

10
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5. SAP HANA—-SYSTEM MONITOR

System Monitor in HANA studio provides an overview of all your HANA system at a glance.
From System Monitor, you can drill down into details of an individual system in
Administration Editor. It tells about Data Disk, Log disk, Trace Disk, Alerts on resource usage
with priority.

The following Information is available in System Monitor:

o (o=t

Sy tem 1D 1D assigres 10 Sy s i rm when addad
Operational State Orverall systern status
Alerts The system issues alerts when resource usage and statistical threshol ds are vio-

lated. These alerts are categorized as low, medium, or high priority. There are
alro information alerte. The number of alerte and their status i@ shown here

Data sl (GEY Sire of the data volurm e on disk

Lo Disk {GEY Sire ol e logvalurmne om adisk

Trace Disk (GE) Size of race files on disk

Database Resident Merm- | Size of resident memery at operating system level owing (o SAP HAMA databas
oy (GHED pProcessss

Sy tem Resident Memary  Tatal size o resident mamary |n the aperating sy stem

[ = )

Used Memory (GBS Armount of physical memory used by the SAP HARA database

P (e FPercentage of CPU used by the SAF HAMNA database

Hosiname Marme of the server hosting the SAF HARMA database

Instarnce FMNumber Instance number s the administrative unit that comprises the server software
SOMmponente

Syeterm Data Disk (GEY Total dizk space ococupied on diskis) contaiming data

Systemn Log Disk (GO) Total dizk space oococupied on disk{s) containing | og files

Column Description

Systermn Trace Disk {GB) Total dizk space occupied on disk{s) containing trace files

Systemn Physical Memory  Total amaount of physical memory used

(GEY

Syslem CPU (%) Dverall CPU usage

Distributed Indicateswhether the system s rumming on a single host or it i a distributed sys-
Term running on mere thanone host

Start Tirme First Tirme that the first service 4 tarted
This value is updated when ‘5'}1"51& mis restarted for amy reasan

Start Tirme Latest Time that the last service was started, if, for example, one ol the services was re-
started individually

Versian Soltware version number of the SAP HARMNA studio

Flatiorm Operating eystem on which the SAP HAMNA studio i runming

Mumber of Crash Dump The number of crash dump liles in the trace directory of the system
Files

) 11
tutorialspoint
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6. SAP HANA-—INFORMATION MODELER

SAP HANA Information Modeler; also known as HANA Data Modeler is heart of HANA System.
It enables to create modeling views at the top of database tables and implement business
logic to create a meaningful report for analysis.

Features of Information Modeler

e Provides multiple views of transactional data stored in physical tables of HANA
database for analysis and business logic purpose.

e Informational modeler only works for column based storage tables.

e Information Modeling Views are consumed by Java or HTML based applications or
SAP tools like SAP Lumira or Analysis Office for reporting purpose.

e Also possible to use third party tools like MS Excel to connect to HANA and create
reports.

e SAP HANA Modeling Views exploit real power of SAP HANA.
There are three types of Information Views, defined as:

e Attribute View
e Analytic View

e Calculation View

Row vs Column Store

SAP HANA Modeler Views can only be created on the top of Column based tables. Storing
data in Column tables is not a new thing. Earlier it was assumed that storing data in
Columnar based structure takes more memory size and not performance Optimized.

Row Store Column Store

Product

Sales
3000

Adpha
Beta

1250

Foo

Country
US
us
e
(¥1.9

Adpdus
Adpia

=]

Product Table

;;;;;;;;;

GHEEHERHERHE

..........

s

"]

2P

With evolution of SAP HANA, HANA used column based data storage in Information views

and presented the real benefits of columnar tables over Row based tables.

EIMPLYEAEYLEARMNING
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Column Store

In a Column store table, Data is stored vertically. So, similar data types come together as
shown in the example above. It provides faster memory read and write operations with help
of In-Memory Computing Engine.

In a conventional database, data is stored in Row based structure i.e. horizontally. SAP
HANA stores data in both row and Column based structure. This provides Performance
optimization, flexibility and data compression in HANA database.

Storing Data in Columnar based table has following benefits:

e Data Compression

e Faster read and write access to tables as compared to conventional Row based
storage

e Flexibility & parallel processing

e Perform Aggregations and Calculations at higher speed

There are various methods and algorithms how data can be stored in Column based
structure- Dictionary Compressed, Run Length Compressed and many more.

In Dictionary Compressed, cells are stored in form of numbers in tables and numeral cells
are always performance optimized as compared to characters.

In Run length compressed, it saves the multiplier with cell value in numerical format and
multiplier shows repetitive value in table.

Classical DB NewDB Column Store: NewDEB Column Store:

Dictionary compressed Run length compressed"®

0 WIEL e 0 WTEL g
TR R u“»‘":‘ T |1 8 2anp | [0 ey ] |3 n_]
: 3 M [I USA (2 € 3 M 11 USA 2C
NTEL USA A 0 ' 0 I1x 0 L] ' |
ST L urope n ' 0 ' 2x {4 0O LN A
S Curope L | 0 2 2x.2 1= I x
SAS Ewrope N 2 0 0 1)
SAP L urope A ) 0 s
o : : Run Lenth Compressed

Dictionary Compressed

=gl

Column Store: Types of Column based storage

Functional Difference: Row vs Column Store

It is always advisable to use Column based storage, if SQL statement has to perform
aggregate functions and calculations. Column based tables always perform better when
running aggregate functions like Sum, Count, Max, Min.

Row based storage is preferred when output has to return complete row. The example given
below makes it easy to understand.
13
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Table - SALES
Date Country Product Sales
Row1l |2013-01-01 |India Chocolate | 1000
Row2 |2013-01-10 |India lce-cream 2000

Row3 | 2013.02-20 |Germany | Chocolate | 4000
Rowd

2013-03-01 | US Noodle 500
Row Store Column Store Row Store Column Store
*mmmm SELECT SUMSALES] FRTM SALES WHERE DT > 20120141 e Opperatinn 111 R S A (DU i F
Rerw Store ' Column Store o Stcet Cohamasne

ate  Courtry  Prodsct el Rewl | . [ 1 | G (ot Pmded e

Row vs Column Store: Functional

In the above example, while running an Aggregate function (Sum) in sales column with
Where clause, it will only use Date and Sales column while running SQL query so if it is
column based storage table then it will be performance optimized, faster as data is required
only from two columns

While running a simple Select query, full row has to be printed in output so it is advisable
to store table as Row based in this scenario.

Information Modeling Views

Attribute View

Attributes are non-measurable elements in a database table. They represent master data
and similar to characteristics of BW. Attribute Views are dimensions in a database or are
used to join dimensions or other attribute views in modeling.

Important features are:

e Attribute views are used in Analytic and Calculation views.
e Attribute view represent master data.
e Used to filter size of dimension tables in Analytic and Calculation View.

) 14
tutorialspoint

EIMPLYEASYLEARHNING



SAP HANA

Calculation Views

1
I N

Analytic Views Attribute Views

\ 4

Analytic View

Analytic Views use power of SAP HANA to perform calculations and aggregation functions
on the tables in database. It has at least one fact table that has measures and primary keys
of dimension tables and surrounded by dimension tables contain master data.

Important features are:

e Analytic views are designed to perform Star schema queries.

e Analytic views contain at least one fact table and multiple dimension tables with
master data and perform calculations and aggregations

e They are similar to Info Cubes and Info objects in SAP BW.

e Analytic views can be created on top of Attribute views and Fact tables and performs
calculations like number of unit sold, total price, etc.

Calculation Views

Calculation Views are used on top of Analytic and Attribute views to perform complex
calculations, which are not possible with Analytic Views. Calculation view is a combination
of base column tables, Attribute views and Analytic views to provide business logic.

Important features are:

e Calculation Views are defined either graphical using HANA Modeling feature or
scripted in the SQL.

e It is created to perform complex calculations, which are not possible with other
views- Attribute and Analytic views of SAP HANA modeler.

e One or more Attribute views and Analytic views are consumed with help of inbuilt
functions like Projects, Union, Join, Rank in a Calculation View.
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/. SAP HANA —CORE ARCHITECTURE

SAP HANA was initially, developed in Java and C++ and designed to run only Operating
System Suse Linux Enterprise Server 11. SAP HANA system consists of multiple components
that are responsible to emphasize computing power of HANA system.

e Most important component of SAP HANA system is Index Server, which contains
SQL/MDX processor to handle query statements for database.

¢ HANA system contains Name Server, Preprocessor Server, Statistics Server and XS
engine, which is used to communicate and host small web applications and various
other components.

Repository for HANA
P 3/ /,+Suﬁware Update Manager for SAP HANA |

Studio updates
Manages SW updates / .
orHANA L e B

Holds dataand
executes all \ - I
AP HANA Appl
operations h . SAP R ppliance :
™ |
Pre'tpmte“:z 1 N SAP HANA Database Node 2 Node n I
unstructured data L 1
- I
Maintains landscape AN + Index Server Index Server ‘ Index Server :
information + Preprocessor Preprocessor Preprocessor || |
|
Collects performance ™ I
Name Server Name Server Name Server
data about HANA \\\* :
L Statistics Server |
Enables LM remote I
services ] :
Provid '+ SAP Host Agent, SAPCAR, Im-structure | lSAP Host Agentl |ShP Host Agent‘ "
rovides
monitoring data ———— SAP Solution Manager Diagnostics Agent I SAP SMD Agentl | SAP SMD Ag-entl :
. |
into SM SAP HANA Studio GUI + Repository !
|
I
I
|
|

SAP HANA: Core Architecture

Index Server

Index Server is heart of SAP HANA database system. It contains actual data and engines
for processing that data. When SQL or MDX is fired for SAP HANA system, an Index Server
takes care of all these requests and processes them. All HANA processing takes place in
Index Server.

Index Server contains Data engines to handle all SQL/MDX statements that come to HANA
database system. It also has Persistence Layer that is responsible for durability of HANA
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system and ensures HANA system is restored to most recent state when there is restart of
system failure.

Index Server also has Session and Transaction Manager, which manage transactions and
keep track of all running and closed transactions.

INDEX SERVER
ARCHITECTURE

(=)

Preprocessor Server Name Server Statistics Server

Index Server: Architecture

SQL/MDX Processor

It is responsible for processing SQL/MDX transactions with data engines responsible to run
queries. It segments all query requests and direct them to correct engine for the
performance Optimization.

It also ensures that all SQL/MDX requests are authorized and also provide error handling
for efficient processing of these statements. It contains several engines and processors for
query execution:

e MDX (Multi Dimension Expression) is query language for OLAP systems like SQL is
used for Relational database. MDX Engine is responsible to handle queries and
manipulates multidimensional data stored in OLAP cubes.

e Planning Engine is responsible to run planning operations within SAP HANA database.

e Calculation Engine converts data into Calculation models to create logical execution
plan to support parallel processing of statements.

@" tutorialspoint
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e Stored Procedure processor executes procedure calls for optimized processing; it
converts OLAP cubes to HANA optimized cubes.

Transaction and Session Management

It is responsible to coordinate all database transactions and keep track of all running and
closed transactions.

When a transaction is executed or failed, Transaction manager notifies relevant data engine
to take necessary actions.

Session management component is responsible to initialize and manage sessions and
connections for SAP HANA system using predefined session parameters.

Persistence Layer

It is responsible for durability and atomicity of transactions in HANA system. Persistence
layer provides built in disaster recovery system for HANA database.

It ensures database is restored to most recent state and ensures that all the transactions
are completed or undone in case of a system failure or restart.

It is also responsible to manage data and transaction logs and also contain data backup, log
backup and configuration back of HANA system. Backups are stored as save points in the
Data Volumes via a Save Point coordinator, which is normally set to take back every 5-10
minutes.

Preprocessor Server

Preprocessor Server in SAP HANA system is used for text data analysis.

Index Server uses preprocessor server for analyzing text data and extracting the
information from text data when text search capabilities are used.

Name Server

NAME server contains System Landscape information of HANA system. In distributed
environment, there are multiple nodes with each node has multiple CPU’s, Name server
holds topology of HANA system and has information about all the running components and
information is spread on all the components.

e Topology of SAP HANA system is recorded here.
e It decreases the time in re-indexing as it holds which data is on which server in
distributed environment.

Statistical Server

This server checks and analyzes the health of all components in HANA system. Statistical
Server is responsible for collecting the data related to system resources, their allocation and
consumption of the resources and overall performance of HANA system.

It also provides historical data related to system performance for analyses purpose, to check
and fix performance related issues in HANA system.
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XS Engine

XS engine helps external Java and HTML based applications to access HANA system with
help of XS client. As SAP HANA system contains a web server which can be used to host
small JAVA/HTML based applications.

Web Based
XS Engine Tools

Index Server SAP HANA
‘ Studio

SAP HANA: XS Engine

XS Engine transforms the persistence model stored in database into consumption model for
clients exposed via HTTP/HTTPS.

SAP Host Agent

SAP Host agent should be installed on all the machines that are part of SAP HANA system
Landscape. SAP Host agent is used by Software Update Manager SUM for installing
automatic updates to all components of HANA system in distributed environment.

LM Structure

LM structure of SAP HANA system contains information about current installation details.
This information is used by Software Update Manager to install automatic updates on HANA
system components.

SAP Solution Manager (SAP SOLMAN) diagnostic Agent

This diagnostic agent provides all data to SAP Solution Manager to monitor SAP HANA
system. This agent provides all the information about HANA database, which include
database current state and general information.

It provides configuration details of HANA system when SAP SOLMAN is integrated with SAP
HANA system.

SAP HANA Studio Repository
19

EIMPLYEAEYLEARMNING

) ' tutorialspoint



SAP HANA

SAP HANA studio repository helps HANA developers to update current version of HANA
studio to latest versions. Studio Repository holds the code which does this update.

Software Update Manager for SAP HANA

SAP Market Place is used to install updates for SAP systems. Software Update Manager for
HANA system helps is update of HANA system from SAP Market place.

It is used for software downloads, customer messages, SAP Notes and requesting license
keys for HANA system. It is also used to distribute HANA studio to end user’s systems.
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PART 2: SAP HANA — MODELING
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8. SAP HANA—MODELING

SAP HANA Modeling

SAP HANA Modeler option is used to create Information views on the top of schemas->
tables in HANA database. These views are consumed by JAVA/HTML based applications or
SAP Applications like SAP Lumira, Office Analysis or third party software like MS Excel for
reporting purpose to meet business logic and to perform analysis and extract information.

HANA Modeling is done on the top of tables available in Catalog tab under Schema in HANA
studio and all views are saved under Content table under Package.

You can create new Package under Content tab in HANA studio using right click on Content
and New.

All Modeling Views created inside one package comes under the same package in HANA
studio and categorized according to View Type.

Each View has different structure for Dimension and Fact tables. Dim tables are defined with
master data and Fact table has Primary Key for dimension tables and measures like Number
of Unit sold, Average delay time, Total Price, etc.

Fact and Dimension Table

Fact Table contains Primary Keys for Dimension table and measures. They are joined with
Dimension tables in HANA Views to meet business logic.

Example of Measures: Number of unit sold, Total Price, Average Delay time, etc.

Dimension Table contains master data and is joined with one or more fact tables to make
some business logic. Dimension tables are used to create schemas with fact tables and can
be normalized.

Example of Dimension Table: Customer, Product, etc.

Suppose a company sells products to customers. Every sale is a fact that happens within
the company and the fact table is used to record these facts.
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Figure: Fact and Dimension Table

For example, row 3 in the fact table records the fact that customer 1 (Brian) bought one
item on day 4. And, in a complete example, we would also have a product table and a time
table so that we know what she bought and exactly when.

The fact table lists events that happen in our company (or at least the events that we want
to analyze- No of Unit Sold, Margin, and Sales Revenue). The Dimension tables list the
factors (Customer, Time, and Product) by which we want to analyze the data.
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9. SCHEMA IN DATA WAREHOUSE

Schemas are logical description of tables in Data Warehouse. Schemas are created by
joining multiple fact and Dimension tables to meet some business logic.

Database uses relational model to store data. However, Data Warehouse use Schemas that
join dimensions and fact tables to meet business logic. There are three types of Schemas
used in a Data Warehouse:

e Star Schema
¢ Snowflakes Schema
e Galaxy Schema

Star Schema

In Star Schema, Each Dimension is joined to one single Fact table. Each Dimension is
represented by only one dimension and is not further normalized.

Dimension Table contains set of attribute that are used to analyze the data.

Example: In example given below, we have a Fact table FactSales that has Primary keys
for all the Dim tables and measures units_sold and dollars_ sold to do analysis.

We have four Dimension tables: DimTime, DimItem, DimBranch, DimLocation

DimTime FactSales Dimltem
time_key time_key item_key
“day g item_key item_name
“day_of_the_week branch_key brand
“month Tocation_Key | type
quarter doilars_sold supplier_typd
year units_sold
DimBranch DimLocation
branh_key location_key
branch_name street
branch_type city
province_or_state
country

Figure: Star Schema: Dim and Fact Tables

Each Dimension table is connected to Fact table as Fact table has Primary Key for each
Dimension Tables that is used to join two tables.

Facts/Measures in Fact Table are used for analysis purpose along with attribute in Dimension
tables.
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Snowflakes Schema

In Snowflakes schema, some of Dimension tables are further, normalized and Dim tables
are connected to single Fact Table. Normalization is used to organize attributes and tables
of database to minimize the data redundancy.

Normalization involves breaking a table into less redundant smaller tables without losing
any information and smaller tables are joined to Dimension table.

DimTime FactSales Dimitem Normalized Dimltem
time_key time_key item_key g ?ggplg':{___'sfy_
day item_key item_name "|supplier_typ
‘day_of_week branch_key brand
month Tocation_Key type
quarter dollars_sold supplier_key
year units_sold

DimBranch DimLocation

branh_key location_key
branch_name street
branch_type | Normalized DimLocatioP. City_key

City_key -

City

Province_or_statqg

country

Figure: Snowflakes Schema: Dim, Normalized Dim and Fact Table

In the above example, DimItem and DimLocation Dimension tables are normalized without
losing any information. This is called Snowflakes schema where dimension tables are further
normalized to smaller tables.

Galaxy Schema

In Galaxy Schema, there are multiple Fact tables and Dimension tables. Each Fact table
stores primary keys of few Dimension tables and measures/facts to do analysis.

DimTime FactSales Dimitem FactShipping
time_key time_key itermn_key Rem_key
day item_key item_name e ke
— b 4
day_of_week branch_key Biand u\lp;er fouy
MOoAth location ket 'type fe location
quarter dollars_sold supplier_key to_location
year units_sold doTlnu o
1 | umu_;iupped
DimBranch DimLocation
:;vanh._‘_ley —s location_key - DImShlpplng
ranch_name street
shipper-key
branch_type City shvpper_nuni
Province_or_state location_key
country shipper_type

Figure: Galaxy Schema: Multiple Dim and Fact Tables
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In the above example, there are two Fact tables FactSales, FactShipping and multiple
Dimension tables joined to Fact tables. Each Fact table contains Primary Key for joined Dim
tables and measures/Facts to perform analysis.
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10. SAP HANA —TABLES

Tables in HANA database can be accessed from HANA Studio in Catalogue tab under
Schemas. New tables can be created using the two methods given below:

e Using SQL editor
e Using GUI option

SQL Editor in HANA Studio

SQL Console can be opened by selecting Schema name, in which, new table has to be
created using System View SQL Editor option or by Right click on Schema name as shown
below:

Th Toe [ Nighe PoRd s Wi HD
B P oo rmentmer | ¥ gy - [P . - : .
K L vi | © Oebug | 55 500 Modeer T 549 HANA Adeiaten Careal

g Syteey n R b B R T *0 Quck Vew 1

- @ji-nd " | HOB (HANA) sxbon 0 e Schass 1580 ' HI| & 7 J— =
100 vt \ - : el e h 2512

Beckp s » SAP HANA Modeler

o

ML O Atvale

HANA Studio: Creating a New Table using SQL Editor

Once SQL Editor is opened, Schema name can be confirmed from the name written on the
top of SQL Editor. New table can be created using SQL Create Table statement:

Create column Table Testl (
ID INTEGER,

NAME VARCHAR(19),

PRIMARY KEY (ID));

In this SQL statement, we have created a Column table “"Test1”, defined data types of table
and Primary Key.

Once you write Create table SQL query, click on Execute option on top of SQL editor right
side. Once the statement is executed, we will get a confirmation message as shown in
snapshot given below:

Statement 'Create column Table Testl (ID INTEGER,NAME VARCHAR(10), PRIMARY KEY
(ID))'
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successfully executed in 13 ms 761 ps (server processing time: 12 ms 979 ps) - Rows
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SAP HANA: Execute SQL statement

Execution statement also tells about the time taken to execute the statement. Once
statement is successfully executed, right click on Table tab under Schema name in System
View and refresh. New Table will be reflected in the list of tables under Schema name.

Insert statement is used to enter the data in the Table using SQL editor.

Insert into TEST1 Values (1,'ABCD')
Insert into TEST1 Values (2,'EFGH');

Click on Execute.

You can right click on Table name and use Open Data Definition to see data type of the
table. Open Data Preview/Open Content to see table contents.

Creating Table using GUI Option

Another way to create a table in HANA database is by using GUI option in HANA Studio.

Right Click on Table tab under Schema-> Select ‘New Table’ option as shown in snapshot
given below.

Once you click on New Table-> It will open a window to enter the Table name, Choose
Schema name from drop down, Define Table type from drop down list: Column Store or
Row Store.

Define data type as shown below. Columns can be added by clicking on + sign, Primary Key
can be chosen by clicking on cell under Primary key in front of Column name, Not Null will
be active by default.

Once columns are added, click on Execute.
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HANA Studio: Creating Table

Once you Execute (F8), Right Click on Table Tab-> Refresh. New Table will be reflected in
the list of tables under chosen Schema. Below Insert Option can be used to insert data in
table. Select statement to see content of table.

Fim Tmds [ Forcipsis Pl Bus Wedkes Sl
- 5 " e . : TR LT e e p—
= - - T P —— = ik e
PUEIEE PLARLAY  abhars 50 ot S | MK o B
= = NP BASA R b
R L e e ——
S
™ worn bepard Creome
iz g
ey
p——
< QLT
-
. _'—l [ s
A— i [ o
T Tarkin® Wl i
; - =i =l 1
T sobiom 21 b | - L
N
o T | trmes Lusee | et [ 1

Inserting Data in a table using GUI in HANA studio

You can right click on Table name and use Open Data Definition to see data type of the
table. Open Data Preview/Open Content to see table contents.

To use tables from one Schema to create views we should provide access on the Schema to
the default user who runs all the Views in HANA Modeling. This can be done by going to SQL
editor and running this query:

GRANT SELECT ON SCHEMA "<SCHEMA_NAME>" TO _SYS_REPO WITH GRANT
OPTION
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11. SAP HANA — PACKAGES

SAP HANA Packages are shown under Content tab in HANA studio. All HANA modeling is
saved inside Packages.

You can create a new Package by Right Click on Content Tab-> New-> Package

Fle Tooks £t Novoste Project Run Window Heb

SAP HANA: Package

You can also create a Sub Package under a Package by right clicking on the Package name.
When we right click on the Package we get 7 Options: We can create HANA Views Attribute
Views, Analytical Views, and Calculation Views under a Package.
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You can also create Decision Table, Define Analytic Privilege and create Procedures in a
Package.

When you right click on Package and click on New, you can also create sub packages in a
Package. You have to enter Package Name, Description while creating a Package.
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12. SAP HANA — ATTRIBUTE VIEW

Attribute Views in SAP HANA Modeling are created on the top of Dimension tables. They are
used to join Dimension tables or other Attribute Views. You can also copy a new Attribute
View from already existing Attribute Views inside other Packages but that doesn't let you
change the View Attributes.

Characteristics of Attribute View

e Attribute Views in HANA are used to join Dimension tables or other Attribute Views.

e Attribute Views are used in Analytical and Calculation Views for analysis to pass
master data.

¢ They are similar to Characteristics in BM and contain master data.
e Attribute Views are used for performance optimization in large size Dimension tables,
you can limit the number of attributes in an Attribute View which are further used

for Reporting and analysis purpose.

e Attribute Views are used to model master data to give some context.

How to Create an Attribute View?

Choose the Package name under which you want to create an Attribute View. Right Click on
Package-> Go to New-> Attribute View
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SAP HANA: Creating an Attribute View

When you click on Attribute View, New Window will open. Enter Attribute View name and
description. From the drop down list, choose View Type and sub type. In sub type, there
are three types of Attribute views: Standard, Time, and Derived.
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Attribute View: Choosing Type and Subtype

Time subtype Attribute View is a special type of Attribute view that adds a Time Dimension
to Data Foundation. When you enter the Attribute name, Type and Subtype and click on
Finish, it will open three work panes:

e Scenario pane that has Data Foundation and Semantic Layer.

e Details Pane shows attribute of all tables added to Data Foundation and joining
between them.

e Output pane where we can add attributes from Detail pane to filter in the report.

You can add Objects to Data Foundation, by clicking on '+’ sign written next to Data
Foundation. You can add multiple Dimension tables and Attribute Views in the Scenario Pane
and join them using a Primary Key.

When you click on Add Object in Data Foundation, you will get a search bar from where you
can add Dimension tables and Attribute views to Scenario Pane. Once Tables or Attribute
Views are added to Data Foundation, they can be joined using a Primary Key in Details Pane
as shown below.
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Attribute View: Adding Objects at Data Foundation

Once joining is done, choose multiple attributes in details pane, right click and Add to

Output. All columns will be added to Output pane. Now Click on Activate option and you will
get a confirmation message in job log.

Now you can right click on the Attribute View and go for Data Preview.
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Attribute View: Adding Attributes to Output Pane

Note: When a View is not activated, it has diamond mark on it. However, once you activate
it, that diamond disappears that confirms that View has been activated successfully.

Once you click on Data Preview, it will show all the attributes that has been added to Output
pane under Available Objects.

These Objects can be added to Labels and Value axis by right click and adding or by dragging
the objects as shown below:

. 33
tutorialspoint

EIMPLYEASYLEARHNING



SAP HANA
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Attribute View: Adding Objects to Axis
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13. SAP HANA — ANALYTIC VIEW

Analytic View is in the form of Star schema, wherein we join one Fact table to multiple
Dimension tables. Analytic views use real power of SAP HANA to perform complex
calculations and aggregate functions by joining tables in form of star schema and by
executing Star schema queries.

Characteristics of Analytic View

Following are the properties of SAP HANA Analytic View:

e Analytic Views are used to perform complex calculations and Aggregate functions
like Sum, Count, Min, Max, Etc.

e Analytic Views are designed to run Start schema queries.

e Each Analytic View has one Fact table surrounded by multiple dimension tables. Fact
table contains primary key for each Dim table and measures.

e Analytic Views are similar to Info Objects and Info sets of SAP BW.

How to Create an Analytic View?

Choose the Package name under which you want to create an Analytic View. Right Click on
Package-> Go to New-> Analytic View. When you click on an Analytic View, New Window
will open. Enter View name and Description and from drop down list choose View Type and

Finish.
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SAP HANA: Creating an Analytic View
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SAP HANA

When you click Finish, you can see an Analytic View with Data Foundation and Star Join
option.

Click on Data Foundation to add Dimension and Fact tables. Click on Star Join to add
Attribute Views.

Add Dim and Fact tables to Data Foundation using “+" sign. In the example given below, 3
dim tables have been added: DIM_CUSTOMER, DIM_PRODUCT, DIM_REGION and 1 Fact
table FCT_SALES to Details Pane. Joining Dim table to Fact table using Primary Keys stored
in Fact table.
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SAP HANA: Adding tables in Analytic View to perform Star Schema

Select Attributes from Dim and Fact table to add to Output pane as shown in snapshot
shown above. Now change the data type of Facts, from fact table to measures.

Click on Semantic layer, choose facts and click on measures sign as shown below to change
datatype to measures and Activate the View.
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SAP HANA Analytic View: Defining measures

Once you activate view and click on Data Preview, all attributes and measures will be added
under the list of Available objects. Add Attributes to Labels Axis and Measure to Value axis
for analysis purpose.

There is an option to choose different types of chart and graphs.
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14. SAP HANA — CALCULATION VIEW

Calculation Views are used to consume other Analytic, Attribute and other Calculation views
and base column tables. These are used to perform complex calculations, which are not
possible with other type of Views.

Characteristics of Calculation View

Below given are few characteristics of Calculation Views:

e Calculation Views are used to consume Analytic, Attribute and other Calculation
Views.

e They are used to perform complex calculations, which are not possible with other
Views.

e There are two ways to create Calculation Views- SQL Editor or Graphical Editor.

e Built-in Union, Join, Projection & Aggregation nodes.

How to create a Calculation View?

Choose the Package name under which you want to create a Calculation View. Right Click
on Package-> Go to New-> Calculation View. When you click on Calculation View, New
Window will open.
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SAP HANA: Creating a Calculation View
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SAP HANA

Enter View name, Description and choose view type as Calculation View, Subtype Standard
or Time (this is special kind of View which adds time dimension). You can use two types of
Calculation View: Graphical and SQL Script.

Graphical Calculation Views

It has default nodes like aggregation, Projection, Join and Union. It is used to consume
other Attribute, Analytic and other Calculation views.

SQL Script based Calculation Views

It is written in SQL scripts that are built on SQL commands or HANA defined functions.

Data Category
Cube, in this default node, is Aggregation. You can choose Star join with Cube dimension.

Dimension, in this default node is Projection.

Ffi:New Information Yiew .S

Create an Information Yiew

Select the required view tvpe and enter the details

Mame:* |

Label: ﬂ
j

Package:* IP.LIG_SF'.LES Browse. . |

Wiew Type: ICaIcuIatiDn Wiga j

- Copy From: I Erowse. ., |

Subkyvpe: IStanu:Iaru:I

— Calculation Wigw

[
Tvpe: IGraphicaI j
] ata Category:™ I 'I ‘ With Star Join 6

Moke: If wou set the Daka Category as Cube, the default node is Aggregation, You can
change the default node ko Star Join by selecting the checkbo,

Calculation View with Star Join

It does not allow base column tables, Attribute Views or Analytic views to add at data
foundation. All Dimension tables must be changed to Dimension Calculation views to use in
Star Join. All Fact tables can be added and can use default nodes in Calculation View.

Example

The following example shows how we can use Calculation View with Star join:
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You have four tables, two Dim tables, and two Fact tables. You have to find list of all
employees with their Joining date, Emp Name, empld, Salary and Bonus.

Copy and paste the below script in SQL editor and execute.

Dim Tables: Empdim and Empdate

Create column table Empdim (empId nvarchar(3),Empname nvarchar(100));
Insert into Empdim values('AAl', 'John');

Insert into Empdim values('BB1', 'Anand');

Insert into Empdim values('CC1l', 'Jason');

Create column table Empdate (caldate date, CALMONTH nvarchar(4) ,CALYEAR
nvarchar(4));

Insert into Empdate values('20100101','04','2010');
Insert into Empdate values('20110101','05','2011");

Insert into Empdate values('20120101','06', '2012"');

Fact Tables: Empfactl, Empfact2

Create column table Empfactl (empId nvarchar(3), Empdate date, Sal integer );
Insert into Empfactl values('AAl','20100101',5000);

Insert into Empfactl values('BBl','20110101',10000);

Insert into Empfactl values('CCl','20120101',12000);

Create column table Empfact2 (empId nvarchar(3), deptName nvarchar(20), Bonus
integer );

Insert into Empfact2 values ('AAl','SAP', 2000);
Insert into Empfact2 values ('BB1','Oracle', 2500);
Insert into Empfact2 values ('CC1l','JAVA', 1500);

Now we have to implement Calculation View with Star Join. First change both Dim tables to
Dimension Calculation View.

Create a Calculation View with Star Join. In Graphical pane, add 2 Projections for 2 Fact
tables. Add both fact tables to both Projections and add attributes of these Projections to
Output pane.
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Add a join from default node and join both the fact tables. Add parameters of Fact Join to
output pane.
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In Star Join, add both- Dimension Calculation views and add Fact Join to Star Join as shown
below. Choose parameters in Output pane and active the View.
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SAP HANA Calculation View: Star Join

—ramT|

Once view is activated successfully, right click on view name and click on Data Preview. Add
attributes and measures to values and labels axis and do the analysis.

Benefits of using Star Join

It simplifies the design process. You need not to create Analytical views and Attribute Views
and directly Fact tables can be used as Projections.

3NF is possible with Star Join.

Calculation View without Star Join
Create 2 Attribute Views on 2 Dim tables-Add output and activate both the views.

Create 2 Analytical Views on Fact Tables-> Add both Attribute views and Factl/Fact2 at
Data Foundation in Analytic view.

Now Create a Calculation View-> Dimension (Projection). Create Projections of both
Analytical Views and Join them. Add attributes of this Join to output pane. Now Join to
Projection and add output again.

Activate the view successful and go to Data preview for analysis.
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Calculation View: Without Star Join
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15. SAP HANA — ANALYTIC PRIVILEGES

Analytic Privileges are used to limit access on HANA Information views. You can assign
different types of right to different users on different component of a View in Analytic
Privileges.

Sometimes, it is required that data in the same view should not be accessible to other users
who do not have any relevant requirement for that data.

Example

Suppose you have an Analytic view EmpDetails that has details about employees of a
company- Emp name, Emp Id, Dept, Salary, Date of Joining, Emp logon, etc. Now if you do
not want your Report developer to see Salary details or Emp logon details of all employees,
you can hide this by using Analytic privileges option.

e Analytic Privileges are only applied to attributes in an Information View. We cannot
add measures to restrict access in Analytic privileges.

e Analytic Privileges are used to control read access on SAP HANA Information views.

So we can restrict data by Empname, Empld, Emp logon or by Emp Dept and not by
numerical values like salary, bonus.

Creating Analytic Privileges

Right Click on Package name and go to new Analytic Privilege or you can open using HANA
Modeler quick launch.

- ™ |

F-H _asJoshitr.

-y 3 Package. .

- _MEWSALE Aktribute Yiew, .,

EE Pract =L, Find Ckrl+F

Eom #  fAnalvkic Yiew, .,
B-gF _¥_PH_PKC 4 Refresh F5 - . .
=8 7K _PKG _ 2| Calculation View. ..
WoH 7PH_PKG [~] Auta Documentation 2 Analytic Privilege. . _
- ove_p 3 Activate €8 Procedure. ..
E-H 1202121 © Redeploy %) Derision Tahle
(-1 1EMMIDT Edit

- 4DEBUG 3§ Delste Delete

- £ 4ManNU

E SQEESX Remove Filker 3

W83 soBEx | Filter Objects. .,

- ALSALE Raste Cirl+y | Properties 53

- aas Refactor 9

- o _A_GPACKAGE

-1 ABA_TDEC
; _
H-H aaa1z1 General Property | value

F-83 aaven Mame & GPACKAGE

Enter name and Description of Analytic Privilege-> Finish. New window will open.
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SAP HANA

You can click on Next button and add Modeling view in this window before you click on
finish. There is also an option to copy an existing Analytic Privilege package.

Once you click on Add button, it will show you all the views under Content tab.
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Reference Models
Restrictions apply to all the models shown in the lisk below,

E R E

7 E B R

SAP HANA: Adding Views to Analytic Privileges

Choose View that you want to add to Analytic Privilege package and click OK. Selected View
will be added under reference models.

Now to add attributes from selected view under Analytic Privilege, click on add button with
Associated Attributes Restrictions window.

Associated Attributes Restrictions @ .

Select attributes bo assign analytic privileges,

add.

Model Mame | Atbributes | Descripkion | Counk |
r_!_'__!ESEIEEI: Object

Rermao

Select attributes to define Filkers

Sl we AN_DISC

----- FDISCAMT
----- FCURREMCY
----- CUSTID

----- CURREMCY
[l AT _COPY
..... SRP

- STATE X
e ZMAME
b lang
1=k o AT CLSTOMER ik Ak

1
q
[

|

i

5

[

Add objects you want to add to Analytic privileges from select object option and click on
OK.

In Assign Restriction option, it allows you to add values you want to hide in Modeling View
from specific user. You can add Object value that will not reflect in Data Preview of Modeling
View.
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Analytic Privileges: Assighing Restrictions to Object

We have to activate Analytic Privilege now, by clicking on Green round icon at top. Status
message — completed successfully confirms activation successfully under job log and we can

use this view now by adding to a role.

Now to add this role to a user, go to security tab-> User-> Select User on which you want

to apply these Analytic privileges.

= Security User [ User Parameters |
----- E Security
LB Users i AM1Z34
[ AAL234 Authentication
5} ARADLZS Password
g ABCOL Password®; €"'I Confirm®; I
b aBC_TEST O 'éertbemlsm*. |
B alaY xternal 10
 asta valid From:  [Sep 3, 2015 2: 19544 PM GMT+05:30 A validunt
- BABUZZ
- BAM Session Client: ﬂl
~ { CHANDU nted Roles| System Privileges | Object Privileges | Analytic Privileges | Packa
i CHELLAREDLDMY
o
- DBACOCKPIT
5} DEMO_SLT_HAMA Analytic Privilege | Grankor
- DEW

Adding Analytic Privileges to User roles

Search Analytic Privilege you want to apply with the name and click on OK. That view will

be added to user role under Analytic Privileges.

To delete Analytic Privileges from specific user, select view under tab and use Red delete
option. Use Deploy (arrow mark at top or F8 to apply this to user profile).
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16. SAP HANA — INFORMATION COMPOSER

SAP HANA Information Composer is a self-service modeling environment for end users to
analyze data set. It allows you to import data from workbook format (.xls, .csv) into HANA
database and to create Modeling views for analysis.

Information Composer is very different from HANA Modeler and both are designed to target
separate set of users. Technically sound people who have strong experience in data
modeling use HANA Modeler. A business user, who does not have any technical knowledge,
uses Information Composer. It provides simple functionalities with easy to use interface.

Features of Information Composer

¢ Data extraction: Information Composer helps to extract data, clean data, preview
data and automate the process of creation of physical table in the HANA database.

¢ Manipulating data: It helps us to combine two objects (Physical tables, Analytical
View, attribute view and calculation views) and create information view that can be
consumed by SAP BO Tools like SAP Business Objects Analysis, SAP Business Objects
Explorer and other tools like MS Excel.

e It provides a centralized IT service in the form of URL, which can be accessed from
anywhere.

How to upload data using Information Composer?

It allows us to upload large amount of data (up to 5 million cells). Link to access Information
Composer-

http://<server>:<port>/IC

Login to SAP HANA Information Composer. You can perform data loading or manipulation
using this tool.

To upload data this can be done in two ways-

e Uploading .xls, .csv file directly to HANA database
e Other way is to copy data to clipboard and copy from there to HANA database.

o It allows data to be loaded along with header.

On Left side in Information Composer, you have three options-

Select Source of data -> Classify data -> Publish
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Specify source of date

Data from File Systemn
® Duata froen Clipboard

W L weadd anth cclurrn beeches

Once data is published to HANA database, you cannot rename the table. In this case, you
have to delete the table from Schema in HANA database.

“SAP_IC” schema, where tables like IC_MODELS, IC_SPREADSHEETS exists. One can find
details of tables created using IC under these tables.
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2864996decell lel18edl,.. PIiE ubas s FUBLISHED cfEMP IC_TABLES EMP

2B6A996e£ce01 161956F. ., - 4 220Tr bt PUBLISHED fEMP IC_TABLES EMP1

421817741 1818¢2S.,, Plaoe .";‘.‘l PUBLISHED CJCOUNTRY IC_TARES COUN

561505b///cal 1219l

Caiial¥ibdeo,

Using Clipboard

Another way to upload data in IC is by use of the clipboard. Copy the data to clipboard and
upload it with help of Information Composer. Information Composer also allows you to see
preview of data or even provide summary of data in temporary storage. It has inbuilt
capability of data cleansing that is used to remove any inconsistency in data.

Once data is cleansed, you need to classify data whether it is attributed. IC has inbuilt
feature to check the data type of uploaded data.

Final step is to publish the data to physical tables in HANA database. Provide a technical
name and description of table and this will be loaded inside IC_Tables Schema.

User Roles for using data published with Information Composer
Two set of users can be defined to use data published from IC.
e IC_MODELER is for creating physical tables, uploading data and creating information

views.
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e IC_PUBLIC allows users to view information views created by other users. This role
does not allow the user to upload or create any information views using IC.

System Requirement for Information Composer

Server Requirements:

e At least 2GB of available RAM is required.
e Java 6 (64-bit) must be installed on the server.

e The Information Composer Server must be physically located next to the HANA
server.

Client Requirements:

e Internet Explorer with Silverlight 4 installed.
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17. SAP HANA — EXPORT AND IMPORT

HANA Export and Import option allows tables, Information models, Landscapes to move to
a different or existing system. You do not need to recreate all tables and information models
as you can simply export it to new system or import to an existing target system to reduce

the effort.

This option can be accessed from File menu at the top or by right clicking on any table or

Information model in HANA studio.

File Tools Edit Mawigate Project Run wWindows Help
- P ) =1 =
Swskems 2 =

B - | @ §f - = B = s

E1d Backup
= Catalog

‘== Public Synonyms
=12 110BERSGL
= Column Yiews
= EPM Models
= EPM Query Sources
= Functions

=
]I

operkies Error Log =/ Job Log ==

= Indexes

= Procedures

P Sequences

P Sy nonyms

= Tables

""" SLUDIT_TAELE

""" IHF!,Tr'-'1Er'- FY Mews Index

_____ AEA EMPHASH =] MeEvy Swyhonym

= )

----- ] EMPLOwEES R Metw Vi

""" EE EMPR oW Pleuy >
EMPTHMPCOL ., -
EMPTRIGEEN Cpen Definition
EMPwITHDG - DPSn centent
ErPWITHDE -:\E Dpen Dakta Previews
ErMPWSTTHRIC
RAMSEPART 38 Delets Delete
ROUMDROE]
simpledhb Generake [
TEST1

[*]L— Triggers
=75 Expork. ..
[F]L Wiewes e P

l Swskem I

|enl: History |

=

= IMRMATH
5 =  TL Y NTH
- =E SoBEX

|
()

Load inta Memory. . .

Im|
()

Unload From Memorsy. ..
Perform Delta Merge. ..

Exporting a table/Information model in HANA Studio:

Go to file menu-> Export-> You will see options as shown below:

= = 1=
5 HDB (HakLA)
""" {;‘;‘& Backup

= Catalog

Zonkent

T == a8 - =

=
Prowisioning
Securiky

Select an expork destination:

Itype Filter texk

Fl-L= General

== EJB

== Install

Cle=s Jawa

== Jawa EE

cle== Plug-in Deweloprnent
cle== RunfDebug

s SaP Hamo,

C O HAMG Conkenk
2= Change and Transpork Syskem (CTS)
=T Deelivery Unik
T Developer Mode
B SOP Suppork Mode

== Tasks
Cle== Team
-2 Wb
T wimh Services

= Back I MHext = I

¥
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Export Options under SAP HANA Content

Delivery Unit

Delivery unit is a single unit, which can be mapped to multiple packages and can be exported
as single entity so that all the packages assigned to Delivery Unit can be treated as single
unit.

Users can use this option to export all the packages that make a delivery unit and the
relevant objects contained in it to a HANA Server or to local Client location.

The user should create Delivery Unit prior to using it.

This can be done through HANA Modeler->Delivery Unit->Select System and Next->Create-
> Fill the details like Name, Version, etc. ->0K-> Add Packages to Delivery unit->Finish

T Caick Wi 13 =

P —rn
= Mew Delivery Unit M= E3
Delivery Units
r [ [ Res Delivery Unit = Create....
ABCD ECARE ME Create & delvery urit bo transport packages
ADRIET MAVN... | HARK _l
CHAITLY NAVNL.. = SAPF HAMA Modeler
DEL_AISALE HAUN... b= [TesT % Delwary Units
DU _B1S ECARE  Ram o e
= Wendor : [ RELAMMCE .
FILEREPO: RELAL = Generate Tim
HAraD sap.com  Me  Pesponshle ; [ N
HAMA_ADMIN SAp.COM SR g [t T3 Configure Inng
AR, DEFAC0] MAWN.., SY5 _ =
HAMA_DEMOCONTEN, .. sapcom  Sap  cupport Package Wersion : [0 5 Data Pravisio
A, DEY_WORKSHOP sapocom | 582 Pighch Warskon : El
HARG, DEV_WORKSH. .. sapcom 548 | =3 Import
Homa DT _B&SE sap.com  SAP = - .
al Capit N | E23 Ewpon
S PPMSID - - W
A o I[ Mass Copy
ACH 3 i
Packages L Add. .. o alidate
Remove O Aclivate
& Redeploy
@ ox | come | WP
KN | A
2 | X ==

Once the Delivery Unit is created and the packages are assigned to it, user can see the list
of packages by using Export option:

Go to File->Export->Delivery Unit->Select the Delivery Unit.

You can see list of all packages assigned to Delivery unit. It gives an option to choose export
location-

e Export to Server
e Export to Client
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r_!_'__]EE:|-|:|:||:|rI: Through Delivery Unit

Select Delivery Unit

Select the delivery unit containing all the objects that wou wank to export.

Delivery Unik;

alias: I

Lisk of Packages h

HB13_SaLES

I Filter by Eimne

Seleck Time Inkerwal

Tirme Inketrweal: I 'I
From: I | Ta: |
Expork Location '_

= Expoart to Server i Expork to Clienk

e
'\:3/' = Back I Mexk = I Fimish I Cancel

You can export the Delivery Unit either to HANA Server location or to a Client location as
shown.

The user can restrict the export through “Filter by time” which means Information views,
which are updated within the mentioned time interval will only be exported.

Select the Delivery Unit and Export Location and then Click Next->Finish. This will export
the selected Delivery Unit to the specified location.
Developer Mode

This option can be used to export individual objects to a location in the local system. User

can select single Information view or group of Views and Packages and select the local Client
location for export and Finish.

This is shown in the snapshot below.
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'ifj;EHle‘t Through Developer Mode

Select Objects

Sel=ect the objecks that wou wwank Eo expork,

—bjects For Expork

== Conktent
- E3 PAaCK_RavT
-E24 _ DDTEST
-EF _ TEST
-HF __KkP

-EH3 _ Training
EE _ wedlz

Aktribuke View s (5,
o analvhic viewes (20
e TEST _AMNS

= Calculakion Wiewves (T

= analytic Privilege s (75,

= EH3 _andashitram
(2R S

o ZAM_WMIEWY  SALESOOL

=]

== Conkenk
= _a_ cPacCkacE
Sl analybic Wiew s @7,
fenes TEST _AMa

— Export Locakion

Target Folder: I CHhllsersiHARS L 7\ Deckiop

EBrowse. . . I

-

)

= Back

I Finish I

I Mexk =

Zancel I

HARA

Fri Maw 15 11:49:4= IST Z015

Zompleted successFully

Support Mode

This can be used to export the objects along with the data for SAP support purposes. This

can be used when requested.

Example: User creates an Information View, which throws an error and he is not able to
resolve. In that case, he can use this option to export the view along with data and share it

with SAP for debugging purpose.

Select Object

'__f_‘_!EE:-:porl: Through SAP Support Mode

Select a content object to export. This operation exporks its associated objecks and table
deFfinitions withouk daka, to the Clienk locakion.,

-~ Debug E

— available

=)= Zankent

] PaiCk_RanT
__ DDTEST

_ TEST

_ kP

__ Training

_ wedlZz

A GPACKEAGE

BERRHAE

= akkribuke View s
= oAnalybic Wieves ¢
ches TEST__ Ao
Ch EA_WIENW

[#]-- == Calculation Wiew ™
- | >

=

Add

Remowe I

— Selected

== Canktenkt
B A GPACKasE
= Analvbic Wiewes (7.
Lo nm TEST_AMMG

Export Lacaktion ?

i Expork ko Server

= Expork ko Clienk

Location:

I i dsersiHARS L T\ Desklop\HDEY A GP&aCEKaSE analvhicviewves

Browse. .. I

Fil= marme: | TEST1]

= Back I

Hexk =

| Finish |

Zancel
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Export Options under SAP HANA Studio:
Landscape: To export the landscape from one system to other.

Tables: This option can be used to export tables along with its content.

Import Option under SAP HANA Content

Go to File->Import, You will see all the options as shown below under Import.

Data from Local File

This is used to import data from a flat file like .xls or .csv file.

- R o=l =
Select
N
Impork data From .csw, .xls,  xl=x Files o local swskem i E i 5 I

Select an impork source:

wpe Filker text

..... FH catalog Objects :I
----- B EsSRI Shapefiles

----- ?@ Landscape

== SAP HAMNA Content

=5 Daka From Local File

<oy Delivery Unik

sy Developer Mode

gy Mass Impork of Metadaka
<=y Sample Applications

e EEyg SAP MebWweawver By Models
=g Seleckive Impork of Metadaka
== Tasks
= Team
H- = wWieb
Fl
Fl

—= Web services
= mPL |

BEEEE

Hisktor Frogry
¥ = ® = Back I Mexk = I Firmist I Zancel I

Click on Next-> Choose Target System-> Define Import Properties

Select Source file by browsing local system. It also gives an option if you want to keep the
header row. It also gives an option to create a new table under existing Schema or if you
want to import data from a file to an existing table.
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'__f___!éll'l'lpl:ll‘t Data from Local File

Define Import Properties

Seleck the 25V or Excel File{Microsoft
upload data

SAP HANA

B | #iF Debug |%E|-E

office 97 or abowve) to

—Source File

—

Select File | CHUsersiHARA L 7\ DeskiopiMew Microsoft Excel Worksheek,  Browse. .. |

File Encoding IDeFauII:

|

— File Details

Field Delimiter ICDmma (]

I Header rowe exisks

Header Row @ I

[+ Ignore leading and krailing whike-space(s) in file

LI Select Worksheek: ISheetl LI

v Irmport all daka

Skark Line I End Line I

— Target Table

& Mew Schema: |a1saLes

—

Table Mame: | TEST_ LS|

i Existing I

Seleck tabkle I

Q < Back

I Mext = I Fimish I Cancel I

When you click on Next, it gives an option to define Primary Key, change data type of
columns, define storage type of table and also, allows you to change the proposed structure

of table.

:Import Data from Local File

Manage Table Definition and Data Mappings

Manage table definition for new tables and source target column mappings

Mame

—Source File{hew Microsoft Excel Worksheet,

s — Target TabledB11SALES. TEST_X¥LS)
Proposed Table Structure l'I_J:jl P dtore Type Colurnn store - |~ ]|—=]:

COLUMM_D
COLUMR_L
COLUMM_Z

Mame |pat... |l s |k |n]o.]m [
P oL Mva.., 11 1] [
B COL Mva... 13 ][] =
P oL Mva... 14 1] c

File Draka : Mew Microsoft Excel Worksheet, xlsx=

coLurMM_0 | coLurm_1 | coLumm_z |

Customer IL. Custormer M Cusktomer P

1.0 Jack. S55-999-05
2.0 Jone SE5-345-43
3.0 Jason S85-234-56

< Back Mexk = I Finish I Cancel
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When you click on finish, that table will be populated under list of tables in mentioned
Schema. You can do the data preview and can check data definition of the table and it will
be same as that of .xIs file.

o] = = ] HDE - B11SALES. TEST_®LS i "B11SALES"."TEST_®LS" =2
=l E — <}:=> = 9 paw Data II' Distinckt walues . 3 1 Aanalysis
DIM_CUSTOMER =1 .
DIM_PRODUET I CE < rows retriewved - 28 ms
DI REGIC cotararg_o | LR 1 | corarar_z |
Ermp_Bonus Zuskorer I Zuskomer MNAarE —uskamer Phones
FCTRew 1.0 Jack SE5-999-654Z
FCTRewenus =.0 Jone S85-345-4345
FCT_SALES =.0 Jason S85-234-5643

rMPORT
IMPORT_TEST
PIWVOT

PLAYER
SOBIMS,

TEAM

TEST

TEST1

TEST=

TESTS

TEST x5 ~i—

Delivery Unit

Select Delivery unit by going to File->Import->Delivery unit. You can choose from a server
or local client.

You can select “Overwrite inactive versions” which allows you to overwrite any inactive
version of objects that exist. If the user selects “Activate objects”, then after the import, all
the imported objects will be activated by default. The user need not trigger the activation
manually for the imported views.

r_!_-__!gln‘lporl: Through Delivery Unik 5= Debug |@- =
Select File

Seleck the required file bo import contenkt objecks.

— Seleck File
= Serwer = Cliegnk

[ Aackions

[+ orwverwrite inackive wersions 6
I~ Activake Dbjectsﬁ

—objeck impork sinnulakion

Skakus I obisck mams I Packags mams I AI
- o AN_DISC E13_SAalES |
) @ AN SALES B13_SALES
- & AMN_SALES1 B15_SAalLES
- #  AMN_SALESA... Bl3_SALES
) # AN _SALES o B13_SALES
- [ i =1
L
|\‘?> = Back I et = I Finish I Cancel I

Click Finish and once completed successfully, it will be populated to target system.

Developer Mode

Browse for the Local Client location where the views are exported and select the views to
be imported, the user can select individual Views or group of Views and Packages and Click
on Finish.
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Mass Import of Metadata

SAP HANA

Go to File->Import->Mass Import of Metadata ->Next and select the source and target

system.

Configure the System for Mass Import and click Finish.

= Senres Bt h
vstem tiame [ ~ |

Hosk Marne

Schema Mames

— Target Details -

Serwer Mame saphan
Instance Mumber oo
Schema Syskern
25 User I
Fassword I

Click. FINISH ko confirm.

'i?;‘ = Back I Mext = I Finish I Cancel

Selective Import of Metadata

It allows you to choose tables and target schema to import Meta data from SAP Applications.

Go to File-> Import-> Selective Import of Metadata->Next

Choose Source Connection of type “"SAP Applications”. Remember that the Data Store should

have been created already of type SAP Applications->Click Next

—

Fi:Selective Innmpork of Metadaka

Select and Manage Connection

Select Source system For impork

Seleckt Source Conneckion IDDl 1_ECC

Conneckion RMame: o011 _ FEdT

Source Connection Details
|7C|:|nnecti|:|r| Twpe saP_applications

Twpe of Sbhiecks bo Impork [Table=

D] = Back

I Fl=x=k = I Fimish
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Selective Import of Metadata

Select Objects for Import

Browse and select objects For impork

—Source (0011 _ECC) — Targek {'HDE")
I » I Add Dependent Tablesl

Dbjeck Mame I

Objeck Mame I Descripkion I
Sl SaP_akw _ 5 Accounting
][ Aar Overh, ..
A Profica. ..
Ar Produ. ..
A0 Execud. ..
A Profic ...
AP Gener. ..

AN Assek L. Add == I
AM Funds ...

AM Legal ... =< Remowve I
a0 Specia. ..

A0 Invesk. ..
AM Real E. L.
A Cash oL,

Huran Re. ..

Logiskics
Cross app...

® = Back I Mexk = I Fimish

Select tables you want to import and validate data if required. Click Finish after that.
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PART 3: SAP HANA — REPORTING
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18. SAP HANA — REPORTING VIEW

We know that with the use of Information Modeling feature in SAP HANA, we can create
different Information views Attribute Views, Analytic Views, Calculation views. These Views
can be consumed by different reporting tools like SAP Business Object, SAP Lumira, Design
Studio, Office Analysis and even third party tool like MS Excel.

These reporting tools enable Business Managers, Analysts, Sales Managers and senior
management employees to analyze the historic information to create business scenarios
and to decide business strategy of the company.

This generates the need for consuming HANA Modeling views by different reporting tools
and to generate reports and dashboards, which are easy to understand for end users.

\n-MemOry

Predice

. SAP

HANA

Reajl-time

SAP HANA: Reporting and Analysis

In most of the companies, where SAP is implemented, reporting on HANA is done with BI
platforms tools that consume both SQL and MDX queries with help of Relational and OLAP
connections. There is wide variety of BI tools like — Web Intelligence, Crystal Reports,
Dashboard, Explorer, Office Analysis and many more.
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19. SAP HANA — Bl 4.0 CONNECTIVITY TO HANA VIEWS

Reporting Tools

Web Intelligence and Crystal Reports are most common BI tools that are used for reporting.
WeblI uses a semantic layer called Universe to connect to data source and these Universes
are used for reporting in tool. These Universes are designed with the help of Universe design
tool UDT or with Information Design tool IDT. IDT supports multisource enabled data source.
However, UDT only supports Single source.

Main tools that are used for designing interactive dashboards- Design Studio and Dashboard
Designer. Design Studio is future tool for designing dashboard, which consumes HANA views
via BI consumer Service BICS connection. Dashboard design (xcelsius) uses IDT to consume
schemas in HANA database with a Relational or OLAP connection.

SAP Lumira has an inbuilt feature of directly connecting or loading data from HANA
database. HANA views can be directly consumed in Lumira for visualization and creating
stories.

Office Analysis uses an OLAP connection to connect to HANA Information views. This OLAP
connection can be created in CMC or IDT.

HANA
[: Crystal Reports 2011 [__ Design Studio j
Erystal Report for Enterprise II— —- SAP Lumira :J

Information
Design Tool j

Explorer

C Dashboards I—-- T
|
|
L Fo

E Weh Intelligence J . ____ _ Analysis for OLAP j

4C Analysis for MS Office j

SAP BI tool Integration with HANA

In the picture given above, it shows all BI tools with solid lines, which can be directly
connected and integrated with SAP HANA using an OLAP connection. It also depicts tools,
which need a relational connection using IDT to connect to HANA are shown with dotted
lines.
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Relational vs OLAP Connection

The idea is basically if you need to access data from a table or a conventional database then
your connection should be a relational connection but if your source is an application and
data is stored in cube (multidimensional like Info cubes, Information models) then you
would use an OLAP connection.

e A Relational connection can only be created in IDT/UDT.
e An OLAP can be created in both IDT and CMC.

Another thing to note is that a relational connection always produces a SQL statement to
be fired from report while an OLAP connection normally creates a MDX statement

Information Design Tool

In Information design tool (IDT), you can create a relational connection to an SAP HANA
view or table using JDBC or ODBC drivers and build a Universe using this connection to
provide access to client tools like Dashboards and Web Intelligence as shown in above
picture.

You can create a direct connection to SAP HANA using JDBC or ODBC drivers.
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20. CRYSTAL REPORTS

Crystal Reports for Enterprise

In Crystal Reports for Enterprise, you can access SAP HANA data by using an existing
relational connection created using the information design tool.

You can also connect to SAP HANA using an OLAP connection created using information
design tool or CMC.

Design Studio

Design Studio can access SAP HANA data by using an existing OLAP connection created in
Information design tool or CMC same like Office Analysis.

Dashboards

Dashboards can connect to SAP HANA only through a relational Universe. Customers using
Dashboards on top of SAP HANA should strongly consider building their new dashboards
with Design Studio.

Web Intelligence

Web Intelligence can connect to SAP HANA only through a Relational Universe.

SAP Lumira

Lumira can connect directly to SAP HANA Analytic and Calculation views. It can also connect
to SAP HANA through SAP BI Platform using a relational Universe.

Office Analysis, edition for OLAP

In Office Analysis edition for OLAP, you can connect to SAP HANA using an OLAP connection
defined in the Central Management Console or in Information design tool.

Explorer

You can create an information space based on an SAP HANA view using JDBC drivers.

Creating an OLAP Connection in CMC:

We can create an OLAP Connection for all the BI tools, which we want to use on top of HANA
views like OLAP for analysis, Crystal Report for enterprise, Design Studio. Relational
connection through IDT is used to connect Web Intelligence and Dashboards to HANA
database.

These connection can be created using IDT as well CMC and both of the connections are
saved in BO Repository.

Login to CMC with the user name and password.
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From the dropdown list of connections, choose an OLAP connection. It will also show already
created connections in CMC. To create a new connection, go to green icon and click on this.

Central Management Console

OLAP Connections v @

A Manage = Achions Organize

-

S G-+ B

; E_m Title * Type

i B10 Connections B10_Connections Folder
5 B B11_MN Folder

* B M

Enter the name of an OLAP connection and description. Multiple persons, to connect to HANA
views, in different BI Platform tools, can use this connection.

Provider: SAP HANA
Server: Enter HANA Server name

Instance: Instance number

Central Management Console
QLAP Connections hd
- | Mame:
., | Description {opkional):
5| Provider: SAP HAMNA - 6
= | Serwer Information: Server:
e
Instance Murmber:
b
- Canneck ko server ko choose a cube: | —gnnect @
= Authenticakion: FPrompk - @
=
o3 Associated Universe: Mo Universe is associated with this connection
==
oot Associake
Save Cancel
=]
=

It also gives an option to connect to a single Cube (You can also choose to connect to single
Analytic or Calculation view) or to the full HANA system.

Click on Connect and choose modeling view by entering user name and password.

Authentication Types: Three types of Authentication are possible while creating an OLAP
connection in CMC.

e Predefined: It will not ask user name and password again while using this connection.
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e Prompt: Every time it will ask user name and password

e SSO: User specific

e Enter user: user name and password for HANA system and save and new connection
will be added to existing list of connections.

Now open BI Launchpad to open all BI platform tools for reporting like Office Analysis for
OLAP and it will ask to choose a connection. By default, it will show you the Information
View if you have specified it while creating this connection otherwise click on Next and go
to folders-> Choose Views (Analytic or Calculation Views).

SAP Lumira connectivity with HANA system

Open SAP Lumira from Start Program, Click on file menu-> New-> Add new dataset->

Connect to SAP HANA->Next

File Edit S TE

Data

Help

m Home
E iy ltems
@ Documents

.||| Visualizations

Ii! Datasets

D.Elm Stories

SAF Lumira Cloud

SAFP Lumira Edge Server

SAF BI

e % & 9

Connections

@ Add new dataset

Select a Source:

G@0xQepmRiA

Microsoft Excel
Load an Excel Worksheet as a dataset

Text
Load a text file (*.csw™ Bt " log,* prn,* tsw) a5 a datas;

Copy from Clipboard
Copy from Clipboard

Connect to SAP HANA
Connect to data in an SAP HANA View 6
Download from SAP HANA

Cownload data from an SAF HARMA view as a dataset

Universe
Connect ta a Uniwverse and download a dataset

Query with SQL
Fun freehand SC2L on a database to download a dat

Connect to SAP Business Warehouse
Connect to a BEx Qluery or an InfoFrowvider

Difference between connect to SAP HANA and download from SAP HANA is that it will
download data from Hana system to BO repository and refreshing of data will not occur with
changes in HANA system. Enter HANA server name and Instance number. Enter user name
and password -> click on Connect.
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e Add new dataset

Connect to SAP HANA

Server:

InstancesFPart: oo f
I Authenticate by Operating Systerm (S5O

Llser:

FPassword:

I Save Password

It will show all views. You can search with the view name->Choose View->Next. It will show

all measures and dimensions. You can choose from these attributes if you want->click on
create option.

There are four tabs inside SAP Lumira:

e Prepare: You can see the data and do any custom calculation.

¢ Visualize: You can add Graphs and Charts. Click on X axis and Y axis + sign to add
attributes.

Compose: This option can be used to create sequence of Visualization (story) ->
click on Board to add numbers of boards-> create -> it will show all the visualizations
on left side. Drag first Visualization then add page then add second visualization.

Share: If it is built on SAP HANA, we can only publish to SAP Lumira server.

Otherwise you can also publish story from SAP Lumira to SAP Community Network
SCN or BI Platform.

Save the file to use it later-> Go to File-Save-> choose Local->Save

Creating a Relational Connection in IDT to use with HANA views in WebI and
Dashboard:

Open Information Design Tool-> by going to BI Platform Client tools. Click on New-> Project
Enter Project Name-> Finish.

B Information Design Tool
File Edit ‘Window Help

% Mew Universe 4& QLAP Connection

| jOpen Praject. .. 3;3 Daka Foundation

[E}’Recent Resources. .. Kl Project
P
Close i Fqg Business Layer
Clase &l Zhe| - ShifE- = other. .. el
SaVE ZEElH-S
Sate Al ZEEH-ShifE+S

Right-click on Project name-> Go to New->Choose Relational Connection->Enter
Connection/resource name->Next-> choose SAP from list to connect to HANA system->SAP
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HANA-> Select JDBC/ODBC drivers ->click on Next -> Enter HANA system details-> Click
on Next and Finish.

File Edit ‘“Windows Help

D= | X w25 |89 | e a8
“3* Local Projects &3 ] = = 7 = 8 ||
= El+ =14+

SR TET Sop b

| mew " ERGE
= | Cap CErl4-C [ Folder

Paste Chrl -5 %_F!_E:Iati:::nal Connecktion

2 Delete A oLAP Connection
Move. .. —f4Daka Foundation
Rename. .. Fz m Project

£ | Refresh FS »&Business La'\,-.-'er-
Close Praject P&SAP HAMNS Business Laver
Close Unrelated | Projects |_={_,”Other. . CRFIR

You can also test this connection by clicking on Test Connection option.

bl Projects E@] =] <}'==€> - Ell .
E+ 1=t 72 General Informal:ion] E Show values

TEST_SaP_HaMNAL
L — — Mare
L TEST_SaP_HAaM&. crx %

| TEST_SaP_HAMA

Crescription

~iz Test Result E3

#2 Test Successful

- Show Detailsl Close I J =i Test Connection

T T T Paramerer name

Test Connection->Successful. Next step is to publish this connection to Repository to make
it available for use.

Right Click on connection name->click on Publish connection to Repository-> Enter BO
Repository name and password->Click on Connect->Next->Finish->Yes.

h] TEST_SaP_Hakal Publish Connection =

""" Zhe TEST_SAP_HAMA. cnix Publish Connection to a Repository

Open a session on khe repository where wou vwank to publish Ehe conneckion.

Sessions | o @BWF4EHPT 6400 (Hana - Enterprisel ~
Syrskemn [@BwraErFr:ea00 g
U=ser MHame= I Hana vI
FPassword I "Teseseee-e-
Sukthentication IEnterprise ~ I
Conmeck
epository Resources =32 —I

E== = =

I @BEwWF4EHPF 6400 (Hana - Enterprise’

=] = Bacl I MexE = I Fimishk I Cancel
E---[ﬁ?] TEST_SAP_HANAL Nare
WS TEST SAP_HANA cris _i-E
ol TEST_SAP_HANA, crox | TEST_3AP_HANA
Description

It will create a new relational connection with .cns extension.
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.cns- connection type represents secured Repository connection that should be used to
create Data foundation.

.cnx-represents local unsecured connection. If you use this connection while creating and
publishing a Universe, it will not allow you to publish that to repository.

Choose .cns connection type->Right Click on this->click on New Data foundation->Enter
Name of Data foundation->Next->Single source/multi source->click on Next->Finish.

L] Mew Data Foundation =i=]
= [ TEST_SaP_HAMAL MNew Data Foundation

{E‘E TEST_SAP_HAMA. cns Seleck a data Foundation bvpe based on the Features supporked by

el TEST_SAP_HAMS, crix each bvpe.

= Single Source

- Single connection
- Database-specific SOL swnkax
- Universe to be published locally or on secured server

= Multisource-Enabled

- Single and multiple connection=

- additional relational connections: SAS, SAP Bw

- Standard SL-92 and SAP BusinessObjects SOL Functions
- Universes ko be published on secured server

It will show all the tables in HANA database with Schema name in the middle pane.

Import all tables from HANA database to master pane to create a Universe. Join Dim and
Fact tables with primary keys in Dim tables to create a Schema.

~=r

=[] TEST_SAP_HANAL o

LlE TEST S&P_HANA.cns > & & ‘ v | @ = 2t |k Insert = ) Detect - ‘ B ‘ Familiesl +| &5 | @

[, TEST_SaP_Hatih.cric B2 BlISAES -

o TEST_SAP_Hana.dFe -] ARTICLE LOOKUP & "DIM_CUSTOMER™
i--m’ :nnusl - SuSEIEE i “FCT_SALES"
- Colnus “CLSTOMER_HMAME” i —
e “ADDRESS" ”ORDER_ID y

= “MARITAL_STATUS" ARG LEY Y i# "piM_REGION"
o[ cusoTMER "CUSTOMER_ID" .
£ cLsT_aTTR e ] L
-] CLST_DETALLS v e REGION_NAME
- i "M propuCT” OTY_S0LD

+- [ DIM_CUSTOMER "TOTALPRICE"

£ Fif DIM_PRODUCT ”PRODUCT-ID -
[ DIM_REGION ARSI
"UNITFRICE"

-7 Emp_Bonus

-l FCT_SALES

0 FCTRev h
FCTRevenue

IMPORT

IMBORT TEST

"CATEGORY_NAME"

f Repository Resources 52 =0
¢ - 7B X = et
- @BW74EHP7:6400 (Hana - Enterprise)

[===1
e
=

Master | o5 Insert View... |

rx MR = == W e W e e e o N o B R )

H
H
i

Double Click on the Joins and detect Cardinality->Detect-> OK->Save All at the top. Now
we have to create a new Business layer on the data foundation that will be consumed by BI
Application tools.

Right Click on .dfx and choose new Business Layer->Enter Name->Finish->. It will show all
the objects automatically, under master pane->. Change Dimension to Measures (Type-
Measure change Projection as required) ->Save All.
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Lacal Projects 23} S5 T T O UL TEST_SAP_HANA.crx ‘ . TEST_SAP_HANA. dfx w 9
e =t = 5
Business Layer Measure: Totalprice
() TEST_SAP_HAMA1 -
; LE TEST_SAP_HANA. bix Master B e [Totalprice Type [ teaswe | [acve o
- TEST_sAP_HANA.crs & -8, B 5t — T
L TEST_SaP_HANA.crx 5 N-H Description kel -
o TEST 58P HANA. & B TEST_3AP_HANA =
3 TE=T SRR RARA.dx 17 Dim Customer d [
Cuskomer Id
Customer Name Dak Type Projection Functipn:  [5um [ @ show Scr\ptml i Show Values..
Address
Marital Status 72 5L Definition 7% Advanced | Source Information | Custom Prapetties
Dim Product
m Procud Technical Information
Product 14 [ \
Product Name e
Uniitprice
Categary Name "“”ea@a ‘
Dim Regian |
Repository Resources 33 =8 EEQ‘D"::' ——— S==
egion Name A0 —
" . || = Data Foundation: /TEST_SAP_HANA1/TEST_SAP_HANA.dfx 7
- 2ABE X ) Fet Seles
, | - i < Order 1d p—
] @BWT4EHPTI6400 (Hana - Enterprise) ot & "DIM,_CUsToMER"
*CUSTOMER D"
Customer Id : - B "FCT sALES”
Ragion 14 CUSTOMER,_NAME T
Gty Sold *ADDRESS” - el
- Tatalprice "MARITAL_STATUS" PRODHETID.S i "DIM_REGION"
J CUSTOMER,_ID B
_- REGION_ID REGION_NAME"
Business Layer @ “pM_proDUCT" "QTY_SOLD"
) Oueres "PRODUCT_ID" "TOTALPRICE"
"PRODUCT_NAME"
) Parameters and Lists of Yalues : e
UNITPRICE'
' Havigation Paths "CATEGORY_MAVE"

Right-click on .bfx file->click on Publish->To Repository->click on Next->Finish-> Universe
Published Successfully.

Now open WebI Report from BI Launchpad or Webi rich client from BI Platform client tools
-> New -> select Universe->TEST_SAP_HANA->OK.

= [ localhost: 20s0 ,/B0OE BT
SAPg
=
ome | Documents | Mew Analysis Workspace | Web Intelligence = = & |
weeb Intelligence - ™ = L Universe

Seleck a universe For Ethe query.

Available Universes: == Refresh universe list
Mare . Revision | Folder
SAaPHAMADER O, ur:=: 1 DEW FAEHP T _&<0
=bl.unx = DEW FAEHP T _&<40
SLS_Global_analysis.uns 1 mEYW FAEHP T &40
SLS_Global_sanalysis.unsx 1 DEW FAEHP 7 _&40
SLS_REPORT . Umx 1 mEWFAEHP T _G40
(<=1 1 DEW FAEHP T _&<0
k=sk_bl.unx 1 DEWFAEHP T _G40

- | TEST _SaP _HaMa uns: 1 DEW FAEHP 7 _&40
TESTIMG 1 DEW FAEHP T &40
Ini EFasion <+ MEYW FHEHP T &40

All Objects will be added to Query Panel. You can choose attributes and measures from left
pane and add them to Result Objects. The Run query will run the SQL query and the output
will be generated in the form of Report in WebI as shown below.

oo mdl ~

Twpe here bo Filker bres

= 2] Mew Document
Zustomer Mame Report 1
Farital Status
Produckt Mame
Fegion Mame

by Sold

Totalprice

wariables Customer MNa Statu Product Nam R n Hame Oty Sold Totalprice
Drawvid Single Cell Tablet Latam 1 18,000
Drawidd Single HF Tahlet Eudrope-Africs 2 22,000
Jdack Married Gionee M2 Armerica 1 14 000
Jdone married Cell Tablet Latam = 20,000
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21. SAP HANA — EXCEL INTEGRATION

Microsoft Excel is considered the most common BI reporting and analysis tool by many
organizations. Business Managers and Analysts can connect it to HANA database to draw
Pivot tables and charts for analysis.

Connecting MS Excel to HANA

Open Excel and go to Data tab-> from other sources-> click on Data connection wizard->
Other/ Advanced and click on Next-> Data link properties will open.

File Home Insert FPage Lawout Farmulas Crata Rewiews i e
T My >~ Ty Ay 2l connections sl Az
—‘ __I _|_l _I_l =] —. = A
rom From From |From Other Exizting Refrezh il Sort Filter \“,-
ccess  Web Text Sources - Connections Al - = M7 Advanced
Zet Ext 21 From S0QL Server rort & Filter
a1 ==z Create a connection to a 5L Server table. Import data
— into Excel as a Table ar PivotTable report,
= l'l From Analysis Services
_1 Plewy bicrosoft B [ | Create a connection to a 3L Server &Analysis Services cube,
o — Import data into Excel as a Table or PivotTable report, H |
1 I From XML Drata Impork
ﬂ Dipen oF map a XpAL file into Excel,
2 =
3 Dy From Data Connection Wizard
jl Impoart data far an unlisted format by using the Data
4 — Connection wWizard and OLEDE.
5 B From Microsoft Query
& = Impoart data far an unlisted format by using the Microsoft
— Che e AriTErd amd CInEe
gl Data Link Properties | >=<|
Frowider I Connection | Adwanced | 20 1
S el=ct the=e data uvou vasnt bao conneck bo:
OLE ODE FProwider[=] AI
Ficros=aoft OLE DE Prowider for Indesing S ervice
Ficrosoft OLE DE Frowider for ODEBIC Drivers
kicroszoft OLE DE Frowvider for OLAF Services 2.0
kicrosoft OLE DB Prowider for Oracle
kicrosoft OLE DE Frowider for SOL Serwer
Ficro=oft OLE DE Simple Prowider
rS D ataShap=
OLE DB Frowider For Picrosoft Directory S ervices
SaF Busineszs Objects: Closed Integrator Easze
SaP BEvwe OLE DE Prowider
I ==t == I
Ok I Cancel I Help I

Choose SAP HANA MDX Provider from this list to connect to any MDX data source-> Enter
HANA system details (server name, instance, user name and password)-> click on Test
Connection-> Connection succeeded-> OK.

It will give you the list of all packages in drop down list that are available in HANA system.
You can choose an Information view -> click Next-> Select Pivot table/others-> OK.
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& B € D £ F G H | 1 i L Wl M ca Choose fislds to add to report: il

I B E Values
2010-00-01 16000 — sAL

a1 16000
0110101 24000 Total S a ;;ETM:::;:“E

81 24000 -
0120001 8000 30000 FALPATE

a 3000 25000 = [J ATT_EMPDIM

20000
15000
10000

5000

Grand Total 48000 [VJATT_EMPDIM

WTotl

Al Bl 1l

Draq filds between areas below:

200010 U010 L1 ' Repart Fiter 1 Legend Fields ..

ATT_EMPDATE v ATT_EMPDIM -

All attributes from Information view will be added to MS Excel. You can choose different
attributes and measures to report as shown and you can choose different charts like pie
charts and bar charts from design option at the top.
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22. SAP HANA—SECURITY OVERVIEW

Security means protecting company’s critical data from unauthorized access and use, and
to ensure that Compliance and standards are met as per the company policy. SAP HANA
enables customer to implement different security policies and procedures and to meet
compliance requirements of the company.

SAP HANA supports multiple databases in a single HANA system and this is known as
multitenant database containers. HANA system can also contain more than one multitenant
database containers. A multiple container system always has exactly one system database
and any number of multitenant database containers. AN SAP HANA system that is installed
in this environment is identified by a single system ID (SID). Database containers in HANA
system are identified by a SID and database name. SAP HANA client, known as HANA studio,
connects to specific databases.

SAP HANA provides all security related features such as Authentication, Authorization,
Encryption and Auditing, and some add on features, which are not supported in other

multitenant databases.
HANA Tools

IDBCfODBC

HTTP(S)

Identity

SAP HANA

Below given is a list of security related features, provided by SAP HANA:

User and Role Management

Authentication and SSO

Authorization

Encryption of data communication in Network
Encryption of data in Persistence Layer
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Additional Features in multitenant HANA database:

e Database Isolation - It involves preventing cross tenant attacks through operating
system mechanism

e Configuration Change blacklist — It involves preventing certain system properties
from being changed by tenant database administrators

e Restricted Features - It involves disabling certain database features that provides
direct access to file system, the network or other resources.

SAP HANA User and Role Management

SAP HANA user and role management configuration depends on the architecture of your
HANA system.

e If SAP HANA is integrated with BI platform tools and acts as reporting database, then
the end-user and role are managed in application server.

e If the end-user directly connects to the SAP HANA database, then user and role in
database layer of HANA system is required for both end users and administrators.

Every user wants to work with HANA database must have a database user with necessary
privileges. User accessing HANA system can either be a technical user or an end user
depending on the access requirement. After successful logon to system, user’s authorization
to perform the required operation is verified. Executing that operation depends on privileges
that user has been granted. These privileges can be granted using roles in HANA Security.
HANA Studio is one of powerful tool to manage user and roles for HANA database system.

User Types

User types vary according to security policies and different privileges assigned on user
profile. User type can be a technical database user or end user needs access on HANA
system for reporting purpose or for data manipulation.

Standard Users

Standard users are users who can create objects in their own Schemas and have read access
in system Information models. Read access is provided by PUBLIC role which is assigned to
every standard users.
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User | User Paramekters |

Authenkication

Password 3 sarL
Password®: 6' Confirm®: I
[ kerberos 1 #5092

External ID*: I

walid From: ISep 14, 2015 4:41:46 PM GMT+05:350 B Yalid Unkil: I

Session Client: 6'

Granted Roles | System Privileges | Objeck Privileges | Analytic Privileges | Package Privileges | Applicakion Privileges | Pri
o M

Fole | Granktor |
E; PUELIC @ =4

Restricted Users

Restricted users are those users who access HANA system with some applications and they
do not have SQL privileges on HANA system. When these users are created, they do not
have any access initially.

If we compare restricted users with Standard users:

e Restricted users cannot create objects in HANA database or their own Schemas.

e They do not have access to view any data in database as they don’t have generic
Public role added to profile like standard users.

e They can connect to HANA database only using HTTP/HTTPS.
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23. HANA — USERS ADMINISTRATION AND ROLE

MANAGEMENT

Technical database users are used only for administrative purpose such as creating new
objects in database, assigning privileges to other users, on packages, applications etc.

SAP HANA User Administration Activities

Depending on business needs and configuration of HANA system, there are different user
activities that can be performed using user administration tool like HANA studio.

Most common activities include:

Create Users

Grant roles to users

Define and Create Roles

Deleting Users

Resetting user passwords

Reactivating users after too many failed logon attempts
Deactivating users when it is required

How to create Users in HANA Studio?

Only database users with the system privilege ROLE ADMIN are allowed to create users and
roles in HANA studio. To create users and roles in HANA studio, go to HANA Administrator
Console. You will see security tab in System view:

= SR N -
Um Swstemns B2

B~ | =2 5y - E = s
=-ES HOB (Hama)

----- i%; Eackup

=% Zaktalog
= Zonktenkt

* = Prowisionin
=== Security&
----- E Security
o
=57 role 5 Mew User
Mlewy »

=

Refresh FS

% Find User

—+1 "
o Filkers. ..

When you expand security tab, it gives option of User and Roles. To create a new user right
click on User and go to New User. New window will open where you define User and User
parameters.

Enter User name (mandate) and in Authentication field enter password. Password is applied,
while saving password for a new user. You can also choose to create a restricted user.

The specified role name must not be identical to the name of an existing user or role. The
password rules include a minimal password length and a definition of which character types
(lower, upper, digit, special characters) have to be part of the password.
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Userl User Parameters |

5} New User

User Mame*: I | [ restricted user

Authentication

Password O sar [ s4F Logon Ticket:
Password®: ®| Corfirm*: |
O kerberos O z=09 [ saF assertion Ticket
External 10 I
Valid From: I FE wvalid Unkil: i3]

Session Client: ®|

Granted Roles | Swskem Privileges | Object Privileges | Analvtic Privileges | Package Privileges | application Privileges | Privileges on Users
o M 2L~ | petails
Role I Grantor I

Different Authorization methods can be configured like SAML, X509 certificates, SAP Logon
ticket, etc. Users in the database can be authenticated by varying mechanisms:

Internal authentication mechanism using a password.

External mechanisms such as Kerberos, SAML, SAP Logon Ticket, SAP Assertion Ticket or
X.5009.

A user can be authenticated by more than one mechanism at a time. However, only one
password and one principal name for Kerberos can be valid at any one time. One
authentication mechanism has to be specified to allow the user to connect and work with
the database instance.

It also gives an option to define validity of user, you can mention validity interval by
selecting the dates. Validity specification is an optional user parameter.

Some users that are, by default, delivered with the SAP HANA database are: SYS, SYSTEM,
_SYS_REPO, _SYS_STATISTICS.

Once this is done, the next step is to define privileges for user profile. There are different
types of privileges that can be added to a user profile.

Granted Roles to a User

This is used to add inbuilt SAP.HANA roles to user profile or to add custom roles created
under Roles tab. Custom roles allow you to define roles as per access requirement and you
can add these roles directly to user profile. This removes need to remember and add objects
to a user profile every time for different access types.
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g Seleck Roles =] E
- - ~  Enker search string tao Find a rale. -

# HDB - Mew User 53 Iﬁ
Matching items:

HDEBE (HANA] @ sap.hana.admin.roles: :administrakor ;l
Uscr 1T RS — @ sap.hana.admin.roles: :Monitoring
@ zap.hana.dermocontent.epm.roles: :Admin
@ sap.hana.democonktent.epm. roles: :User
@ sap.hana.ide.core.base.roles: :Base
@ sap.hana.ide. core.roles: iZonsumer
sap.hana.ide.roles: :CatalogDeveloper
zap.hana.ide.roles: :Developer
@ sap.hana.ide.roles: :EditorDeveloper
a @ sap.hana.ide.roles: :Security admin

li} Mew User
User Mare™: I_
Authentication ——

FPassword
Password®:

@ sap.hana.ide.roles: :Security Tester J
[ kerberas @ sap.hana.ide.roles: : Traceviewer
External I0v: 3 sap.hana.uis.db::SITE_DESIGMER
@ sap.hana.uis.db::SITE_USER
walid From: I_ @ sap.hana.xs.admin.roles: : JobViewer

@ sap.hana.xs.admin.roles: :SAMLYiewer
Session Client: ®I— @ sap.hana.xs.admin.roles: :SQLCCYiewer
sap.hana.xs.debugger::Debugger -—I

Granted Roles | Swske ||6] 881754 DATS PROY

=
Role ) oK | cance

Granted role to Users

PUBLIC: This is Generic role and is assigned to all database users by default. This role
contains read only access to system views and execute privileges for some procedures.
These roles cannot be revoked.

Granted Rn:nlesl Syskem Privileges | Objeck Privileges | Analytic Privileges | Package Privileges | Application Privileges | Privi
w N
Role | Grankar |
3 puBLIC 5v5
Modeling

It contains all privileges required for using the information modeler in the SAP HANA studio.

System Privileges

There are different types of System privileges that can be added to a user profile. To add a
system privileges to a user profile, click on + sign.

System privileges are used for Backup/Restore, User Administration, Instance start and
stop, etc.

Content Admin

It contains the similar privileges as that in MODELING role, but with the addition that this
role is allowed to grant these privileges to other users. It also contains the repository
privileges to work with imported objects.

78
w‘ tutorialspoint

LYEASYLEARHNING



SAP HANA

I i user 'SAPTEST' changed

User | User Paramekers

& SAPTEST

Authentication
Password

Password™®: ®I
[ k=erberos

External IDF: I

ISep 14, Z015 9:1=
Session Clienk: ®I

walid From:

Granted Roles | Swskem Privileges | C

o M

tem Privilege

o= Select System Privileges

Enter search string to Find a swsktem privilege.

Makching ikems:

== ADAPTER ADMIMN

= AEEMNT A0MIMN

E= ALIDIT ADMIN

= AUDIT OFERATOR

= B&ZKUP A0MIMN

= BACKUP OPERATOR

= CATALODG READ

“= _REATE REMOTE SOLURCE
“= CREATE R. SCRIFT

== CREATE SCEMNARIC

= CREATE SCHEMA

“= CREATE STRUCTURED FRIVYILEGE
== CREDEMTIAL ADMIMN

E= CATALOE READ
&= DATA ADMIN

&= DT ADMIM
&= EXPORT

| &= EXTEMDED STORMASE ADMIM
&= [MPORT

&= IMIFILE DTN

Properkies Job

Zurrenkt | History

Error Log =!

| == apaPTER ADMIN

System Privileges for Users and User Roles

Data Admin

This is a type of privilege, required for adding Data from objects to user profile.

i SAPTEST

Authentication

Password O sarL
Password®: ®| Confirm®: I
[ kerberos O =so9
External ID*: I
walid From: [Sep 14, 2015 2:13:25 PM GMT+05:30 FE walid Until: |

Session Clienk: lﬁll
Granted Roles | Swstem Privileges | Object Privileges | Analvtic Privileges | Package Privileges | Application Privileges | Privileg

= M

Swskem Privilege | Srantor |
= CATALOG READ HaML,
= DATA ADMIM Hams,

Given below are common supported System Privileges:

Attach Debugger

It authorizes the debugging of a procedure call, called by a different user. Additionally, the
DEBUG privilege for the corresponding procedure is needed.

Audit Admin

Controls the execution of the following auditing-related commands: CREATE AUDIT POLICY,
DROP AUDIT POLICY and ALTER AUDIT POLICY and the changes of the auditing
configuration. Also allows access to AUDIT_LOG system view.
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Audit Operator

It authorizes the execution of the following command: ALTER SYSTEM CLEAR AUDIT LOG.
Also allows access to AUDIT_LOG system view.

Backup Admin

It authorizes BACKUP and RECOVERY commands for defining and initiating backup and
recovery procedures.

Backup Operator

It authorizes the BACKUP command to initiate a backup process.

Catalog Read

It authorizes users to have unfiltered read-only access to all system views. Normally, the
content of these views is filtered based on the privileges of the accessing user.

Create Schema

It authorizes the creation of database schemas using the CREATE SCHEMA command. By
default, each user owns one schema, with this privilege the user is allowed to create
additional schemas.

CREATE STRUCTURED PRIVILEGE

It authorizes the creation of Structured Privileges (Analytical Privileges). Only the owner of
an Analytical Privilege can further grant or revoke that privilege to other users or roles.

Credential Admin
It authorizes the credential commands: CREATE/ALTER/DROP CREDENTIAL.

Data Admin

It authorizes reading all data in the system views. It also enables execution of any Data
Definition Language (DDL) commands in the SAP HANA database

A user having this privilege cannot select or change data stored tables for which they do
not have access privileges, but they can drop tables or modify table definitions.

Database Admin

It authorizes all commands related to databases in a multi-database, such as CREATE,
DROP, ALTER, RENAME, BACKUP, RECOVERY

Export
It authorizes export activity in the database via the EXPORT TABLE command.

Note that beside this privilege the user requires the SELECT privilege on the source tables
to be exported.

Import

It authorizes the import activity in the database using the IMPORT commands.
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Note that beside this privilege the user requires the INSERT privilege on the target tables
to be imported.

Inifile Admin

It authorizes changing of system settings.

License Admin
It authorizes the SET SYSTEM LICENSE command install a new license.

Log Admin

It authorizes the ALTER SYSTEM LOGGING [ON|OFF] commands to enable or disable the
log flush mechanism.

Monitor Admin
It authorizes the ALTER SYSTEM commands for EVENTSs.

Optimizer Admin

It authorizes the ALTER SYSTEM commands concerning SQL PLAN CACHE and ALTER
SYSTEM UPDATE STATISTICS commands, which influence the behavior of the query
optimizer.

Resource Admin

This privilege authorizes commands concerning system resources. For example, ALTER
SYSTEM RECLAIM DATAVOLUME and ALTER SYSTEM RESET MONITORING VIEW. It also
authorizes many of the commands available in the Management Console.

Role Admin

This privilege authorizes the creation and deletion of roles using the CREATE ROLE and DROP
ROLE commands. It also authorizes the granting and revocation of roles using the GRANT
and REVOKE commands.

Activated roles, meaning roles whose creator is the pre-defined user _SYS_REPO, can
neither be granted to other roles or users nor dropped directly. Not even users having ROLE
ADMIN privilege are able to do so. Please check documentation concerning activated
objects.

Savepoint Admin

It authorizes the execution of a savepoint process using the ALTER SYSTEM SAVEPOINT
command.

Components of the SAP HANA database can create new system privileges. These privileges
use the component-name as first identifier of the system privilege and the component-
privilege-name as the second identifier.
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Object/SQL Privileges

SAP HANA

Object privileges are also known as SQL privileges. These privileges are used to allow access
on objects like Select, Insert, Update and Delete of tables, Views or Schemas.

User | User Parameters |

FH:Seleck Catalog Objecks

F SAPTEST

Enter search string ta Find a catalog objeck.

Aukhenticaktion
Passwsord

Matching itermns:

FPassword®: ®|

[ kerberas

External ID*: I

FH coEPR (RE_SLT)
FFHl CREP (SaPABAFR1)
FHcsks (sap_SLT_01)
FHCskT (saP_SLT_0O1)

FH csLa (sap_SLT_01)

walid From:

Session Clienk: ®I

ISep 14, 2015 9:1353:25 PM GMT+05:30

FHCsLT (saP_SLT_0O1)
FH CUEx (SAPABAP1Y
FH CUFM (SaPaBaP1)

.
Caka

Granted Roles | Syskterm Privileges | Object Privileges | analy

FH CUKE (SAPABAP1Y
FH cUkM (SAPABAP LY
FH cuoE (SaPaBaP1l
FH cusD (saPABAP1)

Object Privileges for Users and User Roles

Given below are possible types of Object Privileges:

e Object privilege on database objects that exist only in runtime

e Object privilege on activated objects created in the repository, like calculation views

e Object privilege on schema containing activated objects created in the repository,

e Object/SQL Privileges are collection of all DDL and DML privileges on database

objects.

Given below are common supported Object Privileges:

There are multiple database objects in HANA database, so not all the privileges are

applicable to all kinds of database objects.

Object Privilege Command Types

ALL PRIVILEGES DDOL & DML

ALTER Dol
DEBUG [ |
CELETE [ |
CROP ] I
EXECUTE [ |

Privilege Description Comment

This privilege is a collection
of all Data Definition
Language(DDL}) and Data
Manipulation
Language(DML) privileges
that the grantor currently
possesses and is allowed to
grant further. The privilege it
grants is specific to the
particular object being acted
upon.

This privilege collection is
dynamically evaluated for the
given grantor and object ALL
FRIVILEGES is applicable to
atable orview

Authorizes the ALTER
command for the object

Authorizes debug-
functionality for the procedure
or calculation view or for the
procedures and calculation
views of a schema.

Authorizes the DELETE and
TRUMCATE commands for
the object

Authorizes the DROP
commands for the object

Authorizes the execution of
an Sl Script function or a
database procedure using
the CALLS or CALL
command respectively.
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Object Privileges and their applicability on database objects:

SAP HANA

Privilege Schema Table View
ALL PRIVILEGES |— YES YES
ALTER YES YES —
CREATE ANY YES — —
DEBUG YES — YES
DELETE YES YES YES
DROP YES YES YES
EXECUTE YES — —
INDEX YES YES —
INSERT YES YES YES
Analytic Privileges

Sometimes, it is required that data in the same view should not be accessible to other users

who does not have any relevant requirement for that data.

Analytic privileges are used to limit the access on HANA Information Views at object level.

We can apply row and column level security in Analytic Privileges.

Analytic Privileges are used for:

e Allocation of row and column level security for specific value range.
e Allocation of row and column level security for modeling views.

valid From: [Sep 14, 2015 9:13:25 PM GMT-+05:30 FE walid Until: |

Session Client: ﬁl

Grankted Roles | System Privileges | Object Privileges | analytic Privileges | Package Privileges | application Privileges | Pri

CEI 4
Analytic Privilege I Grankor I
= select Analytic Privileges
Enter search string ko find an analytic privilege.
Matching items:
Analytic Privileges for Users and User Roles
) 83
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Package Privileges

In the SAP HANA repository, you can set package authorizations for a specific user or for a
role. Package privileges are used to allow access to data models- Analytic or Calculation
views or on to Repository objects. All privileges that are assigned to a repository package
are assigned to all sub packages too. You can also mention if assigned user authorizations
can be passed to other users.

Steps to add a package privileges to User profile:

e Click on Package privilege tab in HANA studio under User creation->Choose + to add
one or more packages. Use Ctrl key to select multiple packages.

e Inthe Select Repository Package dialog, use all or part of the package name to locate
the repository package that you want to authorize access to.

e Select one or more repository packages that you want to authorize access to, the
selected packages appear in the Package Privileges tab.

User | User Parameters |

Password*: Ul Confirm*; |
O kerberos O =09 O 54P Assertion Ticket
External 1I0%: |

Valid From: ISep 14, 2015 9:13:25 PM GMT4+05:30 E Valid Until: i
Session Client: OI

Granted Roles | System Privileges | Object Privileges| Analytic Privileges | Package Privileges | Application Privileges | Privileges on Users

+ B 2L~ | privileges for "AUG_SALES'
bt | Grantr I Grant privileges on repository packages to authorize user to
[ = Select Repository Packages H=] E3 DbjECtE. ® 7 VIR
Enter search string ko find a package privilage. - *rantable to
[¥ REFOREAD h C
Matching items: Privileges for Native Packages
(oo rerv o 1 [ REPO.EDIT NATIVE OBIECTS (]

Package Privileges for Users and User Roles

Given below are grant privileges, which are used on repository packages to authorize user
to modify the objects-

e REPO.READ: Read access to the selected package and design-time objects (both
native and imported)

e REPO.EDIT_NATIVE_OBIJECTS: Authorization to modify objects in packages.

¢ Grantable to Others - If you choose ‘Yes’ for this, this allows assigned user
authorization to pass to the other users.

Application Privileges

Application privileges in a user profile are used to define authorization for access to HANA
XS application. This can be assigned to an individual user or to the group of users.
Application privileges can also be used to provide different level of access to the same
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application like to provide advanced functions for database Administrators and read-only
access to normal users.

User | User Parameters |

Password™®: lujI Confirm®: I
[ kerberos [ x=s09 [ saF assertion Ticket
External ID*: I

Yalid From: ISep 14, 2015 9:13:25 PM GMT+05:30 53] alid Unkil: I [iE:3)

Session Client: ®|

aranted Roles| System Privileges | Object Privileges | Analytic Privieges | Package Privileges | Application Privileges | Frivileges on Users

lication Privilege I Grantor |

= Select Application Privileges

Select Application Privileges -

Matching items:

sap.bc.ina.service. w2 Execute <
sap.hana.admin: :Administrator
sap.hana.admin: :Monitaring

Application Privileges for Users and User Roles

To define Application specific privileges in a user profile or to add group of users, below
privileges should be used:

e Application-privileges file (.xsprivileges)
e Application-access file (.xsaccess)
e Role-definition file (<RoleName>.hdbrole)
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24. SAP HANA — AUTHENTICATIONS

All SAP HANA users that have access on HANA database are verified with different
Authentications method. SAP HANA system supports various types of authentication method
and all these login methods are configured at time of profile creation.

Below is the list of authentication methods supported by SAP HANA:

User name/Password
Kerberos

SAML 2.0

SAP Logon tickets
X.509

User namel/password Yes YVes
(basic authentication,

FPassword policies, for example form-based login)

password length and
complexity, can be defined

Kerberos Yes Tes
(SPMNEGO)
SAML 2.0 Yes Yeasg

(bearer token)

SAP logon/assertion tickets Yes YVes
xX.509 - Yes
User Name/Password

This method requires a HANA user to enter user name and password to login to database.
This user profile is created under User management in HANA Studio-> Security Tab.

Password should be as per password policy i.e. Password length, complexity, lower and
upper case letters, etc.

You can change the password policy as per your organization’s security standards. Please
note that password policy cannot be deactivated.
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i SAPTEST
Authenkication
Password [ sarL
Password®: Confirm®: I
[ kerberos O ==02

External 1D |

valid Fram: ISEp 14, 2015 213525 PM GMT+05:350 553 Yalid Unkil; I

Session Client: ﬁl
Granted Roles | Syskem Privileges | Object Privileges | Analvkic Privileges | Package Privileges | Applicakion Privileges | Privileg

M
Sysken Privilege | Granktar |
= CATALOG READ Hara,
= DATA ADMIMN HaMA,
Kerberos

All users who connect to HANA database system using an external authentication method
should also have a database user. It is required to map external login to internal database
user.

This method enables users to authenticate HANA system directly using JDBC/ODBC drivers
through network or by using front end applications in SAP Business Objects.

It also allows HTTP access in HANA Extended Service using HANA XS engine. It uses SPENGO
mechanism for Kerberos authentication.

i SAPTEST

Authentication

Passwiard O =arL
Passwaord®: ﬂl Confirm®: |

O kerberos O xs02
External 10+ I 6

Walid Fram: |SE|:- 14, 2015 9;13:25 PM GMT+05; 30 i) walid Unkil: |

Session Client: ﬁl
Granted Roles | System Privieges | Object Privileges | analytic Privileges | Package Privileges | Application Privileges | Privileg

- M

Swskem Privilege | Srankar |
= CATALOG READ HAMS
= DAaTa abMIM Hama,

SAML

SAML stands for Security Assertion Markup Language and can be used to authenticate users
accessing HANA system directly from ODBC/JDBC clients. It can also be used to authenticate
users in HANA system coming via HTTP through HANA XS engine.

SAML is used only for authentication purpose and not for authorization.
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Uiser | User Parameters

J MNew User

User Mame™: | | [ restricted user

 Authentication

B Passweord O sarL O saF Logon Ticket
Passweord™: "I Confirm™: I
[ kerberas 1 ==so% [ saF Assertion Ticket
External ID*; |
wvalid From: | T walid Uikl
Session Chent: =
Granted Roles | Syshem Privileges | Objeck Privileges Anahtic Privileges | Package Privileges | Applicstion Privileges | Privileges on Users
== M 24 =  Details
Role | Grantor l
SAP Logon and Assertion Tickets

SAP Logon/assertion tickets can be used to authenticate users in HANA system. These
tickets are issued to users when they login into SAP system, which is configured to issue
such tickets like SAP Portal, etc. User specified in SAP logon tickets should be created in
HANA system, as it does not provide support for mapping users.

User | LUser Parameters

| New User

User Name*: || [ restricted user

o~ Authentication

B Passward O sarL [ s&F Logon Ticket
Passwond®: "| Confirm*: |
O kerberas O ==o09 [ sap assertion Ticket
External 1% |
valid From: | T Wl Untl:
Session Clent:
Granted Roles | Syskem Privileges | Object Privileges  Analytic Privileges  Package Privileges | Application Privileges  Privileges on Users
@ X A - petails
Role | Granitor |
X.509 Client Certificates

X.509 certificates can also be used to login to HANA system via HTTP access request from
HANA XS engine. Users are authenticated by certificated that are signed from trusted
Certificate Authority, which is stored in HANA XS system.

User in trusted certificate should exist in HANA system as there is no support for user
mapping.
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User | LUser Parameters

} New User

User Name*: | | [ Restricted user

 Authentication

O saF Logon Ticket

O sap assertion Ticket

BA Password O san
Password®: “l Confirm*: |

O kerberas O =soe
Valid From: | T walid Unbil: '
Session Chent:
aranted Roles | Swsbem Privileges | Object Privileges  Anabytic Privileges | Package Privileges | Application Privileges  Privileges on Users
e M
Rale | Grantar |

24 =  Details

Single Sign On in HANA system

Single sign on can be configured in HANA system, which allows users to login to HANA
system from an initial authentication on the client. User logins at client applications using
different authentication methods and SSO allows user to access HANA system directly.

SSO can be configured on below configuration methods:

SAML
Kerberos

SAP Logon/Assertion tickets
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25. SAP HANA — AUTHORIZATION METHODS

Authorization is checked when a user tries to connect to HANA database and perform some
database operations. When a user connects to HANA database using client tools via
JDBC/ODBC or Via HTTP to perform some operations on database objects, corresponding
action is determined by the access that is granted to the user.

Privileges granted to a user are determined by Object privileges assigned on user profile or
role that has been granted to user. Authorization is a combination of both accesses. When
a user tries to perform some operation on HANA database, system performs an authorization
check. When all required privileges are found, system stops this check and grants the
requested access.

There are different types of privileges, which are used in SAP HANA as mentioned under
User role and Management:

System Privileges

They are applicable to system and database authorization for users and control system
activities. They are used for administrative tasks such as creating Schemas, data backups,
creating users and roles and so on. System privileges are also used to perform Repository
operations.

Object Privileges

They are applicable to database operations and apply to database objects like tables,
Schemas, etc. They are used to manage database objects such as tables and views.
Different actions like Select, Execute, Alter, Drop, Delete can be defined based on database
objects.

They are also used to control remote data objects, which are connected through SMART
data access to SAP HANA.

Analytic Privileges

They are applicable to data inside all the packages that are created in HANA repository.
They are used to control modeling views that are created inside packages like Attribute
View, Analytic View, and Calculation View. They apply row and column level security to
attributes that are defined in modeling views in HANA packages.

Package Privileges

They are applicable to allow access to and ability to use packages that are created in
repository of HANA database. Package contains different Modeling views like Attribute,
Analytic and Calculation views and also Analytic Privileges defined in HANA repository
database.

Application Privileges

They are applicable to HANA XS application that access HANA database via HTTP request.
They are used to control access on applications created with HANA XS engine.
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Application Privileges can be applied to users/roles directly using HANA studio but it is
preferred that they should be applied to roles created in repository at design time.

Repository Authorization in SAP HANA Database

_SYS_REPO is the user owns all the objects in HANA repository. This user should be
authorized externally for the objects on which repository objects are modeled in HANA
system. _SYS_REPO is owner of all objects so it can only be used to grant access on these
objects, no other user can login as _SYS_REPO user.

GRANT SELECT ON SCHEMA "<SCHEMA_NAME>" TO _SYS_REPO WITH GRANT
OPTION
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26. SAP HANA — LICENSE MANAGEMENT

SAP HANA License management and keys are required to use HANA database. You can
install or delete HANA License keys using HANA studio.

Types of License keys

SAP HANA system supports two types of License keys:

Temporary License Key - Temporary License keys are automatically installed
when you install the HANA database. These keys are valid only for 90 days and you
should request permanent license keys from SAP market place before expiry of this
90 days period after installation.

Permanent License Key - Permanent License keys are valid only till the predefine
expiration date. License keys specify amount of memory licensed to target HANA
installation. They can installed from SAP Market place under Keys and Requests tab.
When a permanent License key is expired, a temporary license key is issued, which
is valid for only 28 days. During this period, you have to install a permanent License
key again.

There are two types of permanent License keys for HANA system:

There i

Unenforced: If unenforced license key is installed and consumption of HANA system
exceeds the license amount of memory, operation of SAP HANA is not affected in
this case.

Enforced: If Enforced license key is installed and consumption of HANA system
exceeds the license amount of memory, HANA system gets locked. If this situation
occurs, HANA system has to be restarted or a new license key should be requested
and installed.

s different License scenarios that can be used in HANA system depending on the

landscape of the system (Standalone, HANA Cloud, BW on HANA, etc.) and not all of these
models are based on memory of HANA system installation.

¥

92

tutorialspoint

EIMPLYEAEYLEARMNING



SAP HANA

How to Check License Properties of HANA

Right Click on HANA system-> Properties->License

=, i
EISARHANA SWMINE 5 properties for HDB (HANA)
Filz  Tools Edit  MNawvi

e License s v
R -Database User Logon I I
. Syskem License | all Licenses
?B Systems 52 JF)BC Trace
~ -License Current License Key
;ﬁ}’ - | -Resource . H
:% HDE (HAMA) -SAP Start Service Logon E=mss = R ISR
- wersion History Start Date: Aug 20, 2015 12:00:00 AM
LS Properties Expiration Dake: Mo 18, 2015 11:59:59 PM

Syskermn Measurement

eak Memory Allocation (GE): 35

Expaort System Measurement

Request License Key

To request a new license through SAP Service Marketplace, you have ko
prowide the Following information:

Hardware Key: E047e01 7545
Syskemn ID: HDE

Delete License Key I Install License Key I

It tells about License type, Start Date and Expiration Date, Memory Allocation and the
information (Hardware Key, System Id) that is required to request a new license through
SAP Market Place.

Install License key-> Browse-> Enter Path, is used to install a new License key and delete
option is used to delete any old expiration key.

All Licenses tab under License tells about Product name, description, Hardware key, First
installation time, etc.
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27. SAP HANA — AUDITING

SAP HANA audit policy tells the actions to be audited and also the condition under which the
action must be performed to be relevant for auditing. Audit Policy defines what activities
have been performed in HANA system and who has performed those activities at what time.

SAP HANA database auditing feature allows monitoring action performed in HANA system.
SAP HANA audit policy must be activated on HANA system to use it. When an action is
performed, the policy triggers an audit event to write to audit trail. You can also delete audit
entries in Audit trail.

In a distributed environment, where you have multiple database, Audit policy can be enabled
on each individual system. For the system database, audit policy is defined in nameserver.ini
file and for tenant database, it is defined in global.ini file.

Activating an Audit Policy:

To define Audit policy in HANA system, you should have system privilege: Audit Admin.

Go to Security option in HANA system-> Auditing

L% F-BH-m3E% Y Security HDB (HANA) saphanon
HDE (HAMNA)

¥ Backup Auditing | Password Palicy ‘ SAML Identity Providers | Data Valurne Encryption |
---._' Catalog
---._' Content
---._' Provisioning

E|..-.__- Security _
E Securit

5} | Users
-5 Roles

System Settings for Auditing

Global Settings

Auditing Status: IDisabIed 'I Aadit Trail Target: IDatabase Table j

Directary Marne: |

Under Global Settings->set Auditing status as enabled.

You can also choose Audit trail targets. The following audit trail targets are possible:

e Syslog (default): Logging system of Linux Operating System.

o Database Table: Internal database table, user who has Audit admin or Audit
operator system privilege he can only run select operation on this table.

e CSV text: This type of audit trail is only used for test purpose in a non-production
environment.
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rAudit Level Trail Targets

Audit Trail Target: |Dakabase Table j Audit Level I fudit Trail Target I
Directary Name: Syslog (default) EMERGERCY
WECLOrY MAME: sy Text File CRITICAL
ALERT

You can also create a new Audit policy in the Audit Policies area->choose Create New Policy.
Enter Policy name and actions to be audited.

Save the new policy using the Deploy button. A new policy is enabled automatically, when
an action condition is met, an audit entry is created in Audit trail table. You can disable a
policy by changing status to disable or you can also delete the policy.
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PART 5: SAP HANA — DATA REPLICATION
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28. SAP HANA — DATA REPLICATION OVERVIEW

SAP HANA Replication allows migration of data from source systems to SAP HANA database.
Simple way to move data from existing SAP system to HANA is by using various data
replication techniques.

System replication can be set up on the console via command line or by using HANA studio.
The primary ECC or transaction systems can stay online during this process. We have three
types of data replication methods in HANA system:

e SAP LT Replication method
e ETL tool SAP Business Object Data Service BODS) method
e Direct Extractor connection method (DXC)

SAP LT Replication Method

SAP Landscape Transformation Replication is a trigger based data replication method in
HANA system. It is a perfect solution for replicating real time data or schedule based
replication from SAP and non-SAP sources. It has SAP LT Replication server, which takes
care of all trigger requests. Replication server can be installed as standalone server or can
run on any SAP system with SAP NW 7.02 or above.

There is a Trusted RFC connection between HANA DB and ECC transaction system, which
enables trigger based data replication in HANA system environment.

st |
BI Client
Mapping &
Transformation Engine

SAP HANA
. . =4 | | Datahase
Write Engine —Y In Memao

\ SAP HANA SLT Replication Server y

N\ 7

Non-SAP
Source System

Advantages of SLT Replication

e SLT Replication method allows data replication from multiple source systems to one
HANA system and also from one source system to multiple HANA systems.
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e SAP LT uses trigger based approach. It has no measureable performance impact in
source system.

e It also provides data transformation and filtering capability before loading to HANA
database.

o It allows real-time data replication, replicating only relevant data into HANA from
SAP and non-SAP source systems.

e It is fully integrated with HANA System and HANA studio.

Creating a Trusted RFC Connection in ECC system

On your source SAP system AA1l you want to setup a trusted RFC towards target system
BB1. When it is done, it would mean that when you are logged onto AA1 and your user has
enough authorization in BB1, you can use the RFC connection and logon to BB1 without
having to re-enter user and password.

Using RFC trusted/trusting relationship between two SAP systems, RFC from a trusted
system to a trusting system, password is no required for logging on to the trusting system.

Open SAP ECC system using SAP logon. Enter transaction number sm59 -> this is
transaction number to create a new Trusted RFC connection ->Click on 3™ icon to open a
new connection wizard-> click on Create and new window will open.

= Menu  Edit  Favorites  Extras Systemn Help

=@ OHhadh 90 0F

e

—
&  smsgl v «
= =

>

SAP Easy Access

Configuration of RFC Connections

N
GNGEEE

RFC ':D””EJcreate Ty...  Comment
» [T aRA Ctions 3

RFC Destination ECCHANA (enter name of RFC destination) Connection Type: 3 (for ABAP
system)

Go to Technical Setting:

Enter Target host: ECC system name, IP and enter System number.
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FRemote Logon Connection Test Unicode Test 69’

RFC Destination TESTRFCSARP
Connection Type 3 ABAP Connection Description
Diescription

Description 1

Description 2

Description 2

Adrninistration Technical Settings } Logon & Security - Unicode

Special Options

Target System Settings
Load Balancing Status

Load Balancing Cves (oo

.
Target Host I_I
Save to Database as

Save as " IHosthame (& IP Address

System Mumber

Go to Logon & Security tab, Enter Language, Client, ECC system user name and password.

RFC Destination ST

Description
Description 1
Description =2
Description =2

Adrninistration | Technical Settings Logon & Security } Lnicode

{ By
C—onnection Type 3 apBsaP Connection Description

Special Options

Logon Procedure

Languiage

Client

Lzer | Current User
Pwy Status iz initial

Passwveord HEEE AT RTINS

Click on the Save option at the top.

Destination TESTRFCSAP saved

Click on Test Connection and it will successfully test the connection.

RFC - Connection FesE

Connection Test TESTRFCSAP

Connection Type SAP Connection

Action Result
ELDQDH jEIE. msec
Transfer of O KB 2 msec
Transfer of 10 KB 5 msec
Transfer of 20 KB 22 msec
U Transfer of 20 KB 3 msec
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To Configure RFC connection

Run transaction: Itr (to configure RFC connection) -> New browser will open->enter ECC
system user name and password and logon.

Configuration and Monitoring Dashboard

Available Configurations

m Check Status

Click on New-> New Window will open-> Enter configuration name ->Click Next -> Enter
RFC Destination (connection name created earlier), Use search option, choose name and
click next.

Create Configuration

Configuration Name SAPECCTEST

» ' a .
Specify General Data Specify Source System
< Previous Next » Close

Specify the relevant information in order to connect to the source system.

System Data
* RFC Connection DE Connection

*RFC Destination: TESTRFCSAP

&

Allow Multiple Usage:
Read from Single Client:

In Specify Target system, Enter HANA system admin user name & password, host name,
Instance number and click next. Enter No of Data transfer jobs like 007(it cannot be 000)
-> Next-> Create Configuration.

Now go to HANA Studio to use this connection:

Go to HANA Studio-> Click on Data Provisioning-> choose HANA system

SAP Source System and HANA Target Schema Selection

Select Source System =apslt MSP 10) «
Target Schema |sap_sLT_05 |
Source Details
Source System 1D MSP Host Mame of Source System | sapslt_MSP_10
SLT Replication Server System ID INSP— Host Mame of SLT Replication Server System | sapslt

Drata Load Management

I ] T Load...

Schema | Table Mame | Action | Status | Start Time | -
SaP_SLT_0S Dooz2T Replicate In Process 2015-03-15 10:31:17,000000000 &
SAP_SLT_O5  WBAK Replicate In Pracess 2015-03-15 11:35:41,000000000
SaP_SLT_0S DDOzL Replicate In Process 2015-03-16 05:14:44.000000000

Select source system (name of trusted RFC connection) and target schema name where you
want to load tables from ECC system. Select tables you want to move to HANA database->
ADD->Finish.
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Load Request

Select tables for data load

=

Language: English {United States) @ Load From C5Y File

""" id] INFE/MD___M300GZ  SID-Tabelle F...
""" B JFB/MD___M800HO SID-Tabelle F...
""" AH (FBMMD___MS00H1  SID-Tabelle F...
""" AH (FBMMD___MS00HZ  SID-Tabelle F...
""" i) NFB/MD___MB00H3 SID-Tabelle F...
""" il IFE/MD___M300HE SID-Tabells F...
""" ] NFE/MD___M300H7 SID-Tabelle F... dd |
""" i3] JFB/MD___M800HS SID-Tabelle F...
""" A 1FBMMD___MS0OHE  SID-Tabelle F... Remove I

—Source kables [~ Selected tables Load.,,
I » I Object Mame | pescription |
==+ Tables Replicate. ..
Chbject Mame | pescription J«1 1 MFB/MMD___ Msml SID-Tabell. ..

Stop Replication. ..

Suspend. ..

Resume...

Selected tables will move to chosen schema under HANA database.
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29. SAP HANA — ETL BASED REPLICATION

SAP HANA ETL based replication uses SAP Data Services to migrate data from SAP or non-
SAP source system to target HANA database. BODS system is an ETL tool used to extract,
transform and load data from source system to target system.

It enables to read the business data at Application layer. You need to define data flows in
Data Services, scheduling a replication job and defining source and target system in data
store in Data Services designer.

How to use SAP HANA Data Services ETL based Replication?

Login to Data Services Designer (choose Repository) -> Create Data store

SAP Data Services

Designer

Enter the name of wour swskem {(Central Managemenk Server),
vou also need to specify wour user narme and password.,

Swskem - hosk[:pork]: | BW F4EHP 7 15400 =]
User name: I hana

Password: I esensnese

Authentication: IEnterprise ;I

Log on to the system ko get list of local repns“

Select repository ko itart Desigrer:

Repositor ;o | Read onl | Descripkion |;|
CEHAN Mo
EE HANA, Mo J
CEHANAL Mo
%H.ﬁ.mnz Mo =]

SArg

, ............ OK.LI cancel I

For SAP ECC system, choose database as SAP Applications, enter ECC server name, user
name and password for ECC system, Advanced tab choose details as instance number, client
number, etc. and apply.
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SAP HANA

¥ Create Mew Datastore !

Y-y SAPLD
Designe Daktastore Mame: I sSapP_ECC_TEST
Datastore Type: [SAP Applications =~ ﬁ

Database server name: I sapslk.sap.com

User Mame: I hana

Getting Started Passward: I [y—

i = Open Project

[ Create Project
Create D atastore
r,_'i:] Irnport From File

Resources

Feleaze Motes Adwvanced == I

Data Services Com Configurationl

=] SAP
Elueprints GEAP execution option

Clienk b
Forums on SCH [S52 e ————

Syskem number
D ocumentation ONP conkexek |

Recent Projects Zonfigurations: 1 Edit. .. I
[ = riond ay
Shows ATL. .. I (o] 4 Zancel I apply I
. I

L.

Generate and Execute
j=1n]n]
10|

This data store will come under local object library, if you expand this there is no table inside
it.

Local Object Library o =
Fepository : HORS
Datasktare I Usage I Description ‘"l

[+ SAMEODS_SAMNHANA

SAMECC_SAMNEODS
=1 saP_ECC_TEST

E Hierarchies

= Ioocs

ODF objects J
------ Tables
- 3 S.ﬁ.F'_H.ﬁ.N.ﬁ.@

Right click on Table ->Import by hame ->Enter ECC table to import from ECC system (MARA
is default table in ECC system)-> Import -> Now expand Table -> MARA -> Right Click View
Data. If data is displayed, Data store connection is fine.

5B
-8
i [+ f0 Punctions

Now, to choose target system as HANA database, create a new data store. Create Data
store-> Name of data store SAP_HANA_TEST ->Data store type (database) -> Database
type SAP HANA -> Database version HANA 1.x.

Enter HANA server name, user name and password for HANA system and OK.
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SAP HANA

¥ Create New Datastore =

Datastore Mame: | Mew_Datasktore

Getting Started

) Datastore Type: IDatabase
== Open Project

[~
Database Type: IS.ﬁ.P HamA ;Iﬁ
[™ Create Project

Database Version: IHAN.ﬁ. 1.% ;I

B Create Datast
reats Latasion [T Use data source name (DSM)

ﬁ Import From File Database server name: I | 6

Port: |3|:|015

Lser Mame: |
Resources

FPasswiord: I
Fieleasze Motes

[+ Enable Automatic Daka Transfer
Drata Services Commun
Blueprintz

Forums on SCN [S4P C Advanced >> |

Dracurmentation
Show ATL... I [a]'4 I —ancel I Applhy

This data store will be added to Local Object Library. You can add table if you want to move
data from source table to some specific table in HANA database. Note that target table
should be of similar datatype as source table.

Creating a Replication Job

Create a new Project-> Enter Project Name-> Right Click on Project name -> New Batch
Job-> Enter job name.

RN N [T | | B || NG| S G | [100% -

& 2 |

ct Area o x

BRSNS newontcnin [ g;;ngrﬂta
[ﬁ Mew Real-time Job
Rename
Properties...

Getting Started

From right side tab, choose work flow -> Enter work flow name -> Double click to add it
under batch job -> Enter data flow -> Enter data flow name -> Double click to add it under
batch job in Project area Save all option at top.

ject Area 3 X

1[0 SAPECCHAMATEST
-5 SAPECCHAMA
E}@ e W orkFlowl 1
ﬁ> Mew_DataFlows?
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SAP HANA

Drag table from First Data Store ECC (MARA) to work area. Select it and right click-> Add
new-> Template table to create new table with similar data types in HANA DB-> Enter table
name, Data store ECC_HANA_TEST2-> Owner name (schema name) -> OK

Create Template |

Table name: | MaRAZ| oK |
In datastore: |SAF_HANA_TEST =] Cancel |

CIANEr Name: I HAMNA

[T quote names

Drag table to front and connect both the table-> save all. Now go to batch job -> Right
Click -> Execute -> Yes-> OK

MARAZISAP _HAMA _TE. .
mMARACSAP_ECC_TEST... E - -

E:L’, .’Lr"”

=

——2a

Once you execute the Replication job, you will get a confirmation that job has been
completed successfully.

Go to HANA studio-> Expand Schema -> Tables -> Verify data. This is manual execution of
a batch job.

Scheduling of Batch Job

You can also schedule a batch job by going to Data Services Management console. Login to
Data Services Management Console.

Choose the repository from left side -> Navigate to 'Batch Job Configuration' tab, where you
will see the list of jobs -> Against the job you want to schedule -> click on add schedule -
> Enter the 'schedule name' and set the parameters like (time, date, reoccurring etc.) as
appropriate and click on 'Apply".
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SAP Data Services
Management Console
Administrator Home | About | Release Motes | Logout| @
Batch §
dminiatrator Repository: HANA
g Salus Batch Job Status GBI Cnnﬂguratinn"‘- Repostory Schedules N
Batch
@ BEN
. T —
(@ B4R
@ Ha Batch Johs
@ HaNA Project Job Action Other information
New_praj_ain final_test Execute, Add Schedule, Export Execution Cammand Schedules
@ FHENAT MEW ot JOB_SCHEDULE_B10 Execute, Add Schedule, Export Execution Command Schedules
@ HANAZ INEW i new_ect_to_bods Execute, Add Schedule, Exgort Execution Command Schedues |
=TT fest t Hew_Jobd Execute, Add Schedule, Export Execution Command Schedules
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30. SAP HANA — LOG BASED REPLICATION

This is also known as Sybase Replication in HANA system. The main components of this
replication method are the Sybase Replication Agent, which is part of the SAP source
application system, Replication agent and the Sybase Replication Server that is to be
implemented in SAP HANA system.

4 Y

Initial Load SAP HANA Database

FP!"»‘l.F' Source Applications Load

Controller,
R3 Load §8

o) ()
. T J/
Replication
Agent

" Il v

Delta Load

— — = =

Ii—it—‘li-—'—l'—‘!t—'lﬁ-—ll—'!!—‘l%—‘li-—‘

Initial Load in Sybase Replication method is initiated by Load Controller and triggered by
the administrator, in SAP HANA. It informs R3 Load to transfer initial load to HANA database.
The R3 load on source system exports data for selected tables in source system and transfer
this data to R3 load components in HANA system. R3 load on target system imports data
into SAP HANA database.

SAP Host agent manages the authentication between the source system and target system,
which is part of the source system. The Sybase Replication agent detects any data changes
at time of initial load and ensures every single change is completed. When there is a change,
update, and delete in entries of a table in source system, a table log is created. This table
log moves data from source system to HANA database.

Delta Replication after Initial Load

The delta replication captures the data changes in source system in real time once the initial
load and replication is completed. All further changes in source system are captured and
replicated from source system to HANA database using above-mentioned method.

This method was part of initial offering for SAP HANA replication, but not
positioned/supported anymore due to licensing issues and complexity and also SLT provides
the same features.

Note: This method only supports SAP ERP system as data source and DB2 as database.

107

w‘ tutorialspoint

EIMPLYEASYLEARHNING



31. SAP HANA — DXC METHOD

Direct Extractor Connection data replication reuses existing extraction, transformation, and
load mechanism built into SAP Business Suite systems via a simple HTTP(S) connection to
SAP HANA. It is a batch-driven data replication technique. It is considered as method for
extraction, transformation, and load with limited capabilities for data extraction.

DXC is a batch driven process and data extraction using DXC at certain interval is enough
in many cases. You can set an interval when batch job executes example: every 20 minutes
and in most of cases it is sufficient to extract data using these batch jobs at certain time
intervals.

Advantages of DXC Data Replication

e This method requires no additional server or application in the SAP HANA system
landscape.

e DXC method reduces complexity of data modeling in SAP HANA as data sends to
HANA after applying all business extractor logics in Source System.

e It speeds up the time lines for SAP HANA implementation project
e It provides semantically rich data from SAP Business Suite to SAP HANA

e It reuses existing proprietary extraction, transformation, and load mechanism built
into SAP business Suite systems over a simple HTTP(S) connection to SAP HANA.

Limitations of DXC Data Replication

e Data Source must have a predefined mechanism for extraction, transformation and
load and if not we need to define one.

e It requires a Business Suite System based on Net Weaver 7.0 or higher with at least
below SP: Release 700 SAPKW70021 (SP stack 19, from Nov 2008).

Configuring DXC Data Replication

Enabling XS Engine service in Configuration tab in HANA Studio: Go to Administrator
tab in HANA studio of system. Go to Configuration -> xsengine.ini and set instance value to
1.
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SAP HANA

lm Swskems 5 = B EE HDE 23
- - = <= = =
| &0 §§ - == B = S HDB (HANA)  sophan oo
El-- % HDE {HAMASY -
L Backup O S P s |Landscape |.ﬂ.|erts |PerF0rmance |'-\.-'c||umes ZonFiguration | Suw
Catalog .
+]--L—= Public Swnonyms Filer: [] ¥
= SBISS Mames - I C=Faulk
=2 oTRAIMINMG

r=utilimi
scripEserwer.ini

=8 1LEARMER1
=18 1MRMATH
=18 1 TRAIMNIMNG
=12 aranU

e S eeme e

skatisticsserwer.ini
weebdispaktcher . ini
eaeraire i~

Enabling ICM Web Dispatcher service in HANA Studio: Go to Configuration ->
webdispatcher.ini and set instance value to 1.

NHHEE®
I i iy )

5 HDE (HANA) -
----- gg; Backup CErYiEN |Landscape |.ﬁ.lerts |F‘erfu:urmanu:e |'u'|:|lumes Configuration | Systerm)
Fl-L=+ Catalog

- Public Synoryms Filker: S

: =

t [BLC] = | Default

+ OTRAINING |=| statisticsserver,ini

—P ILEARNER.L = 5 webdispatcher.ini é

F--=2 {MREMATH e :

It enables ICM Web Dispatcher service in HANA system. Web dispatcher uses ICM method
for data read and loading in HANA system.

Setup SAP HANA Direct Extractor Connection: Download the DXC delivery unit into SAP
HANA. You can import the unit in the location /usr/sap/HDB/SYS/global/hdb/content.

Import the unit using Import Dialog in SAP HANA Content Node -> Configure XS Application
server to utilize the DXC -> Change the application_container value to libxsdxc

Creating a HTTP connection in SAP BW: Now we need to create http connection in SAP
BW using transaction code SM59.

Input Parameters: Enter Name of RFC Connection, HANA Host Name and <Instance
Number>

RFEC Destinatiornn RFEFC_DXC_ FTEST

FRemote Logon Connection Test Lnicode Test E’?

RFC Destination RFEFC_DXC_TEST

Connection Type (=3 LABEAaP Connection Description
Description

Description 1
Description 2
Description =

Adrninistration Technical Settings } Logon & Security - LUnicode < Special Options
Target System Settings \
Load Balancing Status
Load Balancing T ives O
=
Target Host I_saphar‘n Systerm Humber (10

Sawve to Database as

Sawve as T Hostrhame CeIP Address 192.1638.1.20=2 g
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SAP HANA

In Log on Security Tab, enter the DXC user created in HANA studio using basic
Authentication method:

Adrninistration Technical Settings Logon & Security | Special Options

Logon Procedure
Logon with User
Do Mot Use 3 User

'_ —
I_-:jg_:-ElaSic Avuthentication

Llzer
Py Status iz initial
pEISSWDrd ol o o ol o ol ol ol ol o el ol ol ol e e ol el o el ol ol ol e ol el ol ol ol ol ol e ol ol el ol ol e o e

Setting up BW Parameters for HANA: Need to Setup the Following Parameters in BW
Using transaction SE 38. Parameters List:

' Data Browser: Table R SADMIN
IO BR AF ¥ £33

[ ocexcr VAL
PSA_TO MR DAY
PSA_TO MHOB_DATASOURCE TASLE !
PSA_TO_HOB_DESTINATION (o ls
PEA_TO_HOE_SCHEMA DK

e PSA_TO_HDB_DESTINATION: we need to mention where we need to move the
Incoming data (Connection Name created using SM 59)

e PSA_TO_HDB_SCHEMA: To which Schema the replicated data need to assign

e PSA_TO_HDB: GLOBAL To Replicate All data source to HANA. SYSTEM - Specified
clients to Use DXC. DATASOURCE - Only Specified Data Source are used for

e PSA_TO_HDB_DATASOURCETABLE: Need to Give the Table name having the List
of data sources which are used for DXC.

Data Source Replication
Install data source in ECC using RSAS5.

Replicate the metadata using specified application component (data source version Need to
7.0, if we have 3.5 version data source we need to migrate that. Active the data Source in
SAP BW. Once data source is activated in SAP BW it will create the following Table in Defined
schema:

e /BIC/A<data source>00 - IMDSO Active Table
e /BIC/A<data source>40 -IMDSO Activation Queue

e /BIC/A<data source>70 - Record Mode Handling Table
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SAP HANA

e /BIC/A<data source>80 - Request and Packet ID information Table
e /BIC/A<data source>A0 - Request Timestamp Table

¢ RSODSO_IMOLOG - IMDSO related table. Stores information about all data sources
related to DXC.

Now data is successfully loaded into Table /BIC/AOFI_AA_2000 once it is activated.
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32. SAP HANA —-CTL METHOD

Open SAP HANA Studio -> Create Schema under Catalog tab. <Start here>

Prepare the data and save it to csv format. Now create file with “ctl” extension with following
syntax:

import data into table Schema."Table name”
from 'file.csv’

records delimited by '\n’

fields delimited by ','

Optionally enclosed by "'"'

error log 'table.err’

Transfer this “ctl” file to the FTP and execute this file to import the data:
import from ‘table.ctl’

Check data in table by going to HANA Studio -> Catalog -> Schema -> Tables -> View
Content
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33. SAP HANA — MDX PROVIDER

MDX Provider is used to connect MS Excel to SAP HANA database system. It provides driver
to connect HANA system to Excel and is further, used for data modelling. You can use
Microsoft Office Excel 2010/2013 for connectivity with HANA for both 32 bit and 64 bit
Windows.

SAP HANA supports both query languages: SQL and MDX. Both languages can be used:
JDBC and ODBC for SQL and ODBO is used for MDX processing. Excel Pivot tables use MDX
as query language to read data from SAP HANA system. MDX is defined as part of ODBO
(OLE DB for OLAP) specification from Microsoft and is used for data selections, calculations
and layout. MDX supports multidimensional data model and support reporting and Analysis
requirement.

MDX provider enables the consumption of Information views defined in HANA studio by SAP
and non- SAP reporting tools. Existing physical tables and schemas presents the data
foundation for Information models.

File Hame Insert Page Layout Farrmulas Data Fewi Provider I Eonnec:ticml .-'l'q.d'-.-'anc:edl
™ = = = - |5s] Cannectians

4@ = =5 =i = o - Select the data you want ko conned

From From From From Other Exizting Refrezh OLE DB Frovider[=]
ccess  wweb Text Sources Connections Al - Microzoft OLE DE Prawider for |
et s ibata Soliiections Microsoft OLE DB Provider for O
1 - T Microzoft OLE DE Prowider for O
Microzoft OLE DE Provider for O

= E ©

kicrosoft OLE DB Prowider for 5
I Microzoft OLE DB Simple Prowidg
kS0 ataShape

OLE DE Provider for Microsoft O
1 SaF Business Objectz Clozed |
SaF Bw OLE DB Prowvider

SaP Closed ML AD0 Prowider

SAP HaMA kD Provider
i SCOL Server Mative Clisnt 11.0

al

Once you choose SAP HANA MDX provider from the list of data source you want to connect,
pass HANA system details like host name, instance number, user name and password.

= - EBgl Drata Link Properties
Horme Inzert Fage Lawout Formulas | Erareie=r Connection I Adwanced I 2 I
B S B ia 2 @ =
A — == =T =T L= = Specify the Following ko conneck:
=gyl From From From Other Exi=ting Refresh
Fes= e b Texk Sources « Connections Al - -
met External Data COre Hosk I saphan
A0 - I Instance number I 10
e E = Database Mode i+ sSingle Database

T mMulki Database
£ lser Databasd

Hame I

£ Swsterm Databd

ser I hana

Passweord I - -

Language Em|

Test Conneckion I
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Once the connection is successful, you can choose Package name -> HANA Modeling views
to generate Pivot tables.

Data Connection Wizard

Select Database and Table

Select the Database and Table/Cube which contains the data wou want,

Select the database that contains the data you want:

avp_p T

e
11hana —
SQBEX, Models — | Created | Type |
A1SALE 5 3:00:38 PM 9/6/2015 3:00:38 PM CUEE
igcﬁ- v |5 3:04:08 PM  9/6(2015 3:04:08 PM  CUBE

MDX is tightly integrated into HANA database. Connection and Session management of
HANA database handles statements that are executed by HANA. When these statements
are executed, they are parsed by MDX interface and a calculation model is generated for
each MDX statement. This calculation model creates an execution plan that generates
standard results for MDX. These results are directly consumed by OLAP clients.

To make MDX connection to HANA database, HANA client tools are required. You can
download this client tool from SAP market place. Once installation of HANA client is done,
you will see the option of SAP HANA MDX provider in the list of data source in MS Excel.
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PART 6: SAP HANA — MONITORING
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34. SAP HANA — MONITORING AND ALERTING

SAP HANA alert monitoring is used to monitor the status of system resources and services
that are running in the HANA system. Alert monitoring is used to handle critical alerts like
CPU usage, disk full, FS reaching threshold, etc. The monitoring component of HANA system
continuously collects information about health, usage and performance of all the
components of HANA database. It raises an alert when any of the component breaches the
set threshold value.

The priority of alert raised in HANA system tells the criticality of problem and it depends on
the check that is performed on the component. Example: If CPU usage is 80%, a low priority
alert will be raised. However, if it reaches 96%, system will raise a high priority alert.

The System Monitor is the most common way to monitor HANA system and to verify the
availability of all your SAP HANA system components. System monitor is used to check all
key component and services of a HANA system.

ystems 58 = B Bl System Monitor 53 HOE

System Monitor

---._' Catalog System I =~ | Cperational State | Alerts
(= Content 1 HOB (HAMA) [ All services started 1 alert: with MEDIUM priority, 1.,

[+-L.= Provisioning
m = S ik

You can also drill down into details of an individual system in Administration Editor. It tells
about Data Disk, Log disk, Trace Disk, alerts on resource usage with priority.

I HoB 22
[ HDB (HANA) bestos Last Updake: Aug 20, 2015 2:50:12 PM & | [k Interval: [60 [=] seconds
Creerview | Landscape | Alerts | Performance | wWolurmes | Configuration | System Information | Diagnosis Files | Trace Configuration |
General Information Current Alerts and Messages
Operational Status: @ Al services skarted 1 alert with MEDIUM priority
Swskern Lsage: Cuskorn Swskem B4 1 alert with LW priority
Sktart Time of Firsk Starked Service: Aug 19, 2015 11:35:07 AM Show Alerks
Start Time of Latest Started Service: Aug 19, 2015 11:39:35 4M
Distributed Syskern: o=
Wersion: 1.00.096,00,1432206182 (Fafnevedb100_rel)
Build Time: May 21, 2015 1:08:27 PM
FlatForm: SUSE Linux Enterprise Desktop 11,3
Linu Kernel Wersion: 3.0.76-0.11-default
Hardware Manufacturer: Dell Inc.
SAP HAMNA Used Memory Disk Usage
Used Memory iPeak Used Memoryfallocation Limit (GE) Data walume Sizef Tokal Disk Usage/Total Disk Size (GE)
OnHost best:  [15.27f15.27 87.27| oOnHostbest:  [15.64/30.65
More Information Log Wolume SizejTotal Disk Usagef Tokal Disk Size {GE)
Resident Memory On Host best: [2.14j30.65
Database Resident/Total Resident/Physical Memory (GE) Trace Yolume SizefTotal Disk UsageTotal Disk Size (GE)
OnHostbest:  [15.79/16.12 54.59| OnHostbest:  [0.02/30.65
| |
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Alert tab in Administrator editor is used to check the current and all alerts in HANA system.

Overview|Landscape Alerts PerFormance|'-.n'u:lumes‘Cu:unFiguratiu:un Swstem Infarmation | Diagnosis Files | Trace Configuration

¥ Summary

Shiow: |Current Alerts Only El Filker: 4

;cription | Priarity | Host

8/20/15 2:02 Pk The SAP_IMTERMAL_HAMA_SUPPORT is currently granted to 1 user(s) ¥+ Low *
8/20/15 2:07 &N Data backup does nat exist, Without a data backup, vour database cannot be .., = Mediom  *
8/20/15 207 Ak 1 medium or high priority alerts occurred, i mnform... *
8/19/15 9:07 Pt Yolume 3 (best:30303, kype DATA, path jusr/sap/HDE/SYS/global/hdb/data/mn... 1 Inform... *
8/19/15 9:07 Pk 23 alerts occurred. i Inform... *

It also tells about the time when an alert is raised, description of the alert, priority of the
alert, etc.

SAP HANA monitoring dashboard tells the key aspects of system health and configuration:

g Systems i3 St |
B-l2-=—&8%5
o
= 6
..... 3] d [ ©pen Administration
[ i Lifecycle Management ¥ Open SAP HANA Cockpit
EI._ Backup and Recovery Open Dashboard
n Security
..
Skark Swsternm, ..
-
T | B Oy SOl C | [E
- pen SCL Console |[EL, Stop Swstem...
- T SAP HAMA Madeler s IREsiERE SRAHa=m: o«
e Add Svskem with Different User. ., : Canllgure Sy Repleakion, .
=

e High and Medium priority alerts.
¢ Memory and CPU usage
e Data backups
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35. SAP HANA —PERSISTENT LAYER

SAP HANA database persistence layer is responsible to manage logs for all the transactions
to provide standard data back up and system restore function.

It ensures that database can be restored to the most recent committed state after a restart
or after a system crash and transactions are executed completely or completely undone.
SAP HANA Persistent Layer is part of Index server and it has data and transaction log
volumes for HANA system and in-memory data is regularly saved to these volumes. There
are services in HANA system that has their own persistence. It also provides save points
and logs for all the database transactions from the last save point.

Why does SAP HANA database need a Persistent Layer?

e Main memory is volatile therefore data is lost during a restart or power outage.
¢ Data needs to be stored in persisted medium.
e Backup & Restore is available.

e It ensures that the database is restored to the most recent committed state after a
restart and that transaction are either completely executed or completely undone.

Data and Transaction Log Volumes

Database can always be restored to its most recent state, to ensure these changes to data
in the database are regularly copied to disk. Log files containing data changes and certain
transaction events are also saved regularly to disk. Data and logs of a system are stored in
Log volumes.

Data volumes stores SQL data and undo log information and also SAP HANA information
modeling data. This information is stored in data pages, which are called Blocks. These
blocks are written to data volumes at regular time interval, which is known as save point.

Log volumes store the information about data changes. Changes that are made between
two log points are written to Log volumes and called log entries. They are saved to log buffer
when transaction is committed.

Savepoints

In SAP HANA database, changed data is automatically saved from memory to disk. These
regular intervals are called savepoints and by default they are set to occur every five
minutes. Persistence Layer in SAP HANA database performs these savepoint at regular
interval. During this operation changed data is written to disk and redo logs are also saved
to disk as well.

The data belonging to a Savepoint tells consistent state of the data on disk and remains
there until the next savepoint operation has completed. Redo log entries are written to the
log volumes for all changes to persistent data. In the event of a database restart, data from
the last completed savepoint can be read from the data volumes, and redo log entries
written to the log volumes.
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Frequency of savepoint can be configured by global.ini file. Savepoints can be initiated by
other operations like database shut down or system restart. You can also run savepoint by
executing the below command:

ALTER System SAVEPOINT

To save data and redo logs to log volumes, you should ensure that there is enough disk
space available to capture these, otherwise the system will issue a disk full event and
database will stop working.

During the HANA system installation, following default directories are created as the storage
location for data and log volumes:

e /usr/sap/<SID>/SYS/global/hdb/data
e /Jusr/sap/<SID>/SYS/global/hdb/log

These directories are defined in global.ini file and can be changed at later stage.

Note that Savepoints do not affect the performance of transactions executed in HANA
system. During a savepoint operation, transactions continue to run as normal. With HANA
system running on proper hardware, impact of savepoints on the performance of system is
negligible.
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36. SAP HANA —BACKUP & RECOVERY

SAP HANA backup and recovery is used to perform HANA system backups and recovery of
system in case of any database failure.

Overview Tab

It tells the status of currently running data backup and last successful data backup.

1 Systems 37 = 8 [* Bakup HOB (HANA) 5
. . iR
F-120H-2E8E% 3 packup HDB (HANA)
=
- Owverview | Confi uration‘Backu Catalo ‘
B HoB (Hana) : gt
----- @ Backup b tatus of Currently Active Data Backup @ & D Last Successful Data Backup
(= Catalog
- 4N ful data backup Found
(=L Contert Mo data backup operation curvently in progress ® PosucCessit cata backpTodn

Backup now option can be used to run data backup wizard.

Configuration Tab

It tells about the Backup interval settings, file based data backup settings and log based
data backup setting.

BF-l2ii-=m8B8%

=

» Backup HDB (HANA)

Cverview | Configuration | Backup Catalu:ug|

» Backint Settings

== atalnn

Backup Interval Settings

Backint settings give an option to use third party tool for data and log back up with
configuration of backing agent.

Configure the connection to a third-party backup tool by specifying a parameter file for the
Backint agent.

Crvervies | Configuration | Backup Catalog

= Backint Settings

Configure the connection ko a third-party backup tool by specifving a parameter file For the Backint agent.

Backint &gent:  Backint agent is nok configured.

Log Backup

Backint Parameter File: I

Data Backup

Backink Parameter File: |

Ise the same parameter file for data backup and log backup.
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File and Log Based Data Backup Settings

File based data backup setting tells the folder where you want to save the data backup on
HANA system. You can change your backup folder.

You can also limit the size of data backup files. If system data backup exceeds this set file
size, it will split across the multiple files.

OvErview Configurationl Backup Catalog |

» Backint Settings i
File-Based Data Backup Settings Log Backup Settings

Destination Type: & File @

The default destination is used unless you specify a different destination. IF you O Backint @
specify a new destination, ensure that the directory already exists before you
start a data backup, For improved data safety, we recommend that vou specify Destination: | Just}sap/HDBHDBO3 backup/log
an exkernal backup destination,
Destination: ust|sap/HDBSHDBO 3 backup/data ¢
I'r fsapf ! ! 2 Backup Interval: UI 15 IMinutes ;I
‘ou can specify the maxinmum size of service-specific data backup Files. IF a data ) _ ’ ) ]
backup exceeds the specified size, it is split across mulkiple files, to which the ¢ If you disable automatic log backup, the log area wil continue to fill. A fulllog
system writes sequentially, By default, daka backups are not split across area will cause the database to hang,
multiple files. Enable Automatic Log Backup

3 Limit Mazximum File Size

Marirmum File: Size: I | =l

Log backup settings tell the destination folder where you want to save log backup on
external server. You can choose a destination type for log backup

File: ensures that sufficient space in system to store backups
Backint: is special named pipe exists on file system but require no disk space.

You can choose backup interval from drop down. It tells the longest amount of time that
can pass before a new log backup is written. Backup Interval: It can be in seconds, minutes
or hours.

Enable Automatic log backup option: It helps you to keep log area vacant. If you disable
this log area will continue to fill and that can result database to hang.

Open Backup Wizard: to run the backup of system.

Backup wizard is used to specify backup settings. It tells the Backup type, destination Type,
Backup Destination folder, Backup prefix, size of backup, etc.
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& Backup HDB {HANA)

Cverview | Configuration | Backup Catalog |

Status of Currently Active Data Backup é e = Last Successful Data Backup

&y Mo successful data backup Found

back up nows

Mo data backup operation currently in progress

r_!;!iBackup of Systenn HDEB

Specify Backup Settings

Specify the information required For Ehe daka backup
Estimated backup size: 14.06 GE.

Backup Tvpe wlComplete Data Backup vI

Destination Type IFiIe vI 6

Backup Destination

The default destination is used unless vou specifFy a diffFerent destination. IF wou specify a news destination,
ensure kEhat the direckory already exisks. For improved daka safeky, we recommend thak wou specify an
external backup destinaktion.

Backup Destination I Jfusrfsap/HDEBfHDEOS/backupfdata

Backup Prefis [ ComMPLETE_DaATA_BACKUP ~|

'i?:' = Back I Mext = I Fimish I Cancel I

Hi=H
When you click on next -> Review Backup settings -> Finish
Fa)
r_!;l_gﬁackup of System HDB =]
p

Backup Progress Information

(i} Backup is running - 2 of 3 services Finished successFully

best
¥SEngine | 100.0%
Execute Data Backup Finished
MName Server | 100, 0%
Execute Dakta Backup Finished
Index Server | 0.0%:

Execute Daka Backup In Progress

Cancel Backup
e
l\‘?_,' Close |

It runs the system backups and tells the time to complete backup for the each server.

Recovery of HANA System

To recover SAP HANA database, the database needs to be shut down. Hence, during
recovery, end users or SAP applications cannot access the database.

Recovery of SAP HANA database is required in the following situations:

e Adisk in the data area is unusable or disk in the log area is unusable.
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e As a consequence of a logical error, the database needs to be reset to its state at a
particular point in time.

e You want to create a copy of the database.

How to recover a HANA system?

Choose HANA system -> Right click -> Back and Recovery -> Recover System

Ta oPSIEms oL T = BaCEO0 ADE TREMS T =5
B - - Em = =
B -| & 5§ &= = & Backup HDB {HANA)
-
EE] Overview | Configuration | Backup Catalog |
i BackL Configuration and Monitoring * | Active Data Backup
E-L= cabal 75 Lifecycle Management §
EI_ Cante Backup and Recowery Open Backup Consale
EE o Security » Back Up Swskem. ..
El:rH-‘l 54 Back Up Swsktem Database. ..
EE = ET Open SOL Consols Back Up Tenant Dakabase. ..
EBEH o ? SAP HAMA Maodeler » Manage Sktorage Snapshot. ..
: EB o Recover System...
© Provwic Add System with DifFferent User. ..
Types of recovery in HANA system

Most Recent State: Used for recovering the database to the time as close as possible to
the current time. For this recovery, the data backup and log backup have to be available
since last data backup and log area are required to perform the above type recovery.

Point in Time: Used for recovering the database to the specific point in time. For this
recovery, the data backup and log backup have to be available since last data backup and
log area are required to perform the above type recovery

Specific Data Backup: Used for recovering the database to a specified data backup.
Specific data backup is required for the above type of recovery option.

Specific Log Position: This recovery type is an advanced option that can be used in
exceptional cases where a previous recovery failed.

Note: To run recovery wizard you should have administrator privileges on HANA system.
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37. SAP HANA — HIGH AVAILABILITY

SAP HANA provides mechanism for business continuity and disaster recovery for system
faults and software errors. High availability in HANA system defines set of practices that
helps to achieve business continuity in case of disaster like power failures in data centers,
natural disasters like fire, flood, etc. or any hardware failures.

SAP HANA high availability provides fault tolerance and ability of system to resume system
operations after an outage with minimum business loss.

The following illustration shows the phases of high availability in HANA system:

First phase is being prepared for the fault. A fault can be detected automatically or by an
administrative action. Data is backed up and stand by systems take over the operations. A
recovery process is put in action includes repair of faulty system and original system to be
restored to previous configuration.

fault or
disaster

Primary System

System Operational

/.—% @ Resumed |
L

Backup System

Detect Recowver

To achieve high availability in HANA system, key is the inclusion of extra components, which
are not necessary to function and use in case of failure of other components. It includes
hardware redundancy, network redundancy and data center redundancy. SAP HANA
provides several levels of hardware and software redundancies as below:

HANA System Hardware Redundancy

SAP HANA appliance vendors offer multiple layers of redundant hardware, software and
network components, such as redundant power supplies and fans, error-correcting
memories, fully redundant network switches and routers, and uninterrupted power supply
(UPS). Disk storage system guarantees writing even in the presence of power failure and
use striping and mirroring features to provide redundancy for automatic recovery from disk
failures.

SAP HANA Software Redundancy

SAP HANA is based on SUSE Linux Enterprise 11 for SAP and includes security pre-
configurations.
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SAP HANA system software includes a watchdog function, which automatically restarts
configured services (index server, name server, and so on), in case of detected stoppage
(killed or crashed).

SAP HANA Persistence Redundancy

SAP HANA provides persistence of transaction logs, savepoints and snapshots to support
system restart and recovery from failures, with minimal delay and without loss of data.

HANA System Standby and Failover

SAP HANA system involves separate standby hosts that are used for failover, in case of
failure of the primary system. This improves the availability of HANA system by reducing
the recovery time from an outage.

125

I@’ tutorialspoint

EIMPLYEASYLEARHNING



38. SAP HANA — LOG CONFIGURATION

The SAP HANA system logs all the transactions that change application data or the database
catalog in log entries and stores them in log area. It uses these log entries in log area to
roll back or repeat SQL statements. The log files are available in HANA system and can be
accessed via HANA studio on Diagnosis files page under Administrator editor.

§§HoB i3
B HDB (HANA) bestos Last Updat
CEryie |Lanu:|s-:ape |.|5.Ierts |F'erFu:urmanu:e |'-.-'|:-Iumes |C|:-nfigurati|:|n |S~;.-'stem Information | Diagnosis Files | Trace Configural
Filker: || 3 Hosk: | <l E [z Merge Diagnosis File 5z Delete Trace
Host: | Mame | Tvpe | Size (Byte) | Modified = |
best hdb.sapHDE_HDEO3 2,037,072 5/21/15 5:20 FM

During a log backup process, only the actual data of the log segments is written from the
log area to service-specific log backup files or to a third-party backup tool.

After a system failure, you may need to redo log entries from log backups to restore the
database to the desired state.

If a database service with persistence stops, it is important to ensure that it is restarted,
otherwise recovery will be possible only to a point before service is stopped.

Configuring Log backup Timeout

The log backup timeout determines the interval at which the log segments are backed up if
a commit has taken place in this interval. You can configure the log backup timeout using
the Backup Console in SAP HANA studio:

# Backup HDB (HANA) Last Update: 1:44:06 aM 5 | ] |

Overview | Configuration | Backup Cata\0g|

» Backint Settings i

File-Based Data Backup Settings Log Backup Settings
Destination Type: & File @
The default destination is used unless you specify a different destination. IF you specify a O backin: ©

new destination, ensure that the directory already exists before you start a data backup, For
improved data safety, we recommend that you specify an external backup destination. Destination: I Just{sap/HDB/HDEO3 backup/log

Diestination: | Jusrfsap/HDB/HDBO3/backup/data
é Backup IntervaI:UIIS IMinutes j

You can also configure the log_backup_timeout_s interval in the global.ini configuration file.

The log backup to the “File” and backup mode "NORMAL" are the default settings for the
automatic log backup function after installation of SAP HANA system. Automatic log backup
only works if at least one complete data backup has been performed.

Once the first complete data backup has been performed, the automatic log backup function
is active. SAP HANA studio can be used to enable/disable the automatic log backup function.
It is recommended to keep automatic log backup enabled otherwise log area will continue
to fill. A full log area can result a database freeze in HANA system.

126

w‘ tutorialspoint

EIMPLYEASYLEARHNING



SAP HANA

Log Backup Settings

Destination Type: & File @
O Backin: @
Destination: | Jusrfsap/HDEHDEOZ backup)log

Backup Interval: @1 15 IMinutes ;I

/&y IF wou disable aukomatic log backup, the log area will continue ta Fill, & Full log area will
cause the database to hang.

Enable Autamatic Log Backup

You can also change the enable_auto_log_backup parameter in the persistence section of
the global.ini configuration file.
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PART 7: SAP HANA - 5SQL
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39. SAP HANA —SQL OVERVIEW

SQL stands for Structured Query Language.

It is a standardized language for communicating with a database. SQL is used to retrieve
the data, store or manipulate the data in the database.

SQL statements perform the following functions:

Data definition and manipulation
System management

Session management

Transaction management

Schema definition and manipulation

The set of SQL extensions, which allow developers to push data into database, is called SQL
scripts.

Data Manipulation Language (DML)

DML statements are used for managing data within schema objects. Some examples:

e SELECT - retrieve data from the database
e INSERT - insert data into a table
e UPDATE - updates existing data within a table

Data Definition Language (DDL)

DDL statements are used to define the database structure or schema. Some examples:

e CREATE - to create objects in the database
e ALTER - alters the structure of the database
o DROP - delete objects from the database

Data Control Language (DCL)

Some examples of DCL statements are:

e GRANT - gives user's access privileges to database

e REVOKE - withdraw access privileges given with the GRANT command

Why do We Need SQL?

When we create Information Views in SAP HANA Modeler, we are creating it on top of some
OLTP applications. All these in back end run on SQL. Database understands only this
language.

129

w tutorialspoint

EIMPLYEAEYLEARMNING



SAP HANA

To do a testing if our report will meet the business requirement we have to run SQL
statement in database if Output is according to the requirement.

HANA Calculation views can be created in two ways - Graphical or using SQL script. When
we create more complex Calculation views, then we might have to use direct SQL scripts.

How to open SQL console in HANA Studio?

Select the HANA system and click on SQL console option in system view. You can also open
SQL console by right click on Catalog tab or any on any Schema name.

U Systems 53 e

B-@l-288% ¥

=11 HOE (HANA)

El-_ Catalog
R Public Synonyms

o o

_IE sapg T Cpen SOL Console
-2 sLTEC (= Find Table

‘P SWS ] Mew Table

SAP HANA can act both as Relational as well as OLAP database. When we use BW on HANA,
then we create cubes in BW and HANA, which act as relational database and always produce
a SQL Statement. However, when we directly access HANA views using OLAP connection,
then it will act as OLAP database and MDX will be generated.
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40. SAP HANA — DATA TYPES

You can create row or Column store tables in SAP HANA using create table option. A table
can be created by executing a data definition create table statement or using graphical
option in HANA studio.

When you create a table, you also need to define attributes inside it.

SQL statement to create a table in HANA Studio SQL Console:

Create column Table TEST (
ID INTEGER,

NAME VARCHAR(19),

PRIMARY KEY (ID)

)5

Creating a table in HANA studio using GUI option:

T ¥

(B HDE (HANA)
,{iﬂ Backup Table Mame:
E| = Catalog

= Public 3vnonyms

e Columns | Indexes | Further Properties ‘ Runtime Information |
_Ig capd BN Open 5L Console

o e (5 Find Table | name | sQL Data Type [oi.. | key

Rt itll i Miew Table r&l I VARCHAR :

When you create a table, you need to define the names of columns and SQL data types.
The Dimension field tells the length of value and the Key option to define it as primary key.

SAP HANA supports the following data types in a table:

Table Mame: Schema: Type:
HAMA Iz‘ Colurnn Store E
Columns | Indexes ‘ Further Propertias | Runtime Information |
| Name | SGL Data Type Di.. | Key | Mot [ Default | Comment [
11D WARCHAR -1

s MY ARCHAR, s
INTEGER
TIMYINT
SMALLINT
BIGINT
DOUBLE
REAL
FLOAT
DECIMAL
DATE
TIME
TIMESTAMP
BINARY
WARBIMARY
MCLOE —
BELOE
CLOE
SHORTTEXT -

SAP HANA supports 7 categories of SQL data types and it depends on the type of data you
have to store in a column.

e Numeric
e Character/ String
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Boolean

Date Time
Binary

Large Objects
Multi-Valued

The following table gives the list of data types in each category:

Date Time DATE, TiME, SECONDDATE, TIMESTAMP
Numeric | TINYINT, SMALLINT, INTEGER, BIGINT, SMALLDECIMAL, DECIMAL, REAL, DOUBLE |
Boolean BOOLEAN
Character VARCHAR, NVARCHAR, ALPHANUM, SHORTTEXT
' Binary | VARBINARY
Large Objects BLOB, CLOB, NCLOB, TEXT
Multi-vValued ARRAY
Date Time

These data types are used to store date and time in a table in HANA database.

DATE: data type consists of year, month and day information to represent a date
value in a column. Default format for a Date data type is YYYY-MM-DD.

TIME: data type consists of hours, minutes, and seconds value in a table in HANA
database. Default format for Time data type is HH: MI: SS.

SECOND DATE: data type consists of year, month, day, hour, minute, second value
in a table in HANA database. Default format for SECONDDATE data type is YYYY-MM-
DD HH:MM:SS.

TIMESTAMP: data type consists of date and time information in a table in HANA
database. Default format for TIMESTAMP data type is YYYY-MM-DD HH:MM:SS:FFn,
where FFn represents fraction of second.

Numeric

¥

TinyINT: stores 8 bit unsigned integer. Min value: 0 and max value: 255
SMALLINT: stores 16 bit signed integer. Min value: -32,768 and max value: 32,767

Integer: stores 32 bit signed integer. Min value: -2,147,483,648 and max value:
2,147,483,648

BIGINT: stores 64 bit signed integer. Min value: -9,223,372,036,854,775,808 and
max value: 9,223,372,036,854,775,808

SMALL: Decimal and Decimal: Min value: -10”~38 +1 and max value: 10"38 -1

REAL: Min Value:-3.40E + 38 and max value: 3.40E + 38
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¢ DOUBLE: stores 64 bit floating point number. Min  value: -
1.7976931348623157E308 and max value: 1.7976931348623157E308

Boolean

Boolean data types stores Boolean value, which are TRUE, FALSE

Character

e Varchar: maximum of 8000 characters.
¢ Nvarchar: maximum length of 4000 characters.

e ALPHANUM: stores alphanumeric characters. Value for an integer is between 1 to
127.

e SHORTTEXT: stores variable length character string which supports text search
features and string search features.
Binary

Binary types are used to store bytes of binary data.

VARBINARY: stores binary data in bytes. Max integer length is between 1 and 5000.

Large Objects

LARGEOBIJECTS are used to store a large amount of data such as text documents and
images.

e NCLOB: stores large UNICODE character object.
e BLOB: stores large amount of Binary data.
e CLOB: stores large amount of ASCII character data.

e TEXT: it enables text search features. This data type can be defined for only column
tables and not for row store tables.

e BINTEXT: supports text search features but it is possible to insert binary data.

Multivalued

Multivalued data types are used to store collection of values with same data type.

Array

Arrays store collections of value with the same data type. They can also contain null values.
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41. SAP HANA —5QL OPERATORS

An operator is a special character used primarily in SQL statement's with WHERE clause to
perform operation, such as comparisons and arithmetic operations. They are used to pass
conditions in a SQL query.

Operator types given below can be used in SQL statements in HANA:

Arithmetic Operators
Comparison/Relational Operators
Logical Operators

Set Operators

Arithmetic Operators

Arithmetic operators are used to perform simple calculation functions like addition,
subtraction, multiplication, division and percentage.

Operator Description

+ Addition - Adds values on either side of
the operator

- Subtraction - Subtracts right hand
operand from left hand operand

* Multiplication - Multiplies values on
either side of the operator

! Division - Divides left hand operand by
right hand operand

%o Modulus - Divides left hand operand by
right hand operand and returns
remainder

134

EIMPLYEAEYLEARMNING

) ' tutorialspoint



SAP HANA

Comparison Operators

Comparison operators are used to compare the values in SQL statement.

Operator Description

= Checks if the values of two operands
are equal or not, if yves then conditiom
becomes true.

1= Checks it the values of two operands
are equal or not, It values are not equal
then condition ecomes true.

== Checks if the values of two operands
are equal or not, It values are not equal
then condition becomes true.

= Checks if the value of left operand is
greater than the value of right operand,
it ywes then condition ecomes true.

= Checks it the value of lefi operand is
less than the value of right operand., it
yves then condition ecomes true.

== Checks if the value of left operand is
greater than or equal to the value of
right operand., if ves then condition
becomes true.

<= Checks if the value of left operand is
less than or equal to the value of right
operand, if yes then condition becomes
frue.

[ Checks if the value of left operand is not
less than the value of right operand, if
yes then condition becomes true.

= Checks if the value of left operand is not
greater than the value of right operand,
if yes then condition becomes true.
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Logical operators

Logical operators are used to pass multiple conditions in SQL statement or are used to
manipulate the results of conditions.

Operator Description

ALL The ALL operator is used to compare a value to all values in another
value set.

AND The AND operator allows the existence of multiple conditions in an SQL
statement's WHERE clause.

ANY The ANY operator is used to compare a value to any applicable value in
the list according to the condition.

BETWEEM The BETWEEN operator is used to search for values that are within a set
of values, given the minimum value and the maximum value.

EXISTS The EXISTS operator is used to search for the presence of a row in a
specified table that meets certain criteria.

M The IN operator is used to compare a value to a list of literal values that
have been specified.

LIKE The LIKE operator is used to compare a value to similar values using
wildcard operators.

NOT The NOT operator reverses the meaning of the logical operator with
which it is used. Eg: NOT EXISTS, NOT BETWEEM, NOT IN, etc. This is a
negate operator.

OR The OR operator is used to combine multiple conditions in an SQL
statement's WHERE clause.

IS NULL The NULL operator is used to compare a value with a NULL value.

UNIQUE The UMIQUE operator searches every row of a specified table for
unigueness (no duplicates).

Set Operators

Set operators are used to combine results of two queries into a single result. Data type
should be same for both the tables.

e UNION: It combines the results of two or more Select statements. However it will
eliminate duplicate rows
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e UNION ALL: This operator is similar to Union but it also shows the duplicate rows.

e INTERSECT: Intersect operation is used to combine the two SELECT statements,
and it returns the records, which are common from both SELECT statements. In case
of Intersect, the number of columns and datatype must be same in both the tables.

e MINUS: Minus operation combines result of two SELECT statements and return only
those results, which belong to first set of result and eliminate the rows in second
statement from the output of first.
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42. SAP HANA —5QL FUNCTIONS

There are various SQL functions provided by SAP HANA database:

Numeric Functions

String Functions

Fulltext Functions

Datetime Functions

Aggregate Functions

Data Type Conversion Functions
Window Functions

Series Data Functions
Miscellaneous Functions

Numeric Functions

These are inbuilt numeric functions in SQL and use in scripting. It takes numeric values or
strings with numeric characters and return numeric values.

e ABS: It returns the absolute value of a numeric argument.

Example: SELECT ABS (-1) "abs" FROM TEST;
abs

1

ACOS, ASIN, ATAN, ATAN2 (These functions return trigonometric value of the argument)

e BINTOHEX: It converts a Binary value to a hexadecimal value

e BITAND: It performs an AND operation on bits of passed argument.

e BITCOUNT: It performs the count of number of set bits in an argument.

e BITNOT: It performs a bitwise NOT operation on the bits of argument.

e BITOR: It perform an OR operation on bits of passed argument.

e BITSET: It is used to set bits to 1 in <target_num> from the <start_bit> position.
e BITUNSET: It is used to set bits to 0 in <target_num> from the <start_bit> position.
e BITXOR: It performs XOR operation on bits of passed argument.

e CEIL: It returns the first integer that is greater or equal to the passed value.

e (COS, COSH, COT ((These functions return trigonometric value of the argument)

e EXP: It returns the result of the base of natural logarithms e raised to the power of
passed value.
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e FLOOR: It returns the largest integer not greater than the numeric argument.
e HEXTOBIN: It converts a hexadecimal value to a binary value.
e LN: It returns the natural logarithm of the argument

e LOG: It returns the algorithm value of a passed positive value. Both base and log
value should be positive.

Various other numeric functions can also be used: MOD, POWER, RAND, ROUND, SIGN, SIN,
SINH, SQRT, TAN, TANH, UMINUS

String Functions

Various SQL string functions can be used in HANA with SQL scripting. Most common string
functions are:

e ASCII: It returns integer ASCII value of passed string.

e CHAR: It returns the character associated with passed ASCII value

e CONCAT: It is Concatenation operator and returns the combined passed strings.
e LCASE: It converts all character of a string to Lower case.

e LEFT: It returns the first characters of a passed string as per mentioned value.
e LENGTH: It returns the number of characters in passed string.

e LOCATE: It returns the position of substring within passed string.

e LOWER: It converts all characters in string to lowercase.

e NCHAR: It returns the Unicode character with passed integer value.

e REPLACE: It searches in passed original string for all occurrences of search string
and replaces them with replace string.

e RIGHT: It returns the rightmost passed value characters of mentioned string.
e UPPER: It converts all characters in passed string to uppercase.

e UCASE: It is identical to UPPER function. It converts all characters in passed string
to uppercase.

Other string functions that can be used are: LPAD, LTRIM, RTRIM, STRTOBIN,
SUBSTR_AFTER, SUBSTR_BEFORE, SUBSTRING, TRIM, UNICODE, RPAD

BINTOSTR

Date Time functions

There are various Date Time functions that can be used in HANA in SQL scripts. Most
common Date Time functions are:
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e CURRENT_DATE: It returns the current local system date.
e CURRENT_TIME: It returns the current local system time.

e CURRENT_TIMESTAMP: It returns the current local system timestamp details (YYYY-
MM-DD HH:MM:SS:FF).

e CURRENT_UTCDATE: It returns current UTC (Greenwich Mean date) date.

e CURRENT_UTCTIME: It returns current UTC (Greenwich Mean Time) time.

e CURRENT_UTCTIMESTAMP

e DAYOFMONTH: It returns the integer value of day in passed date in argument.
e HOUR: It returns integer value of hour in passed time in argument.

e YEAR: It returns the year value of passed date.

Other Date Time functions are: DAYOFYEAR, DAYNAME, DAYS_BETWEEN, EXTRACT,
NANO100_BETWEEN, NEXT_DAY, NOW, QUARTER, SECOND, SECONDS_BETWEEN,
UTCTOLOCAL, WEEK, WEEKDAY, WORKDAYS_BETWEEN, ISOWEEK, LAST DAY,
LOCALTOUTC, MINUTE, MONTH, MONTHNAME, ADD_DAYS, ADD_MONTHS,
ADD_SECONDS, ADD_WORKDAYS

Data Type Conversion Functions

These functions are used to convert one data type to other or to perform a check if
conversion is possible or not.

Most common data type conversion functions used in HANA in SQL scripts:

e CAST: It returns the value of an expression converted to a supplied data type.
e TO_ALPHANUM: It converts a passed value to an ALPHANUM data type

e TO_REAL: It converts a value to a REAL data type.

e TO_TIME: It converts a passed time string to the TIME data type.

e TO_CLOB: It converts a value to a CLOB data type.

Other similar Data Type conversion functions are: TO_BIGINT, TO_BINARY, TO_BLOB,
TO_DATE, TO_DATS, TO_DECIMAL, TO_DOUBLE, TO_FIXEDCHAR, TO_INT, TO_INTEGER,
TO_NCLOB, TO_NVARCHAR, TO_TIMESTAMP, TO_TINYINT, TO_VARCHAR,
TO_SECONDDATE, TO_SMALLDECIMAL, TO_SMALLINT

There are also various Windows and other miscellaneous functions that can be used in HANA
SQL scripts.

e Current_Schema: It returns a string containing the current schema name.

e Session_User: It returns the user name of current session
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43. SAP HANA —5QL EXPRESSIONS

An Expression is used to evaluate a clause to return values. There are different SQL
expressions that can be used in HANA:

e Case Expressions
e Function Expressions
e Aggregate Expressions

e Subqueries in Expressions

Case Expression

This is used to pass multiple conditions in a SQL expression. It allows the use of IF-ELSE-
THEN logic without using procedures in SQL statements.

Example

SELECT COUNT( CASE WHEN sal < 2000 THEN 1 ELSE NULL END ) countl,
COUNT( CASE WHEN sal BETWEEN 2001 AND 4000 THEN 1 ELSE NULL END ) count2,
COUNT( CASE WHEN sal > 4000 THEN 1 ELSE NULL END ) count3 FROM emp;

This statement will return countl, count2, count3 with integer value as per passed condition.

Function Expressions

Function expressions involve SQL inbuilt functions to be used in Expressions.

Aggregate Expressions

Aggregate functions are used to perform complex calculations like Sum, Percentage, Min,
Max, Count, Mode, Median, etc. Aggregate Expression uses Aggregate functions to calculate
single value from multiple values.

Aggregate Functions: Sum, Count, Minimum, Maximum. These are applied on measure
values (facts) and It is always associated with a dimension.

Common aggregate functions include:

Average ()
Count ()
Maximum ()
Median ()
Minimum ()
Mode ()
Sum ()
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Subqueries in Expressions

A subquery as an expression is a Select statement. When it is used in an expression, it
returns a zero or a single value.

A subquery is used to return data that will be used in the main query as a condition to
further restrict the data to be retrieved.

Subqueries can be used with the SELECT, INSERT, UPDATE, and DELETE statements along
with the operators like =, <, >, >=, <=, IN, BETWEEN etc.

There are a few rules that subqueries must follow:

e Subqueries must be enclosed within parentheses.

e A subquery can have only one column in the SELECT clause, unless multiple columns
are in the main query for the subquery to compare its selected columns.

e An ORDER BY cannot be used in a subquery, although the main query can use an
ORDER BY. The GROUP BY can be used to perform the same function as the ORDER

BY in a subquery.

e Subqueries that return more than one row can only be used with multiple value
operators, such as the IN operator.

e The SELECT list cannot include any references to values that evaluate to a BLOB,
ARRAY, CLOB, or NCLOB.

e A subquery cannot be immediately enclosed in a set function.

e The BETWEEN operator cannot be used with a subquery; however, the BETWEEN
operator can be used within the subquery.

Subqueries with the SELECT Statement

Subqueries are most frequently used with the SELECT statement. The basic syntax is as
follows:

Example

SELECT * FROM CUSTOMERS
WHERE ID IN (SELECT ID

FROM CUSTOMERS

WHERE SALARY > 4500) ;

R it B +-———= - - +
| ID | NAME | AGE | ADDRESS | SALARY \
R it B +-———= - - +
| 4 | Chaitali | 25 | Mumbai | 6500.00 |
| 5 | Hardik | 27 | Bhopal | 8500.00 |
| 7 | Muffy | 24 | Indore | 10000.00 |
R it B +-———= - - +
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44. SAP HANA —5QL STORED PROCEDURES

A procedure allows you to group the SQL statement into a single block. Stored Procedures
are used to achieve certain result across applications. The set of SQL statements and the
logic that is used to perform some specific task are stored in SQL Stored Procedures. These
stored procedures are executed by applications to perform that task.

Stored Procedures can return data in the form of output parameters (integer or character)
or a cursor variable. It can also result in set of Select statements, which are used by other
Stored Procedures.

Stored Procedures are also used for performance optimization as it contains series of SQL
statements and results from one set of statement determines next set of statements to be
executed. Stored procedures prevent users to see the complexity and details of tables in a
database. As Stored procedures contain certain business logic, so users need to execute or
call the procedure name.

No need to keep reissuing the individual statements but can refer to the database procedure.

Sample Statement to Create Procedures

Create procedure prc_name (in inp integer, out opt "EFASION"."ARTICLE_LOOKUP™)
as

begin

opt = select * from "EFASION"."ARTICLE_LOOKUP" where article_id = :inp ;

end;
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A sequence is a set of integers 1, 2, 3, that are generated in order on demand. Sequences
are frequently used in databases because many applications require each row in a table to
contain a unique value, and sequences provide an easy way to generate them.

Using AUTO_INCREMENT column

The simplest way in MySQL to use sequences is to define a column as AUTO_INCREMENT
and leave rest of the things to MySQL to take care.

Example

Try out the following example. This will create table and after that it will insert few rows in
this table where it is not required to give record ID because it is auto-incremented by
MySQL.

mysql> CREATE TABLE INSECT
-> (
-> id INT UNSIGNED NOT NULL AUTO_INCREMENT,
-> PRIMARY KEY (id),
-> name VARCHAR(30) NOT NULL, # type of insect
-> date DATE NOT NULL, # date collected
-> origin VARCHAR(30) NOT NULL # where collected
)
Query OK, @ rows affected (0.92 sec)
mysql> INSERT INTO INSECT (id,name,date,origin) VALUES
-> (NULL, "housefly', '2001-09-10"', 'kitchen'),
-> (NULL, 'millipede’', '2001-09-10"', 'driveway'),
-> (NULL, 'grasshopper', '2001-09-10"', 'front yard');
Query OK, 3 rows affected (0.02 sec)
Records: 3 Duplicates: © Warnings: ©

mysql> SELECT * FROM INSECT ORDER BY id;
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i LT TR dmmmmmmm——a dmmmmmmm——nn +
| id | name | date | origin

et TP R R T +
| 1 | housefly | 2001-09-10 | kitchen |
| 2 | millipede | 2001-09-10 | driveway |

| 3 | grasshopper | 2001-09-10 | front yard |
#ommedmmmmmeemmaaa- T - +

3 rows in set (0.00 sec)

Obtain AUTO_INCREMENT Values

LAST_INSERT_ID( ) is a SQL function, so you can use it from within any client that
understands how to issue SQL statements. Otherwise, PERL and PHP scripts provide
exclusive functions to retrieve auto-incremented value of last record.

PERL Example

Use the mysql_insertid attribute to obtain the AUTO_INCREMENT value generated by a
query. This attribute is accessed through either a database handle or a statement handle,
depending on how you issue the query. The following example references it through the
database handle:

$dbh->do ("INSERT INTO INSECT (name,date,origin)
VALUES('moth', '2001-09-14", '"windowsill')");

my $seq = $dbh->{mysql_insertid};

PHP Example

After issuing a query that generates an AUTO_INCREMENT value, retrieve the value by
calling mysql_insert_id( ):

mysql_query ("INSERT INTO INSECT (name,date,origin)
VALUES('moth', '2001-09-14", 'windowsill')", $conn_id);

$seq = mysql _insert_id ($conn_id);

Renumbering an Existing Sequence

There may be a case when you have deleted many records from a table and you want to
re-sequence all the records. This can be done by using a simple trick but you should be very
careful to do so if your table is having join, with other table.

If you determine that resequencing an AUTO_INCREMENT column is unavoidable, the way

to doitis to drop the column from the table, then add it again. The following example shows
how to renumber the id values in the insect table using this technique:
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mysql> ALTER TABLE INSECT DROP id;

mysql> ALTER TABLE insect
-> ADD id INT UNSIGNED NOT NULL AUTO_INCREMENT FIRST,
-> ADD PRIMARY KEY (id);

Starting a Sequence at a Particular Value

By default, MySQL will start sequence from 1 but you can specify any other number as well
at the time of table creation. Following is the example where MySQL will start sequence
from 100.

mysql> CREATE TABLE INSECT
-> (
-> id INT UNSIGNED NOT NULL AUTO_INCREMENT = 100,
-> PRIMARY KEY (id),
-> name VARCHAR(30) NOT NULL, # type of insect
-> date DATE NOT NULL, # date collected
-> origin VARCHAR(30) NOT NULL # where collected

)5

Alternatively, you can create the table and then set the initial sequence value with ALTER
TABLE.
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46. SAP HANA —SQL TRIGGERS

Triggers are stored programs, which are automatically executed or fired when some events
occur. Triggers are, in fact, written to be executed in response to any of the following
events:

e A database manipulation (DML) statement (DELETE, INSERT, or UPDATE).
e A database definition (DDL) statement (CREATE, ALTER, or DROP).
e A database operation (SERVERERROR, LOGON, LOGOFF, STARTUP, or SHUTDOWN).

Triggers could be defined on the table, view, schema, or database with which the event is
associated.

Benefits of Triggers

Triggers can be written for the following purposes:

e Generating some derived column values automatically
¢ Enforcing referential integrity

e Event logging and storing information on table access
e Auditing

e Synchronous replication of tables

¢ Imposing security authorizations

e Preventing invalid transactions
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47. SAP HANA —S5QL SYNONYM

SQL Synonyms is an alias for a table or a Schema object in a database. They are used to
protect client applications from the changes made to name or location of an object.

Synonyms permit applications to function irrespective of user who owns the table and which
database holds the table or object.

Create Synonym statement is used create a Synonym for a table, view, package, procedure,
objects, etc.

Example

There is a table Customer of efashion, located on a Serverl. To access this from Server2, a
client application would have to use name as Serverl.efashion.Customer. Now we change
the location of Customer table the client application would have to be modified to reflect the
change.

To address these we can create a synonym of Customer table Cust_Table on Server2 for
the table on Serverl. So now client application has to use the single-part name Cust_Table
to reference this table. Now, if the location of this table changes, you will have to modify
the synonym to point to the new location of the table.

As there is no ALTER SYNONYM statement, you have to drop the synonym Cust_Table and
then re-create the synonym with the same name and point the synonym to the new location
of Customer table.

Public Synonyms

Public Synonyms are owned by PUBLIC schema in a database. Public synonyms can be
referenced by all users in the database. They are created by the application owner for the
tables and other objects such as procedures and packages so the users of the application
can see the objects.

Syntax

CREATE PUBLIC SYNONYM Cust_table for efashion.Customer;

To create a PUBLIC Synonym, you have to use keyword PUBLIC as shown.

Private Synonyms

Private Synonyms are used in a database schema to hide the true name of a table,
procedure, view or any other database object.

Private synonyms can be referenced only by the schema that owns the table or object.

Syntax

CREATE SYNONYM Cust_table FOR efashion.Customer;
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Drop a Synonym

Synonyms can be dropped using DROP Synonym command. If you are dropping a public
Synonym, you have to use the keyword public in the drop statement.

Syntax

DROP PUBLIC Synonym Cust_table;
DROP Synonym Cust_table;

149
w tutorialspoint



48. SAP HANA —SQL EXPLAIN PLANS

SQL explain plans are used to generate detail explanation of SQL statements. They are used
to evaluate execution plan that SAP HANA database follows to execute the SQL statements.

The results of explain plan are stored into EXPLAIN_PLAN_TABLE for evaluation. To use
Explain Plan, passed SQL query must be a data manipulation language (DML).

Common DML Statements

e SELECT - retrieve data from the a database
e INSERT - insert data into a table
e UPDATE - updates existing data within a table

SQL Explain Plans cannot be used with DDL and DCL SQL statements.

EXPLAIN PLAN TABLE in database

EXPLAIN PLAN_TABLE in database consists of multiple columns. Few common column
names: OPERATOR_NAME, OPERATOR_ID, PARENT_OPERATOR_ID, LEVEL and POSITION,
etc.

COLUMN SEARCH value tells the starting position of column engine operators.

ROW SEARCH value tells the starting position of row engine operators.

To create an EXPLAIN PLAN STATEMENT for a SQL query

EXPLAIN PLAN SET STATEMENT_NAME = ‘statement_name’ FOR <SQL DML statement>

To see values in EXPLAIN PLAN TABLE

SELECT Operator_Name, Operator_ID
FROM explain_plan_table

WHERE statement_name = 'statement_name';

To delete a statement in EXPLAIN PLAN TABLE
DELETE FROM explain_plan_table WHERE statement_name = 'TPC-H Q10';
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49. SAP HANA —S5QL DATA PROFILING

SQL Data Profiling task is used to understand and analyze data from multiple data sources.
It is used to remove incorrect, incomplete data and prevent data quality problems before
they are loaded in Data warehouse.

Here are the benefits of SQL Data Profiling tasks:

e It helps is analyzing source data more effectively.
e It helps in understanding the source data better.

e It remove incorrect, incomplete data and improve data quality before it is loaded
into Data warehouse.

e It is used with Extraction, Transformation and Loading task.

The Data Profiling task checks profiles that helps to understand a data source and identify
problems in the data that has to be fixed.

You can use the Data Profiling task inside an Integration Services package to profile data
that is stored in SQL Server and to identify potential problems with data quality.

Note: Data Profiling Task works only with SQL Server data sources and does not support
any other file based or third party data sources.

Access Requirement

To run a package contains Data Profiling task, user account must have read/write
permissions with CREATE TABLE permissions on the tempdb database.

Data Profiler Viewer

Data Profile Viewer is used to review the profiler output. The Data Profile Viewer also
supports drilldown capability to help you understand data quality issues that are identified
in the profile output. This drill down capability sends live queries to the original data source.

Data Profiling Task Setup and Reviewing

Setting up the Data Profiling Task

It involves execution of a package that contains Data Profiling task to compute the profiles.
The task saves the output in XML format to a file or a package variable.

Reviewing the Profiles

To view the data profiles, send the output to a file and then use the Data Profile Viewer.
This viewer is a stand-alone utility that displays the profile output in both summary and
detail format with optional drilldown capability.
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Data Profiling: Configuration Options

The Data Profiling task has these convenient configuration options:

Wildcard columns

While configuring a profile request, the task accepts **’ wildcard in place of a column name.
This simplifies the configuration and makes it easier to discover the characteristics of
unfamiliar data. When the task runs, the task profiles every column that has an appropriate
data type.

Quick Profile

You can select Quick Profile to configure the task quickly. A Quick Profile profiles a table or
view by using all the default profiles and settings.

The Data Profiling Task can compute eight different data profiles. Five of these profiles can
check individual columns and the remaining three analyze- multiple columns or relationships
between columns.

Data Profiling: Task Outputs

The Data Profiling task outputs the selected profiles into XML format that is structured like
DataProfile.xsd schema.

You can save a local copy of the schema and view the local copy of the schema in Microsoft
Visual Studio or another schema editor, in an XML editor or in a text editor such as Notepad.
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50. SAP HANA —SQL SCRIPT

Set of SQL statements for HANA database which allows developer to pass complex logic into
database is called SQL Script. SQL Script is known as collections of SQL extensions. These
extension are Data Extensions, Function Extensions, and Procedure Extension.

SQL Script supports stored Functions and Procedures and that allows pushing complex parts
of Application logic to database.

Main benefit of using SQL Script is to allow the execution of complex calculations inside SAP
HANA database. Using SQL Scripts in place of single query enables Functions to return
multiple values. Complex SQL functions can be further decomposed into smaller functions.
SQL Script provides control logic that is not available in single SQL statement.

SQL Script

Code

SQL Scripts are used to achieve performance optimization in HANA by executing scripts at
DB layer:

e By Executing SQL scripts at database layer, it eliminates need to transfer large
amount of data from database to application.

e Calculations are executed at database layer to get benefits of HANA database like
column operations, parallel processing of queries, etc.
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Integration with Information Modeler

While using SQL scripts in Information Modeler, below given are applied to Procedures:

e Input parameters can be of scalar or table type.
e Output parameters must be of table types.

e Table types required for the signature are generated automatically.

SQL Scripts with Calculation Views

SQL script are used to create script based Calculation views. Type SQL statements against
existing raw tables or column store. Define output structure, activation of view creates table
type as per structure.

How to create a Calculation View with SQL Script?

Launch SAP HANA studio. Expand the content node -> Select a package where you want
to create the new Calculation view. Right Click -> New Calculation View End of the
navigation path ->Provide name and description.

Y Systems 53 = O {2l *AHCP: TEST_CALC HDB (HAMNAY 52
B - - G = v =
) B2 2BES AHCP:-TEST_CALC HDB (HAN
E-FL HOB (HAMA)
: SCEnario £+ =1t || Details
: l-=r Catalog
---._' Provisioning FEwnd
E-= Cu:untenté = BEGIH
EE\‘ @ Zsemantics y
ot | |
o o T ¢ Pockace.. END /1
EE[ Ex ; i | View ‘
- oq S Find Chrl+F *"tt”h"fte "_“EW'“ E—
EE ou Refresh Fx # Analytic Yiew, ..
M- H s B Calculation Yiew.. . h[

Select calculation view type -> from Type dropdown list, select SQL Script -> Set
Parameter Case Sensitive to True or False based on how you require the naming convention
for the output parameters of the calculation view -> Choose Finish.
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1 - FH:Mew Information Yiew

P Swstems Create an Information view

Select the required views bype and enter the details

Mame: * | TEST_caLc

Label: TEST_CaLc

Package:®* I AHCP Browse, ..
Yiew Type: ICaIcuIatinn Wi

— Copy From: I Erowse, ..

L.

Subkyvpe: IStandard

Calculakion Yiew

Paramekter Case Sensikive: ITrue 'I ﬁ

Select default schema: Select the Semantics node ->Choose the View Properties tab ->
In the Default Schema dropdown list, select the default schema.

AHCP-TEST_CALC HDB (HANA) = ®| @ o
SCenario E+ =it | Details
Columns | Wiews Properties | Hierarchies | Parameters/Wariables
= - General
| ] TEST-CALC TET_oALe
| 'l seript_wview | ¥ == =" HOB.AHCP
4
Daka Cakegory: ™ ICUBE vI apply Privileges: I.Clnalytic A
Run With: IDeFiner's Rights vI T~ Enable Histary
Default Client: I Session Client LI History Inpuk Parameter: I
»
i Default Schema: -| 6
_—reee SEEPA(SRPRBHPIJ

Choose SQL Script node in the Semantics node -> Define the output structure. In the

output pane, choose Create Target. Add the required output parameters and specify its
length and type.

] *AHCP:  TEST_CALC HDE (HAMA) 52

AHCP: TEST_CALC HDB (HANA)

Scenario [+ it | Details

JrErstarss® Fegin Procedure Script ##sssssawass/

— - BEGIH =
e A = Input Parameters
Jsemantics VAL_Out = .. =
————— EHD f********* End Procedure Script ************f
2| seript_view ‘ H

N

To add multiple columns that are part of existing information views or catalog tables or table
functions to the output structure of script-based calculation views:

In the Output pane, choose Start of the navigation path New Next navigation step Add
Columns from End of the navigation path -> Name of the object that contains the columns

you want to add to the output -> Select one or more objects from the dropdown list ->
Choose Next.
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In the Source pane, choose the columns that you want to add to the output -> To add
selective columns to the output, then select those columns and choose Add. To add all
columns of an object to the output, then select the object and choose Add -> Finish.

Activate the script-based calculation view: In the SAP HANA Modeler perspective: Save
and Activate - to activate the current view and redeploy the affected objects if an active
version of the affected object exists. Otherwise, only the current view is activated.

Save and activate all - to activate the current view along with the required and affected
objects.

In the SAP HANA Development perspective: In Project Explorer view, select the
required object. In the context menu, select Start of the navigation path Team Next
navigation step Activate End of the navigation path.

SQL Scripting in HANA Information Modeler is used to create complex Calculation Views,
which are not possible to create using GUI option.
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