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Preface

Real-time analytics is revolutionizing the way we interact with customers, partners
and system in totality. The continuous evolution of technology is changing the way
we do business. Uncertainty and change in the global marketplace is driving new
ideas and innovation. Competing in this new hyper-connected and digitized world
requires a new business platform that meets the demand for speed and innovation
with reduced complexity. The demand for real-time data and analytics is so
pervasive that every customer, big or small, wants to have it.

Real-time analytics is basically the use of (or to have an option to use) all the
available data and resources within the enterprise as and when they are needed.
The term real-time analytics implies practically instant access and use of
analytical data.

As it turns out, to answer this need and the changes in the business, SAP came up
with a complete out-of-the-box solution, transforming the database industry by
combining database, data processing, and application platform capabilities into a
single in-memory platform called SAP HANA. SAP HANA makes it possible for
applications and analytics to run without information processing latency. It also
allows to build sense and response solutions on a large volume of real-time data
without thinking of pre-aggregates.

To answer why you should choose SAP HANA for real-time analytics, we would have
a look at the key capabilities of SAP HANA, such as Massive speed — the scan speed of
the SAP HANA database is 3.19 billion symbol per second per core (in lab conditions).
High efficiencies —if you port the data from a classical database to SAP HANA,
eliminating unnecessary indexes and aggregate tables and allowing operational
reporting directly on SAP HANA, the data footprint could be reduced by a factor of

as high as 37. The data compression rate is approximately 4 to 1. Lower cost providing
a dual OLTP —the OLAP architecture reduces the data footprint, which saves on
storage costs.

[v]
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Eliminating the need for data extraction and transfer from OLAP to OLTP saves
time and resources. Flexibility —SAP HANA is an ideal big data analytics platform,
capable of efficiently loading and rapidly analyzing multiple data types in both
structured and unstructured forms.

While there are many tools in the market for real-time analytics, this book discusses
how we can use all the preceding mentioned features of SAP HANA and design our
data models for real-time analytics. We will be working on SAP HANA as a sidecar
/ standalone scenario to create our data models. This book is organized into four
parts, discussing various concepts related to data modeling.

This book has a particular structure, as follows:

* Setting up the platform:
Chapters 1, 2, and 3, describe how we can setup the platform for SAP HANA

* Creating data models:
Chapters 4 and 5 explain how to create data models in SAP HANA

* Supporting concepts of data modeling:

Chapters 6 and 7 elaborate the supporting concepts to create data models
in SAP HANA

* Reporting on data models:

Chapters 8 and 9 deal with the creation of reports

What this book covers

Chapter 1, Kickoff - Before We Start, sets the basic concepts and building blocks for the
book. It talks about the prerequisite development skill that you must have before we
plunge into data modeling.

Chapter 2, SAP HANA Data Modeling Approach, covers the approach to SAP HANA
data modeling and the do's and dont's while creating data models.

Chapter 3, Different Ways of SAP HANA Data Load, teaches you how to load data into
SAP HANA, explore various options of data load as per the data source and need,
understand real-time replication via SLT, and use SAP HANA Studio for the Data
Load.

Chapter 4, Creating SAP HANA Artifacts Attribute Views and Analytical Views, teaches
you how to create HANA artifacts — Attribute view and Analytical view. You will
learn the various other components involved during the creation of these Artifacts.

[vil
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Chapter 5, Creating SAP HANA Artifacts — Analytical Privileges and Calculation Views,
teaches you how to create HANA artifacts — Analytical privileges and Calculation
views. You will learn the various other components involved in the creation of
these Artifacts.

Chapter 6, Understanding Text Search and Hierarchies in SAP HANA, talks about
hierarchies and Text Search in SAP HANA, how to create and use them in our data
models for real time analytics, how to create and use Full Text Search, how to create
hierarchies as per usage, and understanding the concept of parent-child hierarchies
and level hierarchies.

Chapter 7, Using Decision Tables and Transporting SAP HANA Content, teaches you
how to work with additional capabilities of SAP HANA such as decision tables
and currency conversion. You will also learn how our SAP HANA Artifacts can be
transported across the landscape.

Chapter 8, Consuming SAP HANA Data Models, teaches you reporting with SAP
HANA data models by using your own data models created in previous chapters for
reporting. It also talks of a general overview of all the tools available in SAP HANA.

Chapter 9, An Introduction to Application Function Library, explores the AFL library.
You will learn how the deliver prepackaged functionality can be used in building
information models faster and in an easier way. It will also discuss the AFL deliver
prepackaged functionality, which will help us to know what the inbuilt functions are
that can be used without reworking/redeveloping.

What you need for this book

We will consider only the software requirement for the end user perspective. You
will need to have SAP HANA Studio installed on your client machines and should
have access to the SAP HANA server instance. We discuss the steps to add an
instance to SAP HANA Studio in Chapter 2, SAP HANA Data Modeling Approach.

The software requirements are as follows:

* Sap HANA Studio 1.0 REV 80 or later (mandatory)

* SAP HANA database clients 1.0 REV80 (mandatory)
* SAP Design Studio on 1.5 (optional )

* SAP Data Services 4.2 SP1 (optional)

* SAP Business Intelligence Platform 4.1 SP2 (optional)

[ vii ]
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Who this book is for

If you are a SAP HANA data modeler, developer, implementation/migration
consultant, project manager, or architect who is responsible for implementing/
migrating to SAP HANA, this book is for you.

Conventions

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

Code words in text, database table names, folder names, filenames, file extensions,
pathnames, dummy URLSs, user input, and Twitter handles are shown as follows:
"We can include other contexts through the use of the include directive."

A block of code is set as follows:

CREATE PROCEDURE {schema. }name
{ ({In|ouUT| INOUT}
param name data type {,...})}
{LANGUAGE <LANG>} {SQL SECURITY <MODE>}
{READS SQL DATA {WITH RESULT VIEW <view name>}} AS
BEGIN

END
Any command-line input or output is written as follows:

GRANT SELECT ON SCHEMA <YOUR SCHEMA> TO _SYS REPO WITH GRANT OPTION;
GRANT SELECT ON SCHEMA HANA DEMO TO _SYS REPO WITH GRANT OPTION

New terms and important words are shown in bold. Words that you see on the
screen, for example, in menus or dialog boxes, appear in the text like this: "You can
see the created procedure below our schema under the Procedures... folder."

% Warnings or important notes appear in a box like this.
.

a1

~Q Tips and tricks appear like this.

[ viii ]
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Reader feedback

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

To send us general feedback, simply e-mail feedbackepacktpub. com, and mention
the book's title in the subject of your message.

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

Customer support

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

Downloading the example code

You can download the example code files from your account at http://www.
packtpub. com for all the Packt Publishing books you have purchased. If you
purchased this book elsewhere, you can visit http: //www.packtpub. com/support
and register to have the files e-mailed directly to you.

Downloading the color images of this book

We also provide you with a PDF file that has color images of the screenshots/
diagrams used in this book. The color images will help you better understand the
changes in the output. You can download this file from https://www.packtpub.
com/sites/default/files/downloads/4110EN.pdf

Errata

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

[ix]
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To view the previously submitted errata, go to https://www.packtpub.com/books/
content/support and enter the name of the book in the search field. The required
information will appear under the Errata section.

Piracy

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

Please contact us at copyrightepacktpub.com with a link to the suspected pirated
material.

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

Questions

If you have a problem with any aspect of this book, you can contact us at
questionsepacktpub.com, and we will do our best to address the problem.

[x]
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Kickoff — Before
We Start

This chapter intends to provide context and background to set the base with which
we can manipulate the datasets to be used for data modeling. This section tries to act
as a refresher that should help you understand and pick up modeling topics faster in
upcoming chapters.

We start the chapter with Structured Query Language (SQL) —how we can use it for
controlling and manipulating the SAP HANA database objects and data. Then we
move on to create SQLscript and learn how to use it effectively. We will also discuss
creation and call of procedure step by step in this chapter, which is a good tool for
the upcoming topics. We will end the chapter with a detailed discussion on JOINS
and how it can be used for connecting tables in SAP HANA.

After completing this chapter you will be able to:

¢ Understand and use SAP HANA SQL statements
* Create SQLscript and use it

* Create and call a procedure
* Connect tables using SAP HANA specific JOINS

Introducing SAP HANA SQL

As stated, you will not learn SQL as a whole new concept, but will just revise
the traditional SQL concepts at a glance and focus on a few new topics that are
of importance from SAP HANA perspective. Our key focus here will be on the
SAP HANA SQL script, creating procedures, and learning to create SAP HANA
specific JOINS.

[11]
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Kickoff - Before We Start

Classical SQL

SQL is used to retrieve, store, and manipulate data in the database. SQL can be
studied under three subheads:

DDL (Data Definition
Language)

DML (Data Manipulation
Language)

DCL (Data control
Language)

S
]
=
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These subheads are explained as follows:
e DDL: These statement that are used to define the data: create, alter,
drop tables

* DML: These statements are used to manipulate the data, select, deselect,
insert, and update

e  DCL: These statements that are used to control the table, grant, and revoke
The followings are the elements of SQL:

* Identifiers: These are used to represent names in SQL statements including
table/view name, column name, username, role name and so on. There are
two types of Identifiers: ordinary and delimited.

* Data types: These define the characteristics of the data and its value.
Data types in SQL are as follows:

Categories Data type

Numeric float, real, integer,
decimal, double, tinyint,

small int,and small
decimal

Large blob, clob, nclob, and text

[2]
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Categories Data type
Binary varbinary
Character string varchar, nvarchar,

alphanum, and shorttext.

Date time, date, secondtime,
and timestamp

* Expressions: These are clause evaluated to return values. We have different
types of expressions in SQL. For example, if..then... .else (case expression)
or nested queries (Select (Select ...... ).

* Functions: These are used in expressions for retrieving information from the
database. We have a number of functions and data type conversion functions.
The number functions take numeric values or alphanumeric/strings with
numeric character values and return numeric values, whereas, data type
conversion functions are used to convert arguments from one data type to
another. For example, to_alphanum, concat, current_date, and so on.

* Operators: These are used for value comparison, assigning values, or can
also be used for calculation. We have different types of operators like Unary,
Binary, arithmetic, and string operators to name a few. For example, +, =,
subtraction, and or.

* Predicates: A predicate is specified by combining one or more expressions
or logical operators and returning one of the following logical or truth
values: true, false, or unknown. Examples are null, in, and like.

In the upcoming chapters, we will learn how to work with SAP HANA studio and
open SQL editor, so as to complete the concepts. I will show you how we work
with the preceding SQL concepts. For our examples and exercises, we will use the
following tables. We will create more tables in further chapters as we progress.

The following table shows you the sales_facts:

PRODUCT _ REGION AMOUNT | QUANTITY
KEY KEY SOLD SOLD

01 100 50000 500

02 200 60000 600

03 300 20000 200

[31]
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The following table shows you the cUSTOMERS data:

CUSTOMER _ CUST LAST CUST FIRST
KEY NAME NAME

C1l Mehta Yatin

c2 Aguirre Tomas

C3 Huber Ralf

The following is a REGION table:

REGION_ID |REGION_NAME SUB_AREA
100 Europe Germany

200 Asia Japan

300 Us Northfields

The following table shows you details of the PRODUCT table:

PRODUCT _ PRODUCT NAME
KEY

01 GasKit

02 RubberWasher

Let's see how we can create the preceding tables in SAP HANA:

1. InSAP HANA studio, right-clicking on your schema (here, HANA_DEMO)
will display Open SQL Console; click on it.

E|._ Catalog
- Public Synonyms

-
=I5 EPM_MODEL
St -t DERIO]
—F EEARR Bl Open SOL Console
=12 SAP_HAN, (= Find Table

=2
t SAP_HAM: 55 ey Table
=8 SAP_REST
=2 saP_ x5 L ¥ Delete Delete
=18 saP_ws L

Refresh F5

g Impart. ..

2 sys pepL B BXPOIE.

=
-oE TCUR ] show Table Distribution

I

[4]
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Chapter 1

We will cover some of the following SQL queries to create the tables:

Create a schema first, if it hasn't already been created for you —HANA_DEMO;
you can choose any name.

A database schema is the skeleton structure that represents the logical view
of the entire database (objects such as tables, views, and stored procedures).
It defines how the data is organized and how the relations among them are
associated. It formulates all the constraints that are to be applied on the data,
whereas Table is one of the objects contained in schema. It is a set of data
elements (values) that is organized using a model of vertical columns (which
are identified by their name) and horizontal rows:

CREATE SCHEMA "HANA DEMO";

GRANT SELECT ON SCHEMA HANA DEMO TO _SYS REPO WITH GRANT OPTION;
if you do not run Grant , later when you will activate your views
it will give you erros.

The following command creates the SALES_FACTS table:

CREATE COLUMN TABLE "HANA DEMO"."SALES FACTS" (

"PRODUCT KEY" INTEGER NOT NULL,

"REGION KEY" INTEGER NOT NULL,

"AMOUNT SOLD" DECIMAL NOT NULL,

"QUANTITY SOLD" INTEGER NOT NULL,

PRIMARY KEY ("PRODUCT KEY", "REGION KEY") );

The following command creates the CUSTOMER table:
CREATE COLUMN TABLE "HANA DEMO"."CUSTOMER" (
"CUSTOMER KEY" VARCHAR(8) NOT NULL,

"CUST LAST NAME" VARCHAR(100) NULL,

"CUST FIRST NAME" VARCHAR(30) NULL,

PRIMARY KEY ("CUSTOMER KEY ") );

The following command creates the PRODUCTS table:
CREATE COLUMN TABLE "HANA DEMO"."PRODUCTS" (
"PRODUCT KEY" INTEGER NOT NULL,

"PRODUCT NAME" VARCHAR(50) NULL,

PRIMARY KEY ("PRODUCT KEY") );

The following command creates the REGION table:
CREATE COLUMN TABLE "HANA DEMO"."REGION" (
"REGION ID" INTEGER NOT NULL,

"REGION NAME" VARCHAR (100) NULL,

[51]
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"SUB AREA" VARCHAR(30) NULL,
PRIMARY KEY ("REGION ID") );

The following are sample insert queries:

insert into "<YOUR SCHEMA>"."TABLE NAME"

values (columnsl, Columns2,..,);

insert into "HANA DEMO"."SALES FACTS" values(01,100,50000,500);
insert into "HANA DEMO"."PRODUCTS" values (01, 'GasKit');

insert into "HANA DEMO"."REGION" values (01, 'Europe', 'Germany') ;

M I am inserting single values, but you can insert or re-run the query
Q with different values or download the Excel file from our website
for demo data.

3. After executing the scripts, you should have three tables created. If there are
no tables, try right-clicking on your schema and then refresh it.

In the following screenshot, you can see the tables we just created under the
HANA_DEMO schema:

== Catalog
[#-[= Public Synomyms

=18 EPM_MQDEL
HarMa_DEMO

L= Column Yiews

L=+ EPM Models

“L—r EPM Query Sources
» Functions

L= Indexes

[3]

L= Procedures
“L—F Sequences
“L=F Svnonyms

=

i cusTomER

- PRODUCTS

] rREGION

------ Al saLEs_FacTs

|_.
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[ Q We need to Grant schema SELECT rights to _SYS REPO user. ]

In SQL, the editor of our schema needs to execute the following command line:

GRANT SELECT ON SCHEMA <YOUR SCHEMA> TO _SYS REPO WITH GRANT OPTION;
GRANT SELECT ON SCHEMA HANA DEMO TO _SYS REPO WITH GRANT OPTION

If we miss this step, an error will occur when you activate your views later.

The SAP HANA SQLscript

In the following section, we will learn about the SAP HANA SQLscript and see the
additional capabilities it brings along with it.

Why SQLscript?

SQLscript is a collection of extensions in Structured Query Language (SQL).

The main motivation for SQLscript is to push data intensive application logic into the
database, which was not being done in the classical approach where the application
logic is mostly executed in an application layer.

We have the following extensions for SQLscript:

Extension Usage

Datatype extension (create/drop type) This allows definition of table type without
corresponding tables

Procedural extension (create procedure) | This is an imperative construct to push data
intensive logic into the database

Functional extension (create function) This creates side-effect free scalar or table
functions, which can be used to express and
encapsulate complex data flows

[71
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How different is an SQLscript in SAP HANA

from classical SQL queries?

Let's do a comparative study between an SQLscript in SAP HANA and classical SQL
queries to find out what the point of differences are, as shown in the following table:

SQLscript in SAP HANA Classical SQL

Multiple result sets can be returned Query returns only single result set

More database intensive, codes are executed | Limited executions at DB layer resulting
at DB layer, gives better performance in multiple access to and from database,
relatively slow performance

Control logics such as if/else and business SQL queries do not have such features
logics like currency conversion can be easily

expressed

Gives more flexibility to developer to use No such flexibility with SQL queries
imperative and declarative logics together

Supports local variables for intermediate Globally visible views need to be defined
result sets with implicit types even for intermediate result sets or steps
Parameterization of views is possible Parameterization of views is not possible

The following figure shows you a graphical comparison of the classical approach and
the SAP HANA approach:

CODE
05 |
Heavy ﬁ DBiactivity Only result set transferred
WV
- ‘DE
Classical Approach HANA Approach

When should we use SQLscript?

SQLscript should be used in cases where other modeling constructs of SAP HANA,
for example, analytic views or attribute views are not sufficient.

[8]
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Procedures

Procedures are reusable processing blocks that are implemented using the SQLscript,
which describes a sequence of operations on data passed as input and database tables.
It can be created as read-only (without side-effects) or read-write (with side-effects).

Procedures can have multiple input parameters and output parameters (can be scalar
or table types).

There are three different ways to create a procedure in HANA:

* Using the SQL editor (in SAP HANA Studio)

* Using the Modeler wizard in the modeler perspective (in SAP HANA
Studio)

* Using the SAP HANA XS project in the SAP HANA Development
perspective (in SAP HANA Studio), which isn't discussed in this chapter

Creating with the SQL editor (in SAP HANA
Studio)

The following syntax is used to create procedure via the SQL editor:

CREATE PROCEDURE {schema. }name
{ ({1n|ouT| INOUT}
param name data type {,...})}
{LANGUAGE <LANG>} {SQL SECURITY <MODE>}
{READS SQL DATA {WITH RESULT VIEW <view name>}} AS
BEGIN

END

Downloading the example code

M You can download the example code files from your account at
http://www.packtpub.com for all the Packt Publishing books you
Q have purchased. If you purchased this book elsewhere, you can visit
http://www.packtpub.com/support and register to have the
files e-mailed directly to you.

[o]

www.it-ebooks.info


http://www.packtpub.com
http://www.packtpub.com/support
http://www.it-ebooks.info/

Kickoff - Before We Start

The parameters are for:

* Reads SQL Data: This defines a procedure as read-only.

* Language: This specifies the implementation. SQLscript is the
default language.

*  With result view: This is used to create a column view for the output
parameter of the type table.

Let's create a procedure where we will pass discount as the input parameter
and get the sales report as the output parameter. We use the same tables that we
created previously:

CREATE PROCEDURE HANA DEMO."PROC_EU SALES REPORT" (
IN DISCOUNT INTEGER,
OUT OUTPUT TABLE HANA DEMO."EU SALES" )
LANGUAGE SQLSCRIPT SQL SECURITY INVOKER AS
/**xx%*x**BEGIN PROCEDURE SCRIPT ****%*xk*xx%/
BEGIN

Pvarl = SELECT T1.REGION NAME, T1.SUB_AREA, T2.PRODUCT KEY, T2.AMOUNT
SOLD

FROM HANA DEMO.REGION AS T1
INNER JOIN

HANA DEMO.SALES FACT AS T2

ON T1.REGION_KEY = T2.REGION_KEY;

Pvar2 = SELECT T1.REGION NAME, T1.SUB_AREA, T1.PRODUCT KEY, T1.AMOUNT
SOLD, T2.PRODUCT NAME B B B
FROM :Pvarl AS T1
INNER JOIN
HANA DEMO.PRODUCT AS T2
ON T1.PRODUCT KEY = T2.PRODUCT KEY;

OUTPUT TABLE = SELECT SUM(AMOUNT SOLD) AS AMOUNT SOLD, SUM(AMOUNT SOLD
- (AMOUNT_SOLD * :DISCOUNT/ 100)) AS NET_ AMOUNT,

PRODUCT NAME, REGION NAME, SUB_AREA

FROM :Pvar2

GROUP BY PRODUCT NAME, REGION NAME, SUB_AREA;
END;

We can call the previously created procedure with the following CALL statement:

CALL HANA DEMO."PROC SALES REPORT" (8, null);

[10]
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You can see the created procedure below our schema under the Procedure... folder.

oo » | 8 Package..
2, Find Ctrl+F il Attrlbi.fte V:ew
Refresh [ ¢ Analytic View...

-l Calculation View...

Auto Documentation 2 pmshdicDivileae

© Activate
© Redeploy @ Decision Table
Edit
# Delete Delete
Remove Filter ’
v Apply Filter*aaaaa”
o Filter Objects...
Paste Ctrl+V
Refactor .

Procedure creation using the wizard

Choose the package in which you want to create the procedure and right-click on it.

A new screen will pop up; fill in the details and click on Confirm:

I rocisoe...
™ End CE "o Attribube Yiew, ..
Refresh S # Analylic View. ..
© Activate m [ New SOL Procedure ==
¢ o 5 Dexision Table Create an SOL Procedure
3 Delste Delete Enter the required detais,
Remaye Filter *
3 Plee Objcta.e: Narme:* [FROC_EU_SALES_REPORT
Rafartir . , Label: |PROC_EU_SALES_REPORT -
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The SQL console opens with default syntax; we need to put our logic in between
BEGIN and END.

The following is a sample logic with which I am creating the Procedure:

fErEEt s *4BEGIN PROCEDURE SCRIPT ###swtsatast)
BEGIN
Pvarl = SELECT T1.REGICN_NAME, T1.3UE_AREA, T2.PRODUCT_KEY¥, TZ.iMOUNT_SOLD
FROM AS "HAMAL DEMO™."REGICHN"TL
IHNER JOTIH
"HANA _DEMO™."SLALES_FACTS"AS T2
ON T1.REGICN KEY = TZ.REGICIN_KEY:

Pvarz = SELECT T1.REGICM NAME, T1.35UB_AREA, T1.PRODUCT KE¥, T1.ANOUNT SOLD, TZ.PRODUCT NAME
FROM :Pvarl AS T1
IHNER JOTH
MHANA_DEMO™."PRODUCTS'AS T2
OH T1.PRODUCT KEY = T2.PRODUCT EEY:

OUTPUT_TAELE = SELECT SUM(AMOUNT SOLD) AS AMOUNT SOLD, SUM[AMOUNT SOLD - (AMOUNT SOLD * :DISCOUNT/ 100)) AS NET AMOUNT,
FRODUCT NAME, REGION NAME, ZUE_AREL
FROM :Pvarz
GROUP BY PRODUCT MAME, REGION NAME, SUB_AREL:

EHD:

JE¥tet4 4+ +END PROCEDURE SCRIPT ##tetsstasts/

On the left-hand side of the screen, you can see the output pane:

Output Pane

T1.3UE_AREA, TZ.PRODUCT KEY, TZIAHOLI
GION™ AS T1

FACTE" AS Tz =

2. REGICHN_EEY: AMOUNT_SOLD
- NET_AMOUNT

T1.5UE_AREA, T1.PRODUCT KEY, T1.AMO FRODUCT_MAME

REGIOMN_MAME
SUB_AREA

¥
TS™ AS Tz Input Pane
T2 .PRODUCT KEY:
I;
T _SOLD) AS AMOUNT SOLD, SUM({AMOUNT = L= Input Parameters

Click on it and select New...:

Output Pane

I+ =t
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Define the columns which we used in the preceding procedure:

r_;]iDeI‘im: Output Parameters

Create a new output parameter

Mamet | oUTPUT_TABLE

Schermnat I _5YS_BIC

Define Calumins

| Marme | Data tvpe | Length
DOUELE

—_

2 MET_AMOLINT DCUEBLE
3 PRODUCT _NAME DCUELE
4 REGION_MAME MY ARCHAR in
5 SUE_AREA MY ARCHAR in

Similarly, perform the same steps for input parameters as well:

rgg_;Deﬁne Input Paramekers

Create a new input parameter

Mame™ | prscounT

Schema: I _S¥5_EIC

Define Columns

Now the procedure is ready to be called via the CALL statement.

Once we build our concept about different views, then one question that will

definitely come to our mind is, should we use calculation views (not yet discussed)
or procedures. We will discuss this once we have discussed the calculation view in
Chapter 5, Creating SAP HANA Artifacts — Analytical Privileges and Calculation Views.

[13]
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JOINS in SAP HANA

To address some specific business cases and have improved execution, SAP HANA
introduces some additional JOINS on top of existing SQL JOINS. These SAP HANA
specific JOINS are as follows:

¢ Referential JOIN
e Text JOIN
* Temporal JOIN
e Star JOIN
* Spatial JOIN
Let's see the scenarios when we should consider using these SAP HANA
specific JOINS :
Type Scenario / use case Remarks
Referential JOIN Facts with matching It's the default join type
dimensions only where in SAP HANA.
referential integrity is Facts returned are
ensured. dependent on queried
attributes.
Text JOIN Multi language table. Needs a language
column.
Behaves as the left outer
join.
Temporal JOIN A key date within a Acts as a referential join.
validity period.
Star JOIN Star schema scenarios. Needs data organized in
a star schema.
All attributes and
hierarchies are included.
Spatial join Geospatial data. Only available in
calculation views.
[14]
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Unions versus JOINS

Unions are used to combine the result set of two or more SELECT statements.

It's always tempting to JOIN two analytic views when measures from more than
one table are required. This should, however, be avoided for performance reasons.
It is more beneficial to use a Union in a calculation view. Technically, a Union is not
a JOIN type.

Points to remember:

* Union is not supported in the attribute or analytical view but can only be
used in calculation views.

* Union with constant values are supported within graphical calculation views
and the Union operator can accept 1..N input sources.

* Script-based calculation views can only accept two input sources at
a given time.

* Do not JOIN analytical views (to be discussed later), as you might have
performance issues. Instead, use Union with constant values when working
with multiple fact tables.

Self-study questions

1. What are the other JOINS used in classic SQL that are not mentioned in the
preceding discussion, and how are they different?

2. Can you think of use cases where you should use procedure?

Summary

With this chapter, we set the base for the book. It was expected that you already
knew these topics and the chapter refreshed them for you. We started with the
basics of SQL and how to use SAP HANA SQL statements. We progressed to create
SQLscript and procedure. Towards the closure of the chapter, you learned about
additional JOINS that SAP HANA has to improve business scenarios, and we closed
the chapter with a discussion on Union and JOINS.

In the next chapter, we will cover the approach to SAP HANA data modeling and
the dos and don'ts while creating data models. You will also learn which kind of
view should be created for different types of information.

[15]
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Modeling Approach

This chapter gets you started with the modeling approach. We start with a discussion
about row and column storage and their usage. Then, we move on to the architecture
of the SAP HANA engine and understand how different views are processed. We will
also discuss the different schemas available in SAP HANA. This chapter will introduce
you to modeling principle and guidelines. We will perform a comparative study of
different modeling artifacts in SAP HANA. We will close the chapter with a learning
of the SAP HANA Studio and how to create packages and delivery units.

After completing this chapter, you should be able to:

* Differentiate between row and column storage, and know when to use what
* Understand basic architecture of the SAP HANA engine

* Differentiate between modeling artifacts in SAP HANA

* Know modeling principles

* Learn to use the SAP HANA Studio

* Differentiate schemas in SAP HANA

* Create packages and delivery units

Row and column storage in SAP HANA

Relational databases typically use row-based data storage. SAP HANA uses both
(row based and column based data storage)
* The row storage: This stores records in a sequence of rows

* The column storage: The column entries are stored in a continuous
memory location

[17]
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Before getting into a SAP HANA specific discussion, let's try to understand how
different column storage is from row. The column-oriented database systems (in our
case, SAP HANA) perform better than traditional row-oriented database systems
on analytical tasks, in areas such as data warehouses, decision support, predictive
analysis, and business intelligence applications.

The major reason behind this performance difference in these areas is that column
stores are more 1/O efficient for read-only queries as they only have to read the
attributes accessed by a query from the disk or memory.

Let's see a few factors that optimize performance in the column storage:

Compression: The data stored in columns is more compressible as compared
to data stored in rows. Compression algorithms perform better on data with
low information entropy (high data value locality). A good example could
be an employee table (which includes the employee name, number, and
e-mail address). Storing data in columns allows all of the names to be stored
together, all of the employee numbers together, and so on. Certainly, phone
numbers are more similar to each other than the surrounding text fields such
as Name. Further, if the data is sorted by one of the columns, that column
will be super-compressible.

Block iteration and support for parallelism: In the row storage, while
processing a series of tuples, it first iterates through each tuple, and

then it extracts the needed attributes from these tuples through a tuple
representation interface. In contrast to the case-by-case implementation in
row and column storage blocks of values from the same column are sent to
an operator in a single function call. No attribute extraction is needed, and
if the column is fixed-width, these values can be iterated through directly
as an array. Operating on data as an array not only minimizes per-tuple
overhead, but it also exploits potential for parallelism on CPUs.

Late materialization: In a column store, information about a logical entity is
stored in multiple locations on disk, whereas in a row store such information

is usually collocated in a single row of a table. However, most queries access
more than one attribute from a particular entity. So, at some point in most
query plans, data from multiple columns must be combined together into rows
of information about an entity. Consequently, this join-like materialization of
tuples (also called "tuple construction") is an extremely common operation in

a column store.

[18]
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There are a couple of advantages of late materialization:

o

Selection and aggregation operators tend to render the construction
of some tuples unnecessary (if the executor waits long enough

before constructing a tuple, it might be able to avoid constructing

it altogether)

If data is compressed using a column-oriented compression method,

it must be decompressed before the combination of values with
values from other columns

It is up to the data modeler in the SAP HANA database to specify whether a table is
to be stored column-wise or row-wise. One can also alter an existing column-based

table to row-based, and vice versa. Let's take a diagrammatical approach to see how
row and column representation happens for a table:

* Logical representation of a Table:

Country | Currency | Sales
DE € 600
UK £ 100
us $ 400
NL € 200

* Traditionally data is stored in database as row and can be represented

as follows:

IDE |€ 600 |UK [£ [100 |US [s [400 |NL [€ 200 |

* If we use Column based data storage, the representation for the same table

would look like as follows:

IDE [UK |Uus [NL |e [£ |s [€ [600 [100 [400 |200 |

Having seen the row and column representation, we can clearly correlate the

preceding mentioned points of compression, block iteration, parallel processing,

and late materialization.

[19]
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Choosing the right table

It is up to a data modeler in the SAP HANA database to specify whether a table
is to be stored column-wise or row-wise. One can also alter an existing
column-based table to row-based, and vice versa.

The following figure shows some of the scenarios for using the row and
column store:

COLUMN

As illustrated in the figure, each store has an advantage in different scenarios and SAP
HANA allows you to choose how you want to store your data—row or column as per
your need. The SAP HANA database allows joining column table with row table.

Other features of SAP HANA that we should also be aware of are:

* Partitioning: In the SAP HANA database, tables can be partitioned
horizontally into disjunctive subtables or partitions. Partitioning
supports the creation of very large tables by decomposing them into
smaller manageable chunks.

[20]
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Two of the most widely used cases for partitioning are as follows:

° Parallelization: Operations are parallelized by using several
execution threads per table.

°  Load balancing: Using partitioning, the individual partitions might
be distributed over the landscape. This way, a query on a table is not
processed by a single server but by all the servers that host partitions
that are relevant for processing.

* Insert only on Delta: The challenge of updating and inserting data into
a sorted column store table is huge, as the whole table (sort order) is
reorganized each time. SAP has tackled this challenge by separating these
tables into main stores (read-optimized, sorted columns) and delta stores
(write-optimized, nonsorted columns or rows).

There is a regular database activity that merges the Delta stores into the main store.
This activity is called Delta Merge.

Compressed Main Memory
and Read
Optimized. Write O ti
rite Operation
Column store _ P Write Optimized

(Sorted)

-l [
— ‘ Delta "‘

Delta 1: Column
store (not sorted)
Delta 2: Row store

‘ Read Operation ‘ |

Delta merge operation
-Asychronous
-Compressed

Insert on Delta - Process
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Merge process can be understood in three phases. Operation that are performed
before Merge, during merge and post Merge.(Steps are illustrated in the preceding
diagram).

1. Before the merge operation: All write operations go to storage Deltal and
read operations read from storages Mainl and Deltal.

2. During the merge operation: All the changes go to the second delta storage
(Delta 2) While the merge operation is running. Read operations read from
the original main storage, Main1, and from both delta storages, Deltal and
Delta 2. Uncommitted changes in Delta 1 are copied to Delta 2. The content
of Mainl and the committed entries in Delta 1 are merged into the new main
storage, Main2.

3. After the merge operation: Once the merge process is complete . Mainl and
Delta 1 storages are deleted.

Basic architecture of the SAP HANA
engine

SAP HANA has different engines to process different views. It has the
following engines:

* JOIN engine: This engine is for processing the JOINS (all type of joins)/
attribute views

* OLAP engine: This engine is used to process analytical view

* CALCULATION engine: This engine is used to process complex calculation
that cannot be processed by the JOIN or OLAP engine

It is the SQL optimizer, which sees the models and queries and decides which engine
to call.

Any analytic view or attribute view with a calculate attribute will be processed

as a calculation view. This should to be taken into consideration during modeling,
because it can have a measurable impact on the performance of the data model.
Different engines cooperate among themselves as well.

[22]
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The following figure shows the SAP HANA engines processing different views:

Calculation
View

Calculation
View

-

<=

i

Attribute
- = Engine

Other than the preceding illustrated engines, we do have a planning engine as
well in SAP HANA. The planning engine, allows financial planning applications
to execute basic planning operations in the database layer. For example, one such
basic operation is to create a new version of a dataset as a copy of an existing one
while applying filters and transformations.

Different modeling artifacts in SAP HANA

Before creating a new SAP HANA modeling artifact it is of paramount importance
to know which types of modeling artifacts will be suitable for our business need.
Depending on the scenario you are working in, your choice might vary. Factors
that should be taken into consideration are:

¢ The write- or read-intensive scenario, so as to decide between column
and row storage

* Data access need and resources for the replication method available

* The application or client to be supported with your information model
as different clients expose/consume data differently

* Performance and functionality, as not all views can give the same
functionality or performance

[23]
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The first thing we need to decide is do we need a column table or row store.
Once we have decided, we can have a glance at the following table and choose
the views, if our requirement can be fulfilled by any of these:

Column table

Analytical view

Calculation view

(sQL)

Calculation view
(CE function)

there is heavy
logic performed
on the client side.
Many features
are not supported
(analytical
privilege).

most optimized
query, and it is
slower than other
models.

Scenario | This is simple and | As the name This is simple This is useful
good for demo / | suggests, this and for scenarios | for complex
to start with use | is for analytical | with few fields calculation
case. scenarios where | to quickly cases where an
read on mass build models analytical view
data is needed. | for complex cannot be useful.
calculations.
Pro This is easy This is This is an easy This is well
to consume. Optimized, we | syntax, as most of | optimized and
No additional can model itas | us are well versed | parallelized. In
modeling per our need and | with SQL. most cases, it
required. It is optimized performs better
for select than SQL.
statements.
Cons This is low on This has limited | This is not There are
performance as functionality. always the different syntax,

which are new for
most of us.

Modeling principles

The following illustration shows the various considerations that we should be aware
of and we should consider -avoid transfer of large result sets, and so on during
HANA modeling. The idea is to filter the data at the lowest layer and only bring in
data that is actually required by the query.

[24]
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Avoid transfer of large result sets between
HANA DB. Do calculation after aggregation. Avoid
complex expressions

Client/application

Reduce data transfer between views.

Calculation View Aggregate data records using GROUP BY..
Attribute Analytical i i
View View Join on key columns or indexed columns.

Avoid calculations before aggregation on

Filter data amount as early as
possible in the lower layer using
Column Store various filter like WHERE clauses

Modeling Principles - consideration to make

The following decision tree can help us decide which view to use or what artifacts
we should model. You can start with the very requirement and follow the decision
tree flowchart to drill to what view you should use:

Do you have Star
Schema or
Aggregation

Use analytical
view

Only JOINS and
calculated
expression

Use attribute

view
Try graphical
calculation View
Use graphical
calculation view
If none of the above
Use calc view
with CE functions
Use calc view

with CE functions

If none of the above

Use Procedure or
Scripted Calculation

A flowchart to help you to choose the appropriate view

[25]
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When deciding which views will be most efficient for your information model,

it is recommended to follow the decision tree as a guide to identify the views you
want to create based on analysis of requirements. For the best performance and
ease of maintenance, it is beneficial to stay on the top three levels of the decision
tree whenever possible.

We will discuss view-specific recommendation in Chapter 4, Creating SAP HANA
Artifacts Attribute Views and Analytical Views, when we discuss each view in detail.

SAP HANA Studio

The SAP HANA Studio is a client tool to connect to the SAP HANA database. It is a
Java-based application that runs on the Eclipse platform. It is delivered as part of the
SAP HANA installation package, and provides an environment for administration,
modeling, development, and data provisioning.

We will be primarily working with SAP HANA Studio for all our modeling needs in
this book.

[#: Administration Console - SAP HANA Studio =10
Fie Edit Navigate Project Run Window Help
o @ Welcome 32 sl e
*® . 3
Q Workbench
Overview

SAP HANA Studio

o oOpen Administration Console

Documentation for SAP HANA
®-  to manage the SAP HANA database and to B

create and manage user authorizations Appliance Software

* What's New
[
®  Open Modeler * Administration Guide, Developer Guide
to create new or modify existing models of and SQLScript Reference

data

« Complete set of SAP HANA

1 documentation
= Open Development
-

to code and debug SAP HANA applications

Getting Support for SAP Customers
. Open Lifecycle Management -

to update SAP HANA appliance software VJ

Providing Information for SAP
Support

Get familiar with activities when providing
information for the troubleshooting
process.

SAP HANA Studio
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Perspectives in SAP HANA Studio

Perspectives are predefined user interface layouts with several views. We have the

following perspectives:

r_!;!;l]pen Perspective

E,’Java Browsing

Tg’]ava Type Hierarchy
3}"’ Javascript

“J=Plug-in Development
I Resource

$ 5P HAMA Administration Cansale (default)
=T 5P HANS Development
T2 5P HANA Madeler

£ SAP HANA Planyiz
éDTeam Synchronizing

ﬁ/ Web

g

oF I Cancel

Perspectives in SAP HANA Studio

Let's see a few of the perspectives and their usage in detail:

* SAP HANA Administration Console: This perspective is used by SAP
HANA administrators to administrate and monitor the whole SAP HANA
system. We will use it to add our system to the SAP HANA instance into
SAP HANA Studio.

* SAP HANA Modeler: The SAP HANA Modeler perspective is used by data
modeler to create information models and data artifacts, as a combination
of attributes, dimensions, and measures, included in different types of
modelling views.

There are other perspectives as well such as Resource, JAVA, and so on for other

specific usages.

If you get lost while traversing different perspectives, you can always go to the
Menu option and choose Window Reset Perspective to return to the default view

and perspective.
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Adding our system to SAP HANA Studio

Before we can start using SAP HANA Studio, we need to add our SAP HANA
instance to the studio. The following are the steps to do so:

1. Open SAP HANA Administrative Console from the default studio screen.

2. In Systems View (at the right-hand side of the studio layout), right-click in
the blank space and choose Add System..., as illustrated in the following
screenshot:

‘H:SAP HANA Administration Console - SAP HANA Studio

File Edit Mavigate Project ‘Window Help

=<}Y i - e L -
Oa Systems 32 = B
®- @l -m8E5

-

Add System. ..
Add System archive Link. ..
| Mew Folder

Fimd b+
Refrest =]

Edif:

Adding a SAP HANA system to SAP HANA Studio

An alternate step to add a system is by clicking on the Add System... icon in
Systems View and choosing Add System.

3. Provide details such as Host Name, Instance Number, and Description, as
shown in the following screenshot:
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B-l@l-mBES

-
r;!;SystEm !E
Specify System

Specify the host name and instance
rurnber of the system.

Host Mame: \‘1|
Instance Mumber: I
Mode: * Single container

" Multiple containers

& Tenant database container

ame: |

" System database containes

Description: I

Folder: | ws

I:'Zj‘ < Back | Tet = | st I Cancel

Server details (required to be filled to add your system)

4. It then asks for user credentials, provide it as given/created:

Connection Properties

Specify the properties for connecting ko the system,

Authentication can be carried out using the current operating system user or a wvalid SAP HAMA
database user

" authentication by current operating system user

& authentication by database user

User Mame: I |

Passward: |
[ Store user name and password in secure storane
I~ Conmect using 551

[V Enable 58P start service connection

[~ UseHTTRS

® < Back | Tesh = | Finiisty I Cancel |

The user with which the system would be added to SAP HANA studio.
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The system view
This displays the main part of the SAP HANA system as a folder structure. For each
system that you add to your HANA Studio, the content will be organized as shown
in the following screenshot:

“l=F Catalog

L= Content

“L=F Provisioning

: Jﬁ" Smart Data Access
- B+ Remate Sources
B Security

------ ;] Security

) Users

Folder structures in the system view in SAP HANA Studio

Depending upon your role provided to you by your security team you might see
backup structures in the system view in SAP HANA Studio:

* Catalog: This contains tables, views, indexes, and so on. All these objects
are organized into schemas
* Content: This stores all SAP HANA specific modeling objects

* Provisioning: The Provisioning folder is related to Smart Data Access,
a data provisioning approach in which you can combine data from remote
sources (such as Hadoop, SAP ASE) with the data of your SAP HANA

physical tables, by exposing them as virtual tables
* Security: Users and roles in the system are stored here

* Backup: Depending upon your role, you might see an additional backup
folder, which contains information about Backups

Different schemas in SAP HANA

Schemas are used to categorize database content according to customer defined
groupings that have a particular meaning for users. Schemas also help to define
access rights to the database objects. Schemas can help identify which tables to
use when defining information models. But a model can incorporate tables from
multiple schemas, which are:

* System defined
* User defined

e SLT derived schemas
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System defined schemas are delivered with the SAP HANA database and contain the
HANA system's information. These are system schemas such as _sys_BIC, _SYS_BI,
_SYS REPO, SYS STATISTICS, and so on.

Let's see more about these system defined schemas:

_sys_B1c: This schema contains all the column views of activated objects.
When the user activates any of the views, say the attribute view/analytical
view / the calculation view, the respective runtime objects are created under
the sys BIC column view.

_sys_RrREPO: This contains a list of activated objects, inactive objects, package
details, and runtime object's information and so on. The objects that are in the
system are available in this repository.

_sYs_BI: This schema stores all the metadata of created column views.
It contains the table for created variables, time data (fiscal and geographical),
schema mapping, and content mapping tables.

_sys_staTrisTICS: This contains all the system configuration and parameters.
_sys_xs: This is used for SAP HANA extended application services.

Points to remember while working with schema:

Schema layouts should be planned before you start your project.

There is no standard naming convention for naming schemas but giving
generic names to schemas helps. For example, SLT <S1D> for SLT schema
from a source (<SID>) and CUST SCHEMA for customer schema.

Try to maintain the same names of schemas in the DEV/QAS/PROD
environment. This helps while migrating modeling content from one
environment to the other. Different names create unnecessary confusion
and adjustment each time you move the content.

Keep separate schemas for staging tables, custom tables, and also consider
the method of replication (separate schema for SLT/DS).
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Creating package and delivery unit

Package is a repository used to organize various modeling artifacts along with
other modeling objects such as analytical privileges and procedures. It is assigned
to a delivery unit so as to transport the objects it contains to another environment.

We can create a package as illustrated in the following screenshot:

& New Package M= E3
Package
hlew | u® package
B Package.. Defing the package prapertiss
2 Find CHI+E Attribute View...
o | Refresh F5 . Anahtr e
| .12l Caleulation View... Name:* |
Auto Documentation L ic Privi
S 4 Analytic Privilege... ‘ Description: |
freal 3
e | Delivery Units | STUDENTOO(saptraining) =
o | = Decision Table
Edit L Original Language: [English (United States) =l
K Delets Delete Person Responsible; |IGTANEGI b
Remove Fiter 13 Logon Locals: I English {United States)
o Filter Objects. ..
paste 1
Refactor 3
(??' Translation>> | )4 I Cancel

Creating a new Package

Points to remember while creating a new package:

* Create one top-level package for all of the customer's content (if acceptable to

the customer).

Create a subpackage for the content you will deploy in the project. This could
be on the basis of different scrum teams or application areas.

Multiple subpackages might be created, if required or desired, to organize a
large amount of content.

Create one top-level package called dev (or development) for work in progress.
Create a subpackage for each developer such as task in SAP R/3.
Create all analytical and calculation views under these play area packages.

Once the development is complete (including unit testing), these views can
be copied/moved to the main package for the project when it is ready to
migrate between environments. Always take backups (exporting content) of
the entire content of a project.

Many customers use perforce or other tools, or one can also use the HANA
repository to check in or out.
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* For version management, instead of using the Developer mode to export and
import, we can use the SAP HANA development perspective to track the
version of the objects.

Deleting packages

A package cannot be deleted when it is not empty. Delete all the underlying objects
before deleting the package. This includes subpackages.

M Note that some objects are hidden in the modeler perspective. Use the
HANA development perspective to see all of the associated objects
(also you can change preferences to see hidden objects).

Delivery units

A delivery unit in SAP HANA is used to realize migration of different packages
from different environments (landscapes). A delivery unit could be regarded as
a collection of several packages for centralization of management.

Let's see how can we create a Delivery Units.

In the quick view, you can see the tab for Delivery Units. Click on it as shown in
the following screenshot:

[H: Delivery Units

+ SAP HANA Modeler

Select System

Select the system you warlk to & Delivery Units

perform the operation

T Generate Time Data

E e 3 Configure Impon Serve
£l Data Provisioning

f2g Import

7 Export

™ Mass Copy

L) validate

= -
(?) < Back IWI Firiisti © Activate

Creating a delivery unit
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This will ask you to choose a system. Once you choose the appropriate system
and instance (here we have only one, you might have multiple in the productive
environment), click on Next. It will enlist all the existing delivery units and an
option to add new, as shown in the following screenshot:

Delivery Units
Managz delivery Jnits tc krensport packages.,
Deelivery Units
| suppot: Peckage Yersion | Patch Yersion | FPIS ID | Caphion | Last Update | SPOPMS 1D | a;l Create, ., |

1] 1 2014-06-23 11:36:6, .,
009 ] 678376001, 2014-12-02 [7:45:01.., 735550001, etz |
1] 2 SOP HAMNA L. 2014-11-27 09:46:20..,
] z SOP HENA L 2014-11-27 0940021,
1] 2 Helpfor®5 ...  2014-11-27 09:46:22. .,
] z SOP HENA L 2C014-11-27 0940025, .
24 3 2014-11-27 09:46:32,
z 4 2014-11-27 0948117
7 1] 2014-06-03 18:24:20, .,
9 1) 2014-12-17 022215,
9 1] 2014-12-17 03:07:34.
9 1) 201501-12 161810,
P 2014-06-03 18:25:02. . -

J B

Creating a delivery unit

Since we want to create a new delivery unit, we click on Create... and it pops up a
new screen where you have to fill the details:

[Fi:New Delivery Unit

Delivery Unit

Create a delivery unit ta transpart packages.

Mame* : I |

Vendor : I_

Responsible :

Wersian

Support Package Yersion

PPMS ID :

Caption :

5P PPMS I0

I
|
|
Patch Yersion : I
|
|
I
ACH: |

@ |

Please fill in the details for creating a delivery unit
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Points to remember while creating a delivery unit, which can be of help:

* Create a delivery unit for each group of related content that you will deploy
for the project

* This will be used for migrating your content from DEV to QA and PROD

* In general, the delivery units should match the subpackages under the
top-level package for the customer

* Assign your deployment packages (under the top-level customer package)
to the appropriate delivery units

Self-study questions

1. Will you create a row table or column table if you have a table on which you
perform an equal number of read and write operations? What factors will
you consider in such scenarios?

2. Can a delivery unit or package be modified into a non-original system, that
is, a delivery unit created in system S and migrated to system P, can it
be modified in system P?

Summary

In this chapter, you learned the difference between row and column storage and
when to use what. You got an insight of how we can have better analytics with
help of column based tables. We discussed the basic architecture of the SAP HANA
engine, which helped you understand which view would be processed in which
engine. Later, we also did a comparative study of different modeling artifacts in
SAP HANA. Modeling principle and guideline were also outlined with a brief on
the different schemas available in SAP HANA. At the end of the chapter, you
learned about SAP HANA Studio and a step-by-step way of creating package

and delivery unit.

In the next chapter, you will learn how to load data into SAP HANA, explore various
options of data load as per the data source, and understand real-time replication via
SLT. You will learn how to use SAP HANA Studio and will have a quick look at the
SAP business object data service and SAP direct extractor for data load.
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Data Load

In the previous chapter, you got an understanding of the approach that we should
take for data modeling and learned about various artifacts in SAP HANA. In this
chapter, we detail the key data load methods and the technical components that
enable data loading in SAP HANA. In this book, we will not be talking about data
loading in a SAP BW or any other system running on HANA database. Rather, we
will keep the discussion focused on SAP HANA as standalone system.

After completing this chapter, you should be able to:
* Load data from Flat file in SAP HANA

* Understand the concept of real-time replication via SAP LT

*  Work with SAP HANA Studio for data provisioning

* Load data with Direct Extractor

* Load data with SAP Business Object Data Services Workbench

* Understand how SAP Replication Server and Smart Data Access works

Before we start to create information models, we need to import all the required
table definitions and load the tables with data in SAP HANA. Different data load
techniques have their own prerequisites. For example, if Systems Landscape
Transformation (SLT) is used, the basis administrator has to configure the
schemas for the source system and target system (SAP HANA, in this case) during
installation. Let's look at the various available and popular data load methods in
some SAP HANA sidecar scenarios.
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We will discuss the following data provisioning techniques in this book:

* Uploading data from Flat file

* SAP Landscape Transformation Replication Server
* The SAP Direct Extractor Connection

* SAP Business Object Data Services Workbench

* SAP Replication Server

e Smart Data Access

Loading data from Flat file in SAP HANA

Prior to Revision 28 (SPS04) of SAP HANA Studio, loading data from flat file was

a tedious task. Users had to use SAP Information Composer or go into a complex
process of creating a control file, moving the files to server, and then executing SQL
scripts to load the data. With Data from Local File in SAP HANA Studio (SPS04,
rev28 and above), it takes just a few mouse clicks to upload data into SAP HANA
from files that have CSV, XLS, or XLSX extensions.

Try to understand this step-by-step using an example. We have an XLS file that
contains sales data for xyz customer and we need this data in SAP HANA.

Clipboard Font
E18 v Jx
& B e D E

1 Country Currency Sales

2 DE 5 &00

3 UK 5 100

4 Us 5 400

5 ML 5 200

£

* common currency ($) is used irrespective of country
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We will proceed as follows:

1. Open SAP HANA Studio | Quick Launch | Content Section | Import |

SAP HANA Content | Data from Local File.

* SAP HANA Modeler

% Delivery Units
4 Generate Time Data
3 Configure Import Sery

&1 Data Provisioning

£y Import

e Export
% Mass Copy

D validate

2. Choose Data from Local File and click Next.

r__r_'_!;

mpork

Select

Import data from .csv, ., xls, xlsx Files ba local system

M=l E3

Select an import source:

Itype filker ket

(= General

(= Instal

(= Plug-in Development
(= Run/Debug

(= SAP HANA

23 Developer Mode
g3y Mass Import of Metadata
g SAP MetWeaver BWW Models
243 Selective Import of Metadata

e
'3) = Back I Mext = I Finish

Cancel
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3. You will be prompted to select Target System (where the data will be
imported), so choose choose the system, the target system, where you want
to import the data and click Next.

r!':!ilnmort Data from Local File

Target System

Select the target system where you wauld like to import data ta

Select the systemn where you wank ko import to

4. The following screen appears and allows you to set the properties of Import,
such as Target Table and New Schema.

I'_!'_f!ilmpl:lrt Data from Local File

Define Import Properties

Select the CSY or Excel File(Microsoft OFfice 97 or abowe) ko
upload data

Source File

Select File | Browse...

File Encoding IDeFauIt ﬂ

File Details —ff

Field Delimiter IComma [ j Eelect Worksheet:' j

Il' Header row exists I ¥ Import all data

Header Row I Start Line End Line I

[V Ignore leading and trailing white-spacets) in file

Target Table
& Mew Schema: I ﬂ

Table Name: I

" Exisking I Select tablel

=
'\?J < Back fexk = | Finiis I Cancel
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As you can see in the preceding screen capture, you are not only asked to
give the path of the source CSV/XLS/XLSX, but you have the option of
setting other properties as well. The list of properties is explained as follows:

o

o

Source File: Click on Browse and choose Flat file you want to upload.

Field Delimiter: This option is for multi-sheet Excel documents
where you can select from a different worksheet. Examples of Field
Delimiter - comma, Semicolon, or colon.

Select Worksheet: Your Excel/CSV file might have multiple
worksheets, so this tab allows you to choose the one you want to
load. This option is greyed out if the file has only one worksheet.

Import all data: This tab helps you to choose and decide how much
data you want to load. Do you want to upload everything or from a
particular line to some other line.

Header row exists: If your source file has header row defined, you
need to check this box. Otherwise just leave it unchecked.

Target Table, New/Existing: You choose whether you want to load
data in a new table or existing table. If you choose new, you need to
specify the schema where it should be created and give a name to
table. The existing option is used when you want to append data into
existing table.

Fill all the relevant fields with data, as follows:

[#:Import Data from Local File [_ (O] x]

Define Import Properties

Select the CSY or Excel File{Micrasaft OFfice 97 or above) ta
upload data

[~ Source File
Select File | CriUsers WS skt op) Sales. o5y Browse..,
File Encoding IDefauIt j

[File Details

Field Delimiter |Comma (,) ¥ | Select Worksheet: |~

v Header row exists [~ Import all data

Headsr Row : | 1 Start Line | 2 End Line

[v 1gnore leading and traling white-space(s) in file

~Target Table

% New schema: _ ﬂ
Table Name: | sALES]
" Existing | Select babls
@) <Bock [ mext> | i Cancel
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5. Since we are loading data from an Excel sheet and Excel does not contains
the data types and primary/secondary key concept, this method of data
loading facilitates a feature where we can define the data type and key before
loading it into SAP HANA.

=] B3

[f:Import Data from Local File

Manage Table Definition and Data Mappings

Manage table definition for new tables and source target column mappings

Source FilefSales esv)y——————————————— [~ Target Tabl-oM_— AL ES)
Proposed Table Structure “Ej -4 Store Type ICo\umn stare hd
Marme: Marme: I DataType | L.| 5. | Ken
Country —_— P Country  MYARCHAR 2
Currency —_— P Curency | MYSRCHAR 1
Sales —_— P Sales SMALLINT

File Data @ Sales.csv

Zountr | Currenc | Salesl

DE 4 500
K $ 100
us $ 400
R $ 200

|/?) < Back | HMext = | Finish I Cancel

6. We will make Country field as Key and also make it NOT NULL.

Skore Type ICDIumn store j | - | -+ |— | L)
D, | M
P Currency MyaRc... = ]
P Sales  SMALLINT E E Sales...
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7. The interface before loading asks for a final confirmation and review.

mport Data from Local File

Summary

Click Finish ko confirm

Details
Source file name: CiilUsers vl e skhop) Sales csv
Target Table Mame:  SALES
Target Table Schema: S

Data from File

Counkr | Currenc | Sales
DE [ £00
LK $ 100
s [ 400
ML $ 200

8. On confirmation, the process is complete and we can go to SAP HANA

Studio to see the table under the relevant schema, as shown in the

following screenshot:

 Column Yiews

=+ EPM Madels

= EPM Query Sources
= Funckions

= Indexes

* Procedures

» Seguences

= Synonyms
» Tables

9. We can also do a data preview to validate that the data load was successful

and the data at source and data in here (Data Preview) are same.

[ Tables

. ”ﬂ’;‘:ﬂ;‘;

Ind
- Trige v Inde

- view Qm Mew Synonym

FLATMIN T hew View
=)

I Colu .
b gpp o2 Cpen Definition

I Epm LF Open Conkent

I Fune
I Inde

[43]

www.it-ebooks.info


http://www.it-ebooks.info/

Different Ways of SAP HANA Data Load

10. We can see the same data in SAP HANA as was in the Excel sheet at the start.

Table Mame: Schema: Tvpe:
BALES —— [=] [ Coluran Stare [=]

Calurns | Indexes | Further Properties | Runtire Information |

| Mame | S0l Daka Tvpe | Di... | Column Store Data Type | ke | Mok Rull | Defau
1 Counkry MNYARCHAR 2 STRIMG ®1) ®
2 Currency NYARCHAR 1 STRIMG
3 Sales SMALLIMT INT

This completes the end-to-end data load via flat file upload. The data loaded via this
mechanism is not real time and is static in nature. In next section, you will learn the
concept of real-time data loading/replication and explore how it works.

Real-time replication via SAP SLT
(System Landscape Transformation)
Replication Server

SLT Replication Server is positioned for real-time data replication from SAP and
non-SAP sources (SAP supported data bases only). It also provides the ability to
perform complex data transformations on the fly. It is mainly recommended for
real-time data replication business scenarios.

The replication mechanism of SAP SLT is focused on trigger-based replication
functionalities. It uses delta processes for replication. Let's see the various
components used in SAP LT Server. The following is the diagrammatical
representation of SLT server for SAP and non-SAP sources.
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The following diagram shows the various components of the SAP system landscape
transformation setup:

When the source system is SAP:

Application RFC
Table Controller * SAP HANA
Connection STUDIO
l Read Module
DC Trigger I DB Cannection
b Loesing i ——) /\PPlication
Table Write Module Table
SAP LT-SERVER SAP SOURCE SYSTEM SAP HANA

When the source is a non-SAP system

Application OB
Table Controller * SAP HANA
Connection STUDIO
l Read Module
DC Trigger ' DB Connection
b Logging i " Application
Table Wnte Module Table
SAP LT-SERVER SAP SOURCE SYSTEM SAP HANA

Let's look at each components one by one:

DB trigger: This is the code that updates a database automatically in
response to a certain event. For replication, it should be a marker.

Logging table: This is a table in the source system that records any changes
to a table that is being replicated. It keeps track and ensures that SLT
Replication Server can replicate these changes to the target system.

Application table: The relevant data is read from the application tables
(source).

Read Module: Read modules transfer the data from the source system
to the SAP LT.

Replication Server: If the source is SAP, then it's located on the SAP source
system; otherwise it's on the replication server in the case of a non-SAP
source system.
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Controller: This is used for structure mapping and transformation.

RFC connection: If the source is SAP, the RFC connection between the SAP
source system and SAP LT Replication Server has to be established.

DB connection: For non-SAP sources, we need establish the database
connection by using a transaction DBCO in SAP LT Replication Server.

Some silent features of SAP LT are:

Real-time data replication, if required it can be scheduled with SAP SLT, you
can replicate the data real time or you can schedule it (non real-time)

Data formatting (SAP HANA specific) need not require a separate step, as it's
done during the replication step only

Supports all releases from SAP R/3 4.6C and above

Non-unicode to unicode conversion is supported automatically during
loading/replication

Filtering of data, formatting table structure, and hiding fields is possible
if required
It is completely integrated with SAP HANA Studio

It has extended monitoring capabilities if used in conjunction with SAP
Solution Manager 710 SPS05 and above

SAP LT has various use case scenarios, and some of the popular usages are:

Used with SAP HANA Studio for SAP HANA sidecar application
Used for real-time data acquisition for SAP BW
Used as application accelerators for RDS solutions for data mart

Other project-based specific scenarios

Prerequisite: The source system and target schema needs to be
R

configured by the administrator during installation.
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Let's see how a SLT Replication can be triggered via SAP HANA Studio.
The step-by-step SLT replication are as follows:

1. Inthe Quick View pane, choose Data Provisioning....

Data Help

E |

Documentation

2. Select a system where you want to perform this operation.

Target Schema

Source Details

SAP Source System and HANA Target Schema Selection

Source System ID

I _ I-(ost Mame of Source System
SLT Replication Server System ID_ Hast Marne of SLT Replication Server System

In the preceding screen, choose one of the source systems from the
Select Source System drop-down list (the Select Source System
drop-down list contains all the ERP and non-ERP source systems that
are connected to the SLT system).

Choose the schema, in the target system, where you want the tables
to be replicated.
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3. From the following options, choose the appropriate option as per your
requirements. Choose Load for the initial load or Replicate for data
replication.

Load — One time event, its starts initial load of replication.Neither database

trgieer nor logging tables are craeted.Further changes in source DB after

Replicate...
load are not replicated.
EloplRepk ot Replicate — It takes into consideration both —initial load and subsequent replication
Suspend... process. And DB trigger and relvant logging table are creates before the
initial load.

Stop Replication — It stops any replication activity running for a table at that given time It
deleted the related DB trigger and logging table.

Suspend - pause a running replication of a table.recording of changes continues and
logaging happens in related logging table. DB trigger is also not deleted.

Resume - A suspended replication is restarted with this choice. Its does not require
new load.

. Use Suspend if you just want momentarily stop replication;
% otherwise you will have to reload the whole table again. You should
=" not suspend replication of a table for long period as it will create a
huge (size) logging table.

4. Select the required tables to load or replicate data in any of the
following ways:

o

Search for the required tables
Select the table from the list and choose Add

o]

g Ty
—STaEE ~selectedtables————————————————
| T » Object Name [ pescription_|
— (= Tables
Object Name | Description |«
B Tables
] skwF_CHPRS Cache Param...
-] skwF_EPROP KW Framewa. .
- sicwF _IsEL K Framewo. ., —
i skwF _PIo K Framewo...
sk _qual K Framemo. .
7 siewr_RooT W Framewo... Al
- ] SKWF_TRANS Shadaw Tabl..
- skws_sgwTT Status Mana... REmovE:
7 skws_pewTT Status Mana...
i smaoor Descriptions ...
i sMAIPHIO Trstances of...
- smascomTt SDOK: Table ..
- smasLoTOT Descriptions ...
7 sMaspHF SDCK: Files ...
7 smasPHHR. SDOK: Outg...
T SMASPHHRPR. SDOK: Attrib...
- sMaspHNM SDOK: Use o..
- smaspHPR SDOK: B |
B anscrine P
Export tables
I Export selected tables
Target client lacation | Brawse..,
®
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If you have N number of tables to be loaded / replicated, then creating a list
in a file and loading it would be an easier way. Load the list of tables from a
local file as follows:

o

Choose Load from file

[e]

Select the file that contains the required list of tables (the supported
file type is . csv)

If you are using the load controller infrastructure, choose Next and
enter the operating system username and password.

°  Choose Finish

Select the Export selected tables checkbox if you want to save the selected
list of tables locally for future reference, and specify the target location.

Export kables
V¥ Export selected tables
Target client location

Over a period of time, the SAP HANA status tables grow very large with
data load action status entries that do not need to be maintained. You can
choose to delete these entries from the SAP HANA status tables using the
Delete button in the Data Load Management view. Once you choose this
option in the follow-on dialog, you can select which entries you want to
delete in the status tables.

Choose the operation where you want to delete the status table entries such
as load, replicate, or create.
In the Entry Type drop-down list, select the required option.
Please keep following points in mind while deleting entries:

°  To delete all the entries from the status tables for a particular
operation, choose All, otherwise Specific.

If the value for Entry Type is Specific in the Value dropdown list,
select the tables for which you want to delete the entries.

If you want to delete the entries for a specific time period, select it
using the From and To calendar options.

10. Choose Delete.
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Replication/loading can also be triggered from the LT Replicate Server cockpit in
SLT Server. The steps to do so are:

Log in to your SLT server with the required authorization.
Run the t-code LTRC. You get the LT cockpit.

Choose Data Provisioning.

Ll s

Enter the table name and choose load / replicate or the relevant activity you
want to do.

This diagram shows the steps:

LT Replication Server - Cockpit - SLT_TAS_CLNT200 (007)

Girefresh 3 Data Provisioning

Administration Data Processing Steps Table Orwerview Data Transfer Monitor
Mo, Tables Falled  InProcess  Initial Load  Replication LogTab Mo LogTab
3 3 3

[ Data Pravisioning

‘ Table Name in Database : ]E‘

Table Hame
DDoz2L
DDO2T
DDOSL

“\(Create Table / DB View
*)Start Load

“Start Replication
“'5top Load [/ Replication
"Suspend Replication

"Resume Replication

\@HH ¥ cancel |

Loading data with SAP Direct Extractor

DXC (Direct Extractor) is a batch-driven data acquisition technique, and a form
of extracting, transforming, and loading (ETL) data though its transformation
capabilities are limited to user exit for extraction.

The main idea behind DXC is to use existing data models, thereby lowering the Total
cost of Ownership (TCO).

Some of the salient features of DXC are:

* Leverage pre-existing foundational data models of SAP Business Suite

* Significantly reduces the complexity of data modeling tasks in SAP HANA
* Reduces the timelines for SAP HANA implementation projects

* Provides semantically rich data from SAP Business Suite to SAP HANA
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* Many of the extractors have already got built in application logic to give the
data the appropriate contextual meaning

* Reuses an existing proprietary extraction, transformation, and loading
mechanism

* itis built into SAP Business Suite systems over a simple HTTP(s) connection
to SAP HANA

* No additional server or application is needed in the system landscape

* Provides a mechanism to properly handle data from a delta processing
technique

The Step to set up SAP HANA Direct Extractor connection is done in two parts:
1. Importing the DXC relevant Delivery Unit in to SAP HANA.

2. Application server configuration.

Prerequiste: You must have access (Permission) to the
s directory path /user/sap/ the server.

3. Inthe Modeler perspective go to quick view | Import...:

Content
New ) validate. .
5 Pack © Activate..
ackage
# Package © Redeploy.
Attribute View Packages are used o group together related information
- objects for structuring purposes 2 ass G
4 Analytic View
49 Impaort..
| Calculation View
| e Export...
4 Analytic Privilege L\_ Migrate...
& Procedure [=] Auto Documentatian...
% Decision Tahle Read More, .. 2] Switch Ownership..
=2 Change Authoting Scherna)
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4. Import | SAP HANA Content | select Delivery Unit | Next.

[: Import [_ O]

Select

N
Select Delivery Unit mode ta impork objects available at the server or dient E - 5
ocation in the Form of g fies.

Select an import source:

[trpe Filsr ezt

(= General
(= Instal
Plug-in Development
(= Run/Debug
(= SAP HANA

El Suiencia
| g3 Data from Local File

g Mass Import of Metadata
43 SAP Netsaver BY Models
; 23 Selective Import of Metadata
(= Tasks
(= Team
=pun

a5 |:||
@) < Back Mt > Finish Cancel

5. Select the server and then provide the patch where you have kept the
delivery unit (the default is /usr/sap/HDB/SYS/global/hdb/content).

If we want, we can take it from the client and also by browsing to the local client.
Choose HANA DXC.tgz and click on Finish.

[#:Import Through Delivery Unit
Select File

H=1E3

Select the required file to import content objscts.

alfhdbjcontent/HANA_DXC gz

W Activate objects

Gbject import simulation
Status | obiect name | Package name |
[] sap.hana. dxc

Actions
W _Oweririte inactive versions

sap.hana. dxc
dxe sap.hana, dxc
de sap.hana,dxe
i sap.hana, dxc

QQQQ

(‘_?\I

?) < Back liext > I Finish I Cancel
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Application server configuration

We need to define the DXC settings in the Xengine service on the master index

server's host. To do so, follow these steps:

1. InSAP Hana Studio, go to | Administrative console | Configuration tab |

xs engine.ini | application_container.

Oie e | Landscape |Alerts |Perf0rmance |VOIumes|| Configuration ISystem Information | Diagnosis Files | Trace Configuration|

Filker: b4

Mame = | Default | Syskem | Host: - wdflbmt7211

D attributes.ini

D compileserver.ini
D daemon. ini

= executor.ini

|=| extensions.ini

=1 Filker ini

= global.ini

=l indexserver.ini
=l localclient.ini

=] nameserver.ini
= preprocessor.ini
=] property_dbz.ini
= property_esp.ini
|=| property_mss.ini
= property_ntz.ini
= property_orclini
=] scriptserver.ini
|=| statisticsserver.ini
|| xsengineini |
application_container
comrmunication

[ 1 httpserver

* e

*

IIIIIIIIIIIII Il ell

HEEFEBEMNEEEFEBFE§

*

2. Expand application_container, then right-click on application_list.

Click Change....

= D wsengine. ini
=1 [ 1 application_conkaines

Informationfccess, |i

¥ Delete...

] Properties &2
—| Collapse Al
Propert:

Configure Table...
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3. In the System screen, check for new value field and check that 1ibxsdxc is
present; otherwise manually add it and click on Save.

r_l:| Change Configuration Yalue

application_list

xzengine.ini [application_container]

Default Value: | InformationAccess, libtrustmanager, libxsauthenticatar, libxszaml, libxsbase

[~ Syskem

Active Valus: |

1
Mew Yalue: Il\bxsdxc| Restore Default |

7
L?,I Save Cancel

4. After making the changes, you will see a green dot next to application_list.

= D xsengine.ini
= [ 1 application_container

Informationde , libkrustm, ..

5. You can test the DXC connection application by running the URL:
http:/<hostname>/:80<instance numbers>/sap/hana/dxc/dxc.xscfunc.
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Creating a DXC schema and user in SAP
HANA

We will be required to create a unique schema for each specific SAP Business Suite
system that we connect to the SAP HANA system with DXC.

1. Go to the SQL console in SAP HANA Studio and create the schema:

El S0L
fEFE% preate schema <schemaname: owned by <dicusernsmes *%%)
create schema DECICHEMA ocwnedby DHECADMIN: I

2. Also create a user via the SQL command in SAP HANA Studio
or HANA Studio's graphical interface (Security | Users).

Details of other DXC-related configurations and settings can be
found athttp://help.sap.com/hana/sap_hana direct
extractor connection_ implementation guide_en.pdf.

Loading data in SAP HANA with Data
Services Workbench

SAP Data Services is an all-in-one solution for data integration. It helps customers
with various information management capabilities such as ETL, profiling, text
analytics, and metadata management.

Up until now, before Data Service Workbench was introduced, we used to perform
the following steps for data loading in SAP HANA via Data Services: Import
Metadata into Data Services Workbench (source system HANA relevant) | create
DS jobs to push data in SAP HANA | schedule/run the DS job | data is then
available in the relevant schema in SAP HANA.
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With Data Services Workbench, the job is much simpler, and we will focus on it here.
Data Services Workbench is a new feature and was released with Data Services 4.1.
It's part of the installation package for Data services 4.1.

| SAP BusinessObjects Data Services 4.1 SP1
Q Data Services Designer
E'I Data Services Locale Selector
tc_;!fg Data Services Management Consale

, Data Services Documentation

Data Load with SAP Data Services Workbench

These are the steps to set up data provisioning in HANA using Data Services
Workbench:

* Source Database setting | Test the connection | Select the tables |
% Target the database setting | Test the connection | Choose the runtime
T repository | Execute the replication job.

1. Log in with your CMS credentials:

DATA SERVICES WORKBENCH

i Enter your CMS credentials

System - Host[:port]: !] j

User name: l ZI

Password: I

Authentication: IEnterprise Li
@

SAP BusinessObjects’

Cancel [
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2. Start the replication wizard to see how we can create a data load job:

Daka Services Workbesnch [connecbed o wdllbmt 5074 s ap.corpes400]
Pl e Tock Window it

x| g
2 t W Data Services Workbench
SAP Data Services
Warkbench
Hew
i Entor your EM5 credertials
1P Gusck Heplicaton Wizara
!\.
systeme |1 = w: 0% YOU iy Tepiicatn 438 Fom 1195 o dalanAses i0 3 Wget catabAre
Jrm— =
8 you share e resources used lo buld ooe or mere dals pro
Pasowird: [
Bushersestion: [Enterprese e
, ‘ ol hors % parseigenesate o demiied tod Se as a source or target
44 how 12 pArss an Fazal 818 5 A 38unca
e
e i i low esacts, Fanstoms, and loads dets
phcation Jot
A Reple:aton pob aFows you IO 18DKCate dala NOM MUNGIE $ources (H6s 303 Jalabass WD 10 8 Wrgel 35aDAGH WlIN your project
Open

We need to check whether we need metadata along with our data or only
data load would fulfill my requirement. Data cannot be loaded until we
already have the metadata in the schema. This wizard can be used for both.

You should load the meta data first if it's missing.
3. In the next screen, we need to give a project name:

.Quil:k replication wizard

¥elcome to the quick replication wizard

This wizard will help wou migrate a source database to a target database.

[=] E3

You wil be guided through the following steps:

® Choose source database

® Choose tables ta replicate
® Choose karget database

® _hanse runtime repository
® Execute the Replication Job

Start by entering a project name: I DemoProject|

4. Press Next to continue.
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5. We then have to select our source. SAP data services workbench supports the
following as a source:

k replication wizard

Specify source database settings

Fill all the required Figlds

=1 E3

Datastore bype: IDatabase 'l Database type:

Property name I ‘alue |

< Back

Mexk = I Finish I

Cancel

6. We choose SAP HANA as the source.

B quick replication wizard H= replication wizard = |
Specify source database settings Specify source database settings
Fill all the: required Fields Fill the ODBC data source name field
Datastore bype: |Database =] Databasetyp lect & database type | Datastore type: |Database = | Database type: [Select a database type ¥
lect a database tvpe —
[Attunity Connector oF | 99 - % - Attunity Connector oF |98 - 3 -
Dats Federator = Data Federator
Property nams | Value | oE: Property name | value
SAP HANA
HF eaview HP Meavien
Informix Informmis
Memary Mermory
Microsoft SQL Server Microsoft SQL Server
ysoL MySQL
Metezza Netezza
(ODEC ODEC
[Oracle Oracle
Persistant Carhe Persistant Cache
Sybase ASE Sybase ASE
Syhass 1 Sybase IQ
SCL Anywhers SCL Anywhere
Teradata Teradata
<Back s |[_Feh ||| concel < Back e I ]
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7. We will be required to provide connection credentials once we have selected

our database:

.Quick replication wizard

Specify source database settings
Fill the ODEC data source name Field

I[=] E3

Datastore bype: IDatabase 'l Database type: ':'-}'-\F' HAMNA 'l Tiest conmeckion. .. |

or | |- % -

Property name | alue

= Credentials
HAMNA version = HAMA 1.
Use Data Source (ODBC) es
ODBC data source name #
User name =
Passwaord

= Connection
Additional connection information

= General
Rows per cornrik 1000
Orverflow file directory

=] Session
additional session parameters

™ Import unsupported data bypes as YARCHAR of size: | 255

< Back | Iexk = | Finiisti I Cancel

8. Perform a connection test with the following icon:

|#% Test connection. . | I

O

Test Connection E

Test connection succeeded.

[59]

www.it-ebooks.info


http://www.it-ebooks.info/

Different Ways of SAP HANA Data Load

9. Select all the tables you would like to use. You will have a list of tables to
select from, which are the tables that are available from the source.

@ quick replication wizard Hi=] E3

Choose the tables to replicate

Enter the search criteria then click Search

' o] -

Mame | Cnner | Type | W Imported | Descripkion |

No objects is selected

< Back | MExt = | Firist I Cancel |

10. The same as with the source, we need to repeat the steps for the target
connection. We can only choose from the following three options as a

target database:
° HANA
° Sybase IQ
° Teradata

Choose the target DataBase - SAP HANA as shown in the following
screenshot:

.Quil:k replication wizard | _ O] =]

Specify Target database settings
Fill all the required Fields

Dakastare bype: IDatabase 'I Database type: |Select a database bype j

oF | 9 - %l -

Daka Federator
Property name | value | DBz

SAP HAMA
HP Meoview
Inforrnix
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11. Please make a selection for repository and select a server on which the
replication job should runs.

When you're done, you'll get a message saying;:

.Quick replication wizard j i [=] 3

The replication job is ready to be executed

Choose a Data Services repository and Job Server and dlick Finish

¥ Execute replication job now

Select & repository: Select & Job Server or server group:
I i = = | L] I L] i

12. Please make a selection for the repository and server on which the replication
job should runs.

13. The execution details will be shown in the monitoring part and we can check
the table the status to see the data loading be completed.

‘@ Monitoring job execution

ou can choose , how you want to see —
&) Success Y r ¥ ¥ Stop - Refresh
the status
] Progressl
‘\ FLO,LUL TS S
e . 113,576 rowsjsec
e = [ —
Lorutls il -
faras ——— 9,050 rows)sec
T T T e

4,525 rows)sec

0 rovs|sec

T
LRI

SAP Replication Server

Lets see in brief about another tools from SAP for Data Load. We will not go in detail
but have quick look at the basic features and concepts of SAP Replication Server.
SAP Replication Server is a log-based database replication tool, and can be used to
provision data into a SAP HANA database. The salient features of SAP Replication
Server are:

* Bidirectional replication is possible with a standby database always available
for read-only reports

* It supports multisite availability, and distributes and synchronizes data
across the globe to multiple systems

* Multipath replication is supported from ASE and Oracle
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it supports direct load (no materialization queues are created) to get a better
performance

There is real-time availability of application data to reporting servers and
data warehouses

It enables high availability and disaster recovery for global enterprises
It migrates data to new databases, hardware, or OS platforms

Since it works on a log-based mechanism, its performance is very high
without disruption

The Main steps to set up Replication using SAP Replication server are:

Ll

Create the connection to the primary ASE database and HANA database.
Create a table in the primary ASE database and mark it for Replication.
Create a table in the replicated HANA database.

Create replication definition (A replication definition describes the source
table to Replication Server, specifying the columns you wantto copy. It may
also describe attributes of the destination table. Destination tables that match
the specified characteristics can subscribe to the replication definition).

Smart Data Access

SAP HANA Smart Data Access enables easy access to remote data, without copying
the data into SAP HANA, so it feels like you are accessing a local table in SAP
HANA.

Data Access helps to integrate data from multiple systems in real time regardless
of where the data is located. With SDA, you can create virtual tables in SAP HANA
that point to remote tables in different data sources, giving complete operatiability
to these tables via SQL queries. The following diagram explains the flexibility and
operatabilty of SAP SDA:
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SAP HANA
SAP HANA
@ &)
K " HADOOP
g HAMNA Tables e
— Iu:-};:m:'_r;:-- 5 <
Analytics =
B T
i ASE
Q

TERADATA

SAP HANA Smart Data Access supports the following databases (as of SAP
HANA SP08):

Oracle 12¢, Microsoft SQL Server 2012, Teradata ver13,14, IBM DB2 UDB
verl0.1, and Netezza ver7

Sybase IQ: versions 15.4 ESD#3 and 16.0

SAP Sybase Adaptive Service Enterprise: version 15.7 ESD#4
SAP Sybase ESP 5.1 SP04

Apache Hive 0.9.0. or higher and the Simba HiveODBC driver
SAP HANA (BW on HANA, Suite on HANA)

For details on how to install the drivers for the databases supported by SAP HANA
Smart Data Access, see SAP note 1868702 SAP HANA Smart Data Access: remote
data source drivers.

There are some parameter settings that have been made available
for SAP HANA Smart Data Access in SAP HANA Studio under

Configuration | indexserver | Smart_Data_Access. These parameters
i

are for use only by SAP support users and are not meant for end user
access.

Now let's try our hand at adjusting the Parameter Settings and adding add a remote
system for Smart Data Access.
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Let's first change the parameter settings for SDA.

1. Go to the Provisioning tab of the Systems view in SAP HANA Studio:

E\_ Praovisioning
P J‘ﬁiSmart Data Access
‘=% Remate Sources

2. Click on Smart Data Access, and a new screen appears as follows:

Query Monitoring | Connection Monitaring | Systern Parameters

‘fou can view and update Smart Data Access parameters in the Configuration editor {search For smart_data_access)
Qpen Confiquration

3. Choose System Parameters. Then choose to open Configuration, which takes
you to the Configuration tab of Administrative console, and apply a filter of
smart_data_access:

Cretview |Landscape |nlerts |PerFormance |'\-'0Iurnes Configuration | Systerm Information | Diagnasis Files | Trace ConFiguration|

Filker: | smart_data_access| b4
Mame = I Default I System I Host: - wdflbmt7215
B2 2 indexserver.ini *
= [1 smart_data_access
enable_remate_cache false
enable_remaote_source_capa true
reroke_cache_wvalidity 3600

semi_join_gxecukion_strateg IT
semi_join_max_in_slements | 1024
semi_join_max_temp_table_c 16384
wirtual_table_default_cardin: 1000000
virtual_table_format auto
virtual_table_threshold 100000

(AR A AN AN AR AR

Now we are done with the parameter settings and are good to try our next
configuration, adding a remote source.

a It is a prerequisite that you need to configure your ODBC files
s to the external data source of your choosing.
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You can set up a connection to that source in Studio by doing the following (we are
using Oracle in our example). The steps to add a remote source are:

1. Inyour HANA Studio system view, expand your system and go to |
Provisioning | Remote Source.

F-= Security

== Provisioning

Jﬁ" Smart Data Access

Open

L

B Open 0L Consale

Remate Source...

Refresh

2. Right-click on the Remote Sources folder and select New Remote Source....

Source Marme:
DEMC

Adapter Mame:
ORACLE {GEMERIC ODBC)

Property name

| alue

= Connection Properties
Adapter Yersion
Connection Mode +
Configuration file
Data source name #

= Credentials

Credentials Mode +

User Mame =+

1z

Data source name
property_orclini
DEMO

Technical User

3. The main window pane will request you to enter in the connection
information.

4. Click on the Adapter Name drop-down and select the appropriate adapter (for
this example, we will select Oracle). The main window pane will request you
to enter in the connection information as shown in the following screenshot.

5. Press the execute button to save this connection:

© & | B
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6.

8.

As an alternative, you can create a remote source through SQL using the
following command:
CREATE REMOTE SOURCE <Name>ADAPTER "odbc" CONFIGURATION FILE

'property_orcl.ini' CONFIGURATION 'DSN=<DSNNAME>' WITH CREDENTIAL
TYPE 'PASSWORD' USING 'user=<USERNAME>;password=<Password>';

Press the test connection button to verify that the connection to the source
is successful.

=5 || Ex

Under Remote Source, you will now see your connection.

After creating the parameters and new resource source, the next task is to access
virtual tables.

Let's see how we can access them. The following steps explain how to access them:

1.
2.

Traverse to the newly created remote source in your system view.

After adding your new remote source, expand it to see the users and
the tables.

Right-click on the table you would like to access and select Add as
Virtual Table.

gm  Open SQL Console

fa Add as Virtual Table
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4. You will then choose the alias name and schema you would like to add this
virtual table to.

[%: Create Virtual Table . o (5 S

Create Virtual Table

(i) Entertable name and select target schema

Table Mame: b
Schema: ’_ bl
@
Create I [ Cancel |

5. Click on Create. You will get a confirmation message displaying a message
that the virtual table is added to the schema. We can check the schema, and

the table would have " symbol before it.

6. If you select Open Definition, you will see under the Type, it says Virtual.

Self-study questions

1. Justify the statement - HANA bulk loading is fully report-ready data.

2. How will a partitioning strategy impact data load performance on a single
node system and scale out appliance?
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Summary

In this chapter, you learned about the different data loading methods and salient
features of each. We started the chapter with the simplest method of uploading

via flat file and then progressed to real-time replication. One of the major time-
consuming activities in reporting is data loading, so choosing the right method as
per your requirements and infrastructure becomes of paramount importance. You
learned about all the available tools and methods that can be used or are being used.
On one side, you learned about Smart Data Access, which gave us the concept of
virtual tables without actually copying data into SAP HANA. On the other side, you
saw how SAP Replication Server helps with multisite availability using log-based
replication. We also showed you in detail how SLT works and can be used for
real-time replication.

In the next chapter, you will learn how to create HANA artifacts — attribute view and
analytical view. You will learn about various other components involved during the
creation of these artifacts. These artifacts will use the data that is loaded using the
techniques that you learned about in this chapter.
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Attribute Views and Analytical
Views

Now that we have loaded the data into SAP HANA with the key data load methods
and the technical components that we learned in Chapter 3, Different Ways of SAP
HANA Data Load, we move to the next step in this chapter and learn how to create
HANA artifacts: attribute view and analytical view. We will also walk through
various other components involved during creation of these artifacts. These artifacts
will use the data that gets loaded with the techniques that we learned about in
Chapter 3, Different Ways of SAP HANA Data Load.

After completing this chapter, you should be able to:

* Create attributes and measures

* Create different types of attribute view

* Use data foundation, star schema(s), and attribute view to create
analytical view

¢ Learn to hide and create calculated attributes

As we learned earlier in Chapter 2, SAP HANA Data Modeling Approach, the business
scenario can be represented by Modeling the data in the database tables. It requires
that we replicate the relationships and the values by extracting the right data and
related entities. We create views for this purpose and this view in HANA is called
information model.
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To create these information models, we use combination of attribute and measures.
* Attribute: Descriptive data, for example, Employee name, Employee ID,
and Department

* Measure: Quantifiable data, for example, Salary and Bonus
Attributes could be of the following types:

* Simple attribute: Non measureable element that comes from the data
foundation. (Data foundation represents the tables, used for defining the
fact table and the related tables of the view). For example, Employee ID
and Employee Name.

* Calculated attribute: Derived from one or more existing attributes or
constants. For example, assigning a constant value to an attribute that
can be used for arithmetic calculations.

* Local attribute: We use it in an analytic view and it allows us to customize
the behavior of an attribute for only that view.
Similarly, measures could be differentiated into the following types:
* Simple measures: These are measurable elements that come from the data
foundation; for example: Profit

¢ Calculated measures: These are based on a combination of data from OLAP
cubes, arithmetic operators, constants, and functions

* Restricted measures: They are used to filter the value based on the
user-defined rule for the attribute view

* Counters: They are used to add new measure to the calculation view
definition to count the recurrence of an attribute
There are three types of information views in SAP HANA:
e Attribute view: This view is like dimension, built on one more tables
using joins
* Analytic view: Star schema or fact table with dimensions, calculation,
and restricted measures

* Calculation view: This view performs complex calculations which are not
possible by the other two
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If you want to compare (with SAP BI system), these views are similar to:

SAP HANA SAP BI
Attribute view Dimension
Analytical view Info cube
Calculation view Multi provider

These SAP HANA views are nonmaterialized views, that is, there would be no
latency when the underlying data changes. We will take the discussion further now
and start creating the information models. We start with attribute views.

Before we start creating our views, we need to adjust the preferences.

Steps to adjust preferences
1. Go to the Window tab on the SAP HANA Studio:

File Edit Mavigate Project mHelp

2. Click on Preferences:

I'_!':!;S.ii\.P HANA Modeler - SAP HANA Studio

File Edit Mavigate Project mm Help
] r.ﬁ. = I_ Mew Window

Editor »

U Systems &3 Hide Taolbar

E}' v| &= iu . Open Perspective
% H i Shows Wiew »

Custonize Perspective. ..
Save Perspective &s..,
Reset Perspective, ..
Close Perspective

Close all Perspectives

Mavigation 4

Preferences
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3. Open the General folder by clicking the Open folder icon:

General
[#- General i
- Ant ™ ahways run in background
- DataFlow ™ Keep nextfprevious editor, view and perspectives dialog open
[*-Help ™ show heap status
[+ Install{Update ) o
- Java Waorkbench save interval {in minutes): | 5
[+ Javascript Open mode
[+ Madel Yalidation * Double dlick,
[+ Mwe2 s n
Single click
[+ Plug-in Development el el
- Run/Debug = select on hover
[+ SAP HANA I | Open when using arrov keys
B Server Mote: This preference may not take effect on all views
[#- Team
- Yalidation
[+ Web
[+ HML
[#- ¥tend/¥pand
[+ mtext
Restore Defaulks | Apply |
5y
l\? ') [8]4 I Cancel |

4. Click on Network Connections:

references [_ O] %]

type filter bext Network Connections (=l -
= General -
[+ Appearance Active Provider; lm
- Compare/Patch
~-Caonkent Types Proxy entries
- Editors | Schema | Hast | Patt: | Privi... | Auth | User Edit... |
- Kevs O wre Marual Mo
Cache O HrTPs Manual Mo ﬂl
L.55HZ O socks Manual Mo
Perspectives HTTP prowy gO80 Mative Mo
- Seatch HTTPS prowy gO80 Mative Mo
[l Security FTP proxy 8080 Mative Mo
- Startup and Shutdoun GOP... | proxy 8080 Native Mo
- Tracing
‘Web Browser | _'I
[+ Workspace
[ Ant Proxy bypass
[+ DataFlav [ Host [ Provider | addHost... |
- Help e O locahost Manual
[#- Install/Update 0tz Manual Edit.... |
B Java = -
- JaaSeript .53p.COrp Mative Remove |
- Modlel Validation localy [lstive)
[#- Mnez
[#)- Plug-in Development
J:i RunfDebug |L|;I Restore Defaults Apply
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type filker text

[ General

[¥]- Appearance
Compare/Patch

-~ Cantent Types

Ediors

- Keys

e
[

-Cache
55HZ
-~ Perspectives
Search
[#- Security

I
[H-B

- Tracing

Web Browser
[#- Workspace
Ank
DiataFlow
Help
Instal{Update
Java
Javascript
Model Yalidation
Twes
Plug-in Develapment
RunfDebug

e [ e e - -

-
L [ [ [ - - ] - (- B )

Network Connections

5. Click on Active Provider to open a drop-down list:

[ Metwork Connections

Startup and Shutdown

[ »

Active Provider:

Proxy entries

| Schema | Hask | Part | Prowi... | Auth | Lser Edit...
O HrTe Manual Mo
O Hrres Manual Mo ﬂl
O socks Manual Mo
O HTTP  proxy 8080 Mative Mo
D HTTPS  proxy 2080 Mative Mo
a Fe prosy a0s0 Native Mo
O Gop... proxy 8080 MNative Mo
| | |

Proxy bypass

| Hast | Provider | Add Host...
O locahost Manual -
O tzrooa Manual Ed'—LI
O *.sap.carp Native Remove
O <local> Native

Feestore Defaults | Apply |

6. Click on Web Browser. Select Use external web browser:

bype filker text

El- General
[+ Appearance
- ComparePatch
- Conkent Types
[#- Editors

Keys
- Network Connections
-Cache
-55H2
- Perspectives
- Search
- Security
- Startup and Shutdown

-
[+

[¥- Workspace
|- Ank
#]- DakaFlow

#- Install{Update

H- Java

H- Javascript

- Model Yalidation

e MuweZ

|- Plug-in Development
+|- RunDebug

Web Browser

- Help —

Add, remove, or edi installed web browsers,
The selected web browser will be used by default when web pages are opened,
although some applications may always use the external browser,

' Use internal weh browser
& Use external web browser

External web browsers:

[ internet Explarer

Default system web browser

Edit...

Bemove

Search. ..

Al

Restore Defaults | Applhy |

o |

Cancel |
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7. Click on Apply and then click on the OK button. So we have set the required
preferences. We already learned how to add system to SAP HANA Studio
in Chapter 2, SAP HANA Data Modeling Approach. The generic modeling
process is: Import source system metadata | provision data | Create Views
| Deploy and Activate | consume at end client.

We have already learned about Import source system metadata and data
provisioning in the earlier chapters. So we move to the next step - creating views.

Creating attribute views

Attribute views are dimensions, similar to BW characteristics. They are synonymous
to master data and can be reused and shared (in analytical and calculation views).
Having said that, attribute view is not restricted to master data, but can be created on
transactional data as well.

Let's learn how to create it. While creating an attribute view, we have following choice:

* Using single or multiple tables as data foundation

* Using existing attribute view
Following are the prerequisites:

e Tables should exist with data, which we will use for data foundation
* Package should exist, under which the view would be created
For us, we already have met the prerequisite. In Chapter 2, SAP HANA Data Modeling

Approach, we learned how to create Package and in Chapter 3, Different Ways of SAP
HANA Data Load, we saw creation(replication) of a table.
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Let's create attribute view step by step, as follows:

1. Inthe System view, right-click on Package | New | Attribute View.

n_ Catalog
== Content
pr—

d 1 Package...

=, Find Chri+F
| Refresh FS o Analytic View. .

5] calculation Yiew. ..

[ i :
Auko Documentation + finalytic Privilegs. .,

m-E F i F
i €3 Activate % Procedure..,
RS 2
& Redeploy % Decision Table
Edit
3 Delete Delete

2. Fill the technical name (I follow AT xx ,as prefix AT helps to identify that it is
an attribute view), description, and type of attribute view.

r_!'__jiNew Information Yiew

Create an Information View

Select the required view type and enter the details

Hame:* | AT_DEMO

Label: AT_DEMO =]
B

Package:* IDEMO| Erowse, .. |

Wiew Tvpe: Iﬁttribute Wigw j

I- Copy From: I Erowse. .. |

Subtype: IStandard j

We can create two types of attribute views:
° Standard

o

Time

[75]

www.it-ebooks.info


http://www.it-ebooks.info/

Creating SAP HANA Artifacts Attribute Views and Analytical Views

4.

If we are creating time type attribute view, then we have to mention which
type of time data the system has to use (Gregorian/fiscal). We will see it, in
more details, later in the chapter.

Attribute view can be classified as follows:

o

Copy from: It helps in those cases where you want to use an existing
attribute as template. Later, if required, changes can be made.

o

Derived: This is kind of a reference type. Here you cannot do
modifications to the current one.

On clicking finish, on clicking finish, the next screen appears.

Choose the base table - we select the tables on which we are going to build
attribute view. For this, we need to click on Semantics:

Scenario F4 =1t | Details
Propetrties
ﬂSemantil:s AT_DEMD
L |
HOO, DEMO
|
—' ({1 pata Foundation AT_DEMD
o
I | Column
fttributes |
Shiowy: IAII "I
Tvpe | MNarne |

We need to add table to data foundation on which we will build our data
models. In our case we will use the table(schema) provided by SAP (for the
demo purpose). We will be using the tables SNWD_AD and SNWD_BPA.
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So either we can drag and drop the tables from the schema to add it to
data foundation.

Scenario o o | R

to add
: click to addsy
z|Semantics

| T SNWD_AD (EPM_MODEL)

| () pata Foundation | T SNwD_BF (EPM_MODEL)
= Ff] SMwD_BP_EM (EPM_MODEL)
. SHAD_AD T SNWD_BP_PH (EPM_MODEL)
SHIAD_BPA i | i sNwD_BP_RR (EPM_MODEL)

F] SNwWD_BP_Wa (EPM_MODEL)

Fif] sNwD_BPa (EPM_MODEL)

| | T SNwWD_BPA_COMTACT (EPM_MODEL)
FiT] sNwD_COMPANY (EPM_MODEL)

] SNwD_COMTACT (EPM_MODEL)

¥ | [ SMwWD_DG_RESULTS (EPM_MODEL)
Ff] SNwD_EMPLOYEES (EPM_MODEL)
Fif] sNwD_EPM_INDX (EPM_MODEL)

Ff] SNwD_GR (EPM_MODEL)

5. Now you can see the tables. We need to join the tables with a common field,
in our case ADDRESS_GUID.

You can drag and create the join, or right-click on the field to be joined.

ffl "EPM_MODEL".SNWD_BPA ¥ ff "EPM_MODEL".SNWD_AD ¥
= CLIEMT o CLIEMT
= NODE_KEY 4 & NODE_KEY
~BP_ROLE 9 CITY
= EMAIL_ADCRESS = POSTAL_CODE
= PHONE_MUMBER. J STREET
= Fax_NUMEER = BUILDING

43 WEB_ADDRESS = COUMTRY

4% ADDRESS_GUID - ADDRESS_TYRE
~BP_ID - AL_START_DATE
= COMPANY_MAME - Al _END_DATE
~LEGAL_FORM

i1 CREATED_BY
- CREATED_AT

0 CHANGED_|  Add To Output
= CHANGED_| = - apply Filter
- CURRENCY

Propagate bo Semantics

Select all Tables
Select &ll Joins
Deselect &

Properties
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Following are the different types of joins available in SAP HANA, as discussed in
Chapter 1, Kickoff — Before We Start:

When you click on Create Join, you get the following screen to fill in

the details:

[H:New Join

Create Jain

Create a new join

T[] ES

Right Table

Left Table
ﬁ ] "EPM_MODEL” SNMWD_BRA

=

ﬂ | "EPM_MODEL". SNWD_AD

Left Column
[ Fie paten |
CLIENT
i NODE_KEY
BP_ROLE
EMAIL_ADDRESS
PHOMNE_MUMBER
FA%_MUMBER
! WEB_ADDRESS
‘¥ ADDRESS_GUID
BF_ID
COMPANT_NAME
LEGAL_FORM
- i CREATED_BY
CRFATFD AT

Right Calumn

—

CLIENT
NODE_KEY

CITY
POSTAL_CODE
STREET

BUILDING
COUNTRY
ADDRESS _TYPE
YAL_START_DATE
YAL_END_DATE

~Properties

Join Type: [referential

™| Dymamic Join

Temporal Properties |

Temporal Column: I

Temporal Condition: |

| Cardinalty: | B

Language Colurn: [ =]
j From Column: I j
=l Tocoumn: | I

Then choose the fields to be joined and the join type:

- Left Table

I Ff| EPM_MODEL:SNWD_EPA

B cLent

B nope_ker

f ep_rote

B ema1_sporeSs
B PHOME_HUMEER:
B Fax_MomeER:

ER_ALDRE:

El

BF ID

Join Type:

Referential ¥

Cardinality:

=

[ Right Table

I | EPM_MODEL: SNWD_AD

B posTaL_cone

B sTreer

B sunoms

B country

B aooress_tvee
E wal STaRT NaTk

Referential
Inner

Left outer
Right outer

Text join and more
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In the following screen, Mark the fields that you want as output column

Scenario 4 =t | Details

Output

Isemantics
|
/(1) pata Foundation | ™

sNmD_AD
“anap_BRa,

[T EPM_MDDEL.SNWD_BPA ¥
CLIENT
HODE_KEY
BP_ROLE i EPM_MODELSNWD_AD

EMAIL_ADDRESS CLIENT
PRCIE TIOMEER

i _NUMBER, CITY
WEB_ADDRESS POSTAL_CODE
ADDRESS_GLID STREET
vvvvv BLILDING
OMPA A COUNTRY
= LEGAL_FORM ADDRESS_TVPE
~ CREATED_BY ~ ¥AL_START_DATE
< CREATED_AT - VAL_END_DATE
~ CHANGED_BY
- CHANGED_AT

- CURRENCY_CODE

= 4 v ¥ 2~ @4 O

B (= Columns
EMAIL_ADDRESS: Sl 574, Sh_ADS
B BP_ID: VW P57 10
COMPANY_NAME: S0 524 COMPant_ s

CITY: SR ADCITY
COUNTRY: SA40 A0 COUIRY

(= Calulaked Columns
i

I ]
Properties
General |
Prapert | velue
Name Data Foundatian
Label
Type Join
Inputs[1] EPM_HMODEL SMWID_AD [Ta...
Inputs{2] EPM_MODEL SHWD_BPA [Ta...

To add to the output column, click on the dot that you see next to the column
name. The grey dot will turn into orange when the column is added to output.

Click on Finish.

Defining attribute and key attribute

Click on Semantics | Right-click on Attribute | Add as attribute.

When we click on Semantics, a pop up appears, where we can see all the columns:

SCenario

ﬂSemﬂntics

|
— ({) pata Foundation
===
ShD_AD
==
ShD_BPAL,

F+ =1t petails

Columns{3) | Yiew Properties | Hierarchies |

Local

Show: Inll 'l

[ B |5 EMAIL_ADD... |EMAIL_ADDRESS i

] EP_ID EP_ID L]

i O COMPANY_...  COMPANY_MAME O
F Iy CITY ]

] COUMTRY COUNTRY ]

Label Column | Hidden
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We will make BP_ID as key attribute:

Show: |&l T | Narme | Label | Label Column I Hiddil_

»| Type | Mame | Label EMAIL_ADD... EMAIL_ADDRESS [
¢zl _EMan_oor,., EMAIL ADDRESS E> BP_ID BP_ID | |

1 COMPAMY ...  COMPANY_MAME ]

Tk Key Attributs RME o

Key attributes are used as the keys when we join this attribute with another Attribute
or analytic view.

Right-click any attribute | Add as Key Attribute.

In our case, we have taken BP_ID as key attribute, and company, city, e-mail
address, and country as attribute.

Creating hierarchies is optional while creating attribute views. In SAP HANA,
we can create two types of hierarchies:

* Level based: This is one to one mapping (one attribute one hierarchy)
* Parent-child: This is one to many (one attribute can have multiple

hierarchy levels)

We will discuss hierarchy separately in the coming chapters. Save the attribute
view and then activate it. Only the activated views will be available for the reporting
clients and for data preview as well.

£ | ©© | & -|

We can identify the difference between the saved and the activated views with the
rhombus symbol. Only the saved views will have the rhombus symbol.

[l Conkent . :
| S8 DEMO Activate = £ DEMO

DS ag ) E|---.__' ihuke Yiews (7}
- tihuke Yiews (7} T_DEMO
e BT_DEMO L om
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Validation and activation can be done from the system view or from the top bar

(right-side of the screen):

Open

Chrl-Shift+4

() validate

Revert To Active

Joblog E5 '4p History & Progress

Current | Hishory

OR

< nofo]

Save and Ackivate

=

BB

8

Log for validation and Activation:-

Job Type | System | User | Subeitted At | status |
Activation HOO Tue Oct 20 22:18:53 CEST 2015 Complebed succassfully
Madel Valdation HOO Tue Oct 20 22:18:41 CEST 2015 Complebed with warnings:

Now we can go to data preview to see the following data in the view.

e Raw data
e Distinct values

*  Values

Conkent
- £ DEMO

= ,
1= attribute Views (1) Jsemantics
Open
£3 putlc
#F sap () validate Ctrl+Shift+i
Activate ]S
@ Redeploy

Revert To Active

B where-Used
4y History

3 Delete and Activate

[+ Provisioning
= Security

[=] Awto Documentation
Copy Chrl+C
Refactor 3

10 Analysis ljl Distinct valuesl 1 Raw Data I
i 45 rows retrieved - 37 ms
EMAIL_ADDRESS I EP_ID COMPARY_MAME CITY I COLMTRY

karl mueller@sap.com 0100000000 | SAP ‘walldarf DE
dagmar.schulze@becke... 0100000001 Becker Berlin Berlin OE
maria.brown@delbont.... 0100000002 DelBont Industries Wwilmingto...  US
saskia.sommer@talpa-h... 0100000003  Talpa Hannower DE
bob.buyer@panorama-... 0100000004 | Panorama Studios Holbywood.,. | US
bart.koenig@tecum-ag.de 0100000005 TECUM Muenster DE
yoko.nakamura@asia-h... 0100000006 | Asia High tech Tokyo P
sophie.ribery@laurent-... 0100000007 Laurent Paris FR
wickar, sanchez@avante... 0100000008 AVANTEL Mesxiko City M
jorge welez@telecomun,.. 0100000002  Telecomunicaciones Star  Buenos Aires | AR
Franklin. jones@pear-ca... 0100000010 | Pear Computing Services | Atlants, G... | US
joseph_gschwandtner... 0100000011 Alping Systems Salzburg AT
george_d_grant@newli... 0100000012  Mew Line Design Manchester  GB
sarah, schwind@hepa-t... 0100000013 HERA Tec Bremen OE
theodor monathy@ana... 0100000014  Anav Ideon Bismarck, ... US
robert_brown@rb-ente... 0100000015 Robert Brown Entertsi...  Quebec CA
jorgemontalbani@motc,m: 0100000016 Mexican Oil Trading Co... | Puebla i3
johanna.esther@meliva... 0100000017  Meliva Kaln DE
miguel luengo@compos... 0100000018 Compostela Mendaoza AR
isabel nemours@pateu.fr 0100000013 Pateu Lyon FR
igor.tarassow@retc.ru 0100000020 | Russian Electronic Trad...  Moskau RU
alexis. harper@Fflor-he.c... 0100000021 Florida Holiday Company  Jacksonwill... | Us
c.alfaro@quimica-madril. .. 0100000022 Cuimica Madrilenos Madrid ES
sven. j@getraenke-jans... 0100000023  Getrdnkegrofhandel J...  Minchen DE
yoshika kakuji@jsteco.jp | 0100000024 JaTeCo Sappora P

As an assignment, the readers can create two more attribute views, which we will
use while creating analytical view in the coming section.
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You can create attribute view, you can use following details for creating it.
Name : AT DEMO2.

Data Foundation : SNWD_BP, SNWD_BP_EM, SNWD_BP_PH, SNWD_CONTACT.
Name : AT DEMO2_PRODUCT MASTER.

Data Foundation : SNWD_PD. "

There is a special type of attribute view called time attribute view. We saw the option
previously while choosing the attribute view type during creating it. Let's learn how
to create it as well.

Creating time attribute views

The prerequisite are as follows:

* Replicate the standard table into SAP HANA, that is TO05T, TO05U, T009,
and TO09B. We need to ask the basis team to do it for us.

* Configure the Generate Time Data function. We will do it ourselves,
as described next.

Steps involved in creating a time attribute view are:

1. Go to the Modeler perspective | Generate Time data or from the
Quick Launch.

Data

L
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2. Fill the details of Generate Time Data as shown in the following screen:

Generate Time Data

Load time data into time attribute view table

Calendar Type:

I |Gregorian I

From Year:* | 2014

To Year:* ERG

Wariant Schema: I j
Granularity:

First day of the week: ISunday

Generate I

Here I am creating it for year 2014-2015. You can choose the year range
for which you want to create the view, and choose the granularity as
well accordingly.

Go to the System view and catalog, and see in schema _SYS_BI | table
M_TIME_DIMENSION.

7 Raw Data II'Distinct values | 31l Analysis
I - 200 rows retrieved - 85 ms
DATETIMESTAMP | DATE_SGL DATETIME_S&P DATE_SAP vear | QUARTER | MoNTH | WEEK |
Jan 1, 0001 12:00:00 ... Jan 1, 0001 00010101000000 00010101 0001 o1 o1 o1
Dec 31, 9999 12:00:00 ... Dec 31, 9999 9991231000000 99991231 9993 04 12 52
Jan 1, 1900 12:00:00 A... Jan 1, 1900 1000101000000 19000101 1900 o1 o1 o1
Jan 1, 2014 12:00:00 A... Jan 1, 2014 20140101000000 20140101 2014 o1 o1 o1
Jan 2, 2014 12:00:00 A... Jan 2, 2014 20140102000000 20140102 2014 o1 o1 o1
Jan 3, 2014 12:00:00 A... Jan 3, 2014 20140103000000 20140103 2014 o1 o1 o1
Jan 4, 2014 12:00:00 A... Jan 4, 2014 20140104000000 20140104 2014 o1 o1 o1
Jan 5, 2014 12:00:00 A... Jan 5, 2014 20140105000000 20140105 2014 o1 o1 02
Jan 6, 2014 12:00:00 A... Jan &, 2014 20140106000000 20140106 2014 o1 o1 02
Jan 7, 2014 12:00:00 A... Jan 7, 2014 20140107000000 20140107 2014 o1 o1 02
Jan & 2014 12:00:00 A... Jan 8, 2014 20140108000000 20140108 2014 o1 o1 02
Jan 9, 2014 12:00:00 A... Jan 9, 2014 20140109000000 20140109 2014 o1 o1 02
Jan 10, 2014 12:00:00 ... Jan 10, 2014 20140110000000 20140110 2014 o1 o1 02
Jan 11, 2014 12:00:00 ... Jan 11, 2014 20140111000000 20140111 2014 o1 o1 02
Jan 12, 2014 12:00:00 ... Jan 12, 2014 20140112000000 20140112 2014 o1 o1 03
Jan 13, 2014 12:00:00 ... Jan 13, 2014 20140113000000 20140113 2014 o1 o1 03
Jan 14, 2014 12:00:00 ... Jan 14, 2014 20140114000000 20140114 2014 o1 o1 03
Jan 15, 2014 12:00:00 ... Jan 15, 2014 20140115000000 20140115 2014 o1 o1 03
[Jan 16, 2014 12:00:00 AM.000] 16, 2014 20140116000000 20140116 2014 o1 o1 03
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4. Now create a time attribute view with the following details:

r_!'_j!gNew Information Yiew

Create an Information View

Select the required view type and enter the details

Marne:* | aT_TIME_DAY
Label:

AT_TIME_D&Y

Package:™ li Browse, .

e

Wiew Type: I.ﬁ.ttribute Wiew
l Copy From: | Browise. ..
Subtype: ITime -

Attribute Wisw

Granularity: I IDate - | I

|7 Auto Creak

Fill the preceding form with the following details:

o

In the Subtype field, select Time from the drop-down menu

o

In the Calendar Type field, select Gregorian from the drop-down
menu

For the Granularity field, select Date
°  Check on Auto Create

After filling the preceding details, click on Finish.
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5. Now we can add the dimensions table with the generated attributes. We can
remove any attribute fields that are not needed.

Properties -
|semantics: AT_TIME_DAY Defaulk Client: Session Clisnt -
e —
| HOD.training. ha30n DataCategory:  |DIMENSICN -
=| @) Data Foundation AT _TINE DA? Apply Privileges: | Analytic Privileges =
7 IM_TIME_DIMENSION
Column Hierarchies
Attributes | = o2 X
show [l - B 2B A v A% ||| e [ Label |
i Gregotian_Hierar... Gregorian_Hierarchy
Type | Mame | Label | Label Column | H\ddenl -
DATETIMES... DATETIMESTAMP [m]
| DATE_SQL DATE_SGL O
DATETIME_... DATETIME_SAP O
e DATE_SaP DATE_SAP O
| VEAR VEAR 1
QUARTER QUARTER 0
HONTH HONTH [}
WEEK WEEK O
WEEK_VEAR  WEEK_YEAR O
DAY_OF_W... DAV_OF_WEEK ]
DAY DAY 0
CALQUARTER  CALQUARTER 0
CALMONTH  CALMONTH [}
CALWEEK CALWEEK O ||
YEAR_INT YEAR_INT O
QUARTER I... QUARTER_INT ]
MONTH_INT  MONTH_INT 0
WEEK_INT WEEK_INT 0
WEFK VFA...  WFFK YFAR TNT [l =

6. Save and Activate the view. Preview to validate the data, if required.

This time attribute view can be used in another attribute view or in any other
analytical view.

As an assignment, the readers can try creating a derived attribute view. A derived
attribute view is a linked copy that allows you to use two attribute views with
exactly the same definition in the same analytic or calculation view.

Creating analytical views

Analytical views are star schema/fact tables with dimensions, calculation, or
restricted measures. Analytic views can contain two types of columns: attributes
and measures. As discussed previously, measures are simple, calculated, or
restricted. If analytic views are used in the SQL statements, then the measures
have to be aggregated. For example, using the SQL functions SUM(<column names),
MIN(<column names), Or MAX(<column names). Normal columns can be handled as
regular attributes and do not need to be aggregated.
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Analytical views can be:

Simple analytical view using database tables

Enhanced analytical view with attribute view (star schema)

Steps to create analytical view are as follows:

1. Go to Quick Launch and click on Analytical View, or in the system view,

right-click on your package | New | Analytic View:

E||_-'* Conkent
EEE fH Package
 BE
[ :‘3 Find Chrl+F 1 Attribute View.. .
-4 Refresh F5S
"'E:t sap 5] Calculation Yiews. ..
-8 5TU| [5] Auto Documentation 42 Analytic Priviege
i )
& 58 © Activate [:§ Procedure
53 train © Redepl
EES zha Ejitep ¥ | Decision Table
B-L= Provvisio I |
BB Securit ¥ Celete Delete
Remaove Filker 3
-l .
5 Filter Objects...
Baste |
Refactor »

Fill the details as asked in the following screenshot:

r!;! New Information Yiew

=1 E3
Create an Information View
Select the required wigw bype and enter the details
Mame:* | A_DEMD
Label: AH_DEMG =]
El
Package:* I DEMO| Browse. .,
Wiew Type: IAna\ytic View j
I r Copy Frum:l I Browse, ..
I Subtype: I I j
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Provide the technical name. Also select whether you are going to create a
new analytical view or copy from some other analytic view:

o

o

New analytical view

Copy from some other analytic view.

2. You now get to the next screen, where you need to select the base table
for your analytic view from the desired schema. As in attribute view,
we will use the standard demo schema EPM models provided by SAP,
creating an analytical view for the purchase order using table SNWD_PO
and SNWD_PO_IL
Scenatio E+ =% | Details Propetties
Properties ¥ || General |
Praperty [
I ——— Default Clisnk: I Session Client vl I Allow Relational Optimization ame
e —
i Default Schema: I l Apply Privileges: Innalyt\c Privileges ¥ Label (English)
Package
B @ Logical Join Data Categury:c‘ ICLIBE Vl Activated By

.l Data Foundation

Column

Type

Local I Shared |

Show: IAII 'l

| Mame

2l
28

78

| Label

B o oo |

I Aggregation | Yariab

|« |

Hierarchies
47X
Narne: I Labe|

vl

-

Activated At
Default Schema
Changed By
Column Engine
hanged At

Wersian

Default Client

Apply Privileges
Data Category
Allow Relational O,

3. Select Table and click on Add to move the table to the right-side. We can
select multiple tables using the control key.

= ({) Data Foundation

Scenario

= Semantics
e

= (1) Logical Join

() )Data Faundation

[#4+ =t | Details

.T\

Properties

Default Client:
Default Scherna:

[rata Category:Cl

Column

Lacal IShared I

Show: Inll
P Type |Name

Type the object name to search for

|shwD_Po

Aokcbico b

P MODEL)

| SNWD_PO_INY_ITEM (EPM_MODEL)
T SNWD_PO_SL (EPM_MODEL)
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We can select measures only from one table; measures from multiple tables are not

possible in analytic view.

1. Join:

ff  EPmM_MODELSNWD_PO ¥ |
CLIENT
MODE_KEY
PO_ID
CREATED_EY
CREATED_AT
CHANGED_RY
CHANGED_AT
MOTE_GLID
PARTNER _GUID
CURRENCY_CODE
GROSS_AMOLINT
MET _AMOUNT
Ta%_AMOUNT
LIFECYCLE_STATLS
APPROVAL_STATLS
COMFIRM_STATLIS
ORDERING_STATLIS
INYOICING _STATUS

ﬁ EPM_MODEL.SNWD_PO_I ¥
CLIENT
MODE_KEY
PARENT_KEY
PO_ITEM_POS
PRODUCT_GUID
MOTE_GUID
CURRENCY_CODE
GROSS_AMOUNT

FEET] [EE5T] [ET) () e [ ) ey

= L= Columns

CLIENT_BP: 50000 A0, 00 IEnT

PO_ID: S0 PO.AT D

PARTNER _GUID: 51140 50, A47 TER_ SLID
CLIENT_PD: SH00 A0 LOEnT
PO_ITEM_POS: 5040 A0 LA TTEN A5
PRODUCT _GUID: S0W A0 FARCDUCT LD
GROSS_AMOUNT: 5140 A0 LR oss AMoLmT
NET_AMOUNT: 5160 A0 LAET AMOLAT

NET_AMOUNT =" Input Parameters
Tax_AMOLUNT 1
Properties
General |
| Properk | Yalue |

Left Elernent
Right Element

Jain Type

EPM_MODEL, SNWD_PO.CLL..
EPM_MODEL. SMWD_PO_LC...
Referential

Language Column

Cardinality

1.n

2. To add fields as output columns, use the same method that was used for

attribute view:

Details Output
= 4« w ¥ # oo~
ff  EPM_MODELSNWD_PO ¥ 7 EPM_MODELSNWD_PO_1 | || = = G
GEUTENT . - CEN . - B cuEnt: s eo.comr
PO_ID: 500 A0 A0 0

MODE_KEY MODE_KEY E = - -

PO ID YRR [ PARTNER_GUID: S04 50 048 TR G0
CREATED_BY PO_ITEM_POS B ouENT_1: s po roimnr

CREATED AT PRODUCT GUID B po_1TemM_pos: snin fo reo e fos
CHANGED_BY MOTE GUID. | PRODUCT_GUID: s #o fLAropucT GLim

u CHAMGED_AT CURREMCY_CODE [l E GROSS_AMOUNT: 540447 S0 5 ERG8E AMSLNT

MOTE _GUID GROSS_AMOUNT B NET_AMOUNT: sy P AT amoonT
PARTNER_GUID NET_AMOUNT [ Tnput Parametsrs

CURREMCY_CODE T _AMOLNT 1

GROSS_AMOUNT Properties

MET_AMOLNT p—— |

¥ TaE_AMOLNT ¥ | |

LIFECYCLE_STATUS Propert Yalue

APPROVAL_STATUS Mame: MET_AMOUNT
- COMFIRM_STATLIS Data Type DECIMAL
- ORDERING_STATUS Filter
- IMVOICING_STATUS Length 15

Scale 2
[88]

www.it-ebooks.info



http://www.it-ebooks.info/

Chapter 4

3. Rename the output columns in analytic view:

:lsemantics

— () Logical Join

'L /Deta Faundation

Data Foundation

CLIENT_BP
PO_ID

PARTNER_GUID

CLIENT_PD
PO_ITEM_POS

PRODUCT_GUID PRODUCT_GUID
GROSS_AMOUNT GROSS_AMOUNT

NET AMOUNT

Output

zAV!ﬂE\P'

CLIENT

PO_ID
PARTNER_GUID

= attribute Viaw

[ = Colurns

CLIENT 1
PO_ITEM_POS

NET AMOUNT

Rename Columns

Show [ Al |
- | Current Mame Mew Mame | Label
CLIENT CLIENT_EP CLIENT
PO_ID PO_ID
PARTMER_GUID PARTHER_GLIID
EJCLENT L NP LN ]
PO_ITEM_PQOS PO_ITEM_POS

4. Add attribute views from your package. Trust you had created and activated
the following attribute view, as an assignment:

AT DEMO2: tables used in foundation - SNWD BP, SNWD BP_EM, SNWD_BP PH,
SNWD_CONTACT AT DEMO2 PRODUCT MASTER: tables used in foundation -

SNWD_ PD.

5. So now we have table SNWD_PO and SNWD_PO_T data foundation and two
Attribute views AT_DEMO1 and AT_DEMO2_PRODUCT MASTER in the logical

join as base for analytical view.

We will consider Data Foundation as the left table and the attribute views as
the right tables.

“PO_ITEM_POS

~PRODUCT_GUID
GROSS_AMOUNT
NET_AMOUNT

PO_ITEM_POS
PRODUCT_GUID:
GROSS_AMOUNT
NET_AMOUNT

PHONE_NUMBER
~ PHONE_EXTENSION
~ EMAIL_ADDRESS

DEMOD:AT_DEMO2 v
BP_ID BP_ID
Data Foundation CLIENT CLIENT
= CLIEMT_BP CLIENT %1% NODE_KEY NODE_KEY
~PO_ID PO_ID FIRST_NAME FIRST_NAME
= PARTMNER _GLID PARTNER_GUID LAST_NAME LAST_NAME
< CLIEMT_PO CLIENT_L LANGUAGE LANGUAGE

PHONE_NUMBER
PHONE_EXTENSION
EMAIL_ADDRESS

= PHONE_NUMBER_EXTENSION PHOME MUMEBER_EX...

PRODUCT_ID
CLIENT
1 NODE_KEY
TYPE_CODE
~ CATEGORY
1 SUPPLIER_GUID

DEMO:AT_DEMOZ_PRODUCT_MASTER ¥

PRODUCT_ID
CLIENT
NODE_KEY
TYPE_CODE
CATEGORY
SUPPLIER_GUID
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6. We will join the fields, as shown in the preceding diagram. We still go with
Referential Join type with N. . 1 cardinality:

Data foundation

Attribute view

CLIENT PD

CLIENT (product master)

PRODUCT_GUID

NODE_KEY (Product master)

PRODUCT_GUID

NODE_KEY (Demol)

CLIENT BP

CLIENT (Demol)

7. To define the attributes and measures, go to the Semantics node:

| semantics
(D Logical Join

=

LData Foundation
AT_DEMO

() pata Foundation

=

=
SMMD_PO
Tamao_po

AT_DEMOZ_PRODU..

Properties

AN_DEMO
HOO.DEMO

AN_DEMO

Session Client Vl
Data Category:® | CUBE ‘I

Default Client:

Defaulk Schema:

Apply Privileges:

™ allow Relational Optimization

IAnaIytlt Privileges ™

Column

Local | Shared |

Showes |4l 'I B 2 A - o
i
Type | Mame: | Label | Aggregﬂtinnl Wariable | Label Colurnn

-

FO_ID

Measure

PO_ID

LINT

Hierarchies
o s X

Labe

Mame: Sou

Mark GROSS AMOUNT and NET AMOUNT as measures and all the other columns
as attributes:.

Column

Local | Shared |

Shiow: IP.II - I

4]

i-::l_. & a o~
Type | Tame | Label | Aggregation | Wariable |
PO_ID PO_ID
B RO T POS PO TTEM POs LT
GROSS_AM...  GROSS_AMOUNT  SUM
MET_AMOUNT  MET_AMOUNT S
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8. Save and Activate the analytic view. While validating, before activation we
get the following pop-up:

Alias Proposal

The following alias names are proposed

Attribute Mame | Alias hame

CLIEMT AT_DEMOZ_PRODUCT_MASTER_CLIEMT

MODE_KEY AT_DEMOZ_PRODUCT_MASTER_NODE_KEY

| | »f
ok I Cancel |

The CLIENT and NODE_KEY columns exist in both the attributes. Views and the
system cannot distinguish between these entities.

So we will accept the proposal and rename the output columns of the attribute view.
Now when we activate, it works fine. Preview the data and validate the content.

11 Analysis m Distinct values | 77 Raw Data
I £ 200 rows retrieved - 84 ms

EP_ID CLIENT I MNODE_KEY I FIRST_MNAME I L&ST_MAME I LANGLAGE PHOMNE_MUMBER
0100000025 00 001A4BBESEBAL...  Alessio Galasso E 45809635154
0100000017 00 00144BBESGBAL... Johanna Esther E 2208791735
0100000033 00 001A4BBESGEGL... Pete ‘Waltham E 4136275910
0100000024 00 001A4BBESGBAL...  Yoshiko Kakuii E 3206580974
0100000011 00 001A4BBESGEAL...  Joseph Gschwandtner E BEZ3612504
0100000013 00 001A4BBESGBAL...  Sarah Schwind E 4507567 136
0100000035 00 001A4BBESGEGL...  Tamara Flaig E 6543585642
0100000041 00 001A4BBESGESL...  Laura Campilla E 1435907230
0100000026 00 001A4BBESGESL...  Romain Le Masaon E 1012697341
0100000022 00 00184BBESEEGL. .. Cristal AlFaro E FOE0023456
0100000025 00 001A4BBESGEGL...  Beatriz da Silva E 469614115
0100000042 00 001A44BBESGESL...  Jian Si E 7412697340
0100000030 500 001A44BBESGESL...  Lisa Felske E 5714954542
0100000025 500 001A4BBESEEGL... | Alessio Galasso E 45609635154

Creating other elements

Let's learn to create other related elements, which can be used in conjunction with
attribute view and analytical view.
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Calculated attribute

The following are the steps to create a calculated attribute:

1.
2.

SN

Open any of the attribute views created previously.

Click on Data foundation. In the output pane of the attribute view created
previously, right-click Calculated Attributes.

From the context menu, choose New. Give name and description of the
calculated attribute that you want to create.

Choose the Key tab page.

Select the data type for the calculated attribute and fill the length and scale.
Define the attribute using the required attributes, operator, and function.
Drag and drop the required function onto the Expression Editor.

Click Add.

F_P_:!il:alculated Attribute

Calculated Attribute

Create a new Calculated Attributke

Marne:* | Day_count

Label: Day_count

Key I Description I

Data Type: I\"P.RCHF'.R ;I Length: I Scale: I
= Expression Editor
| #2 validate
[~
=
Elements Operators Functions
4 =1+ [H =1t
GEUS_ARES _‘_j woeits o —+ Conversion Funckions
COMPANY_CODE_1 T == String Functions
BILL_MUIM ] * ? Mathematical Functions
GICOLDOC f o QR Ot Functions]
DOC_HUM Pl [ 1= Misc Functions
Lo
REF_DOC_NUM po e
CAlMONTH o
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Here we have used Date Functions; as per our requirement, we can explore other
options as well. We can validate the syntax just by clicking on validate syntax, as
shown in the following screenshot:

weekday("CaLDAY™ =]

[H:valid expression

I.é.l Yalid expression

Calculated measures

The steps for creating calculated measures are more or less similar to the steps
explained in the preceding example:

1. In the output pane, right-click Calculated Measures. From the context menu,
choose New.

Provide the details for the calculated measure.

Select the required Aggregation Type.

If you want to hide the measure while previewing the data, select Hidden.

ARSI

Select the required data type for the calculated measure.
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6. Define the measure by selecting the required measures, operator,
and function.

s 3

Calculated Measure

Create a new Calculated Measure

Marne®: I

Description:

L=l |« ¥

Aggregation Type: lsum
[ Hidden

Expressian i CurrencyfUnit of Measure i

Data Type: |DECIMAL | Length: [13 Scale: [ 2

= Expression Editor

| & validate
Elements Operators Functions
i =t Hy =t

= Attribute Views

= Private Attributes

= Calculated Attributes
- Measures

= Calculated Measures
—* Restricted Measures
— Inpuk Parameters

s - (= n Funckions|

Skring Funckions
- Mathematical Functions
Date Functions
- k= Misc Functions

Calculated columns

Calculated columns are similar to calculated measures in behavior, as you can use
existing columns in your formulas in both the cases. If you want to create new
columns, which are calculated at runtime, from the existing columns, functions
and input parameters and constants.

An example may be that you have a column containing the customers' first and last
names. However, you want to have separate columns for the first and the last names.
By creating two calculated columns, you can achieve this using string manipulation.

The calculation could be an arithmetic or a character manipulation.
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It also supports nonmeasure attributes as part of the calculation. Nesting of
calculated column is possible.

Dutput

EZ A4 wv ¥ P oo~

= Columns

=>

Calculated Column

Edit Calculated Column
Calculated columns are used to derive some meaningful information in the Form of columns, from

existing columns.

Mame:* [ PHONE_NUMEER_EXTENSICN

Label: PHOME_NUMBER _EXTEMSLON

Data Type: [VARCHAR
™ Hidden
Exzpression |Semantics

= Expression Editor

| 3 validate Syntax

j Length: | 20 Scale:

if(isnull{"PHONE_EXTENSION"),"PHONE_NUMBER","PHONE_NUMBER"+"PHONE_EXTENSION™)

Elements

= =t

-1 Columns

-

Opetators

Functions

-l nI_ CUnversiUnFuEiLI
L4

Cancel |

= 1

Creating variables
At runtime, you can provide different values to the variables to view the
corresponding sets of attribute data. You provide values to the variables either by
entering the values manually, or by selecting them from the value help dialog.

The types of supported variables are:

* Single value: Use this to filter and view the data based on a single
attribute value

* Interval: Use this to filter and view a specific set of data

* Range: Use this to filter and view the data based on the conditions that
involve operators such as "=" (equal to), ">" (greater than) ,and soon

Each type of variable can be either mandatory or nonmandatory. For a mandatory
variable, you need to provide a value at runtime. However, for a nonmandatory
variable, if you have not specified a value at runtime, you view unfiltered data.
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The following are the steps to create a variable:

1. Inthe Output pane, right-click the Variables node.
2. From the context menu, choose New and provide the following details:

Similar to other elements: Enter a Name | Description | required attribute
(drop-down list) | required Selection Type | OK.

At runtime, the value for the variable is fetched from the selected attribute's data.

Self-study questions

1. Create all the views that we did not show previously (for example, derived
time, attribute view).

2. Let's say you create an analytical view and you want a particular attribute to
behave differently than it does in the attribute view to which it belongs; how
can this be achieved?

3. What is refactoring object ? Can analytical views be refactored?

Summary

In this chapter ,we defined attributes and measures, their types, and learned how to
create them. To have better accessibility and ease in the view creation ,we learned
and adjusted the preferences. After setting the preferences ,we took a closer look at
attribute view and created standard and time attribute views. Once attribute view
was created, we used the same, along with the standard tables, to create analytical
view. We also learned about other elements which can be used with attribute view
and analytical view, such as calculated columns, measures, and variables, and also
learned how they can be created.

In the next chapter, we will continue with SAP HANA artifacts and learn about
analytical privileges and calculation view. We will also learn about various other
components involved during creation of these artifacts.
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Calculation Views

In the previous chapter, we learned how to create information models —attribute view
and analytical view. We also walked through various other components involved
during the creation of these artifacts. We will continue with the creation of other SAP
HANA information models in this chapter namely — calculation view and analytical
view. We will also explore how to create and use filters and input variables.

After completing this chapter, you should be able to:

e (Create restricted measures and restricted columns

* Create filters, variables and input parameters (This is covered in this chapter
in more detail)
* Create calculation view — graphical

* Create and use analytical privileges

In Chapter 4, Creating SAP HANA Artifacts Attribute Views and Analytical Views, under
other elements, we learned how to create calculated measures and calculated columns.
Let's learn some more basic elements before we move on to create calculation view and
analytical privileges.
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Creating a restricted measure and a

calculated measure

First of all, we will create a new analytical view (I hope you learned it well in the

last chapter to do it yourself now). We will use two tables as the base table —sales
and product (the table definition and sample data can be downloaded from Packt
Publishing website). Re-verify that the structure of the table is as follows:

The following screenshot shows the sales table:

Table Mame: schema: Tvpe:
SALES | Ham&a_DEMO [=]|Zolurnn Store E
Columns | Indexes ‘ Further Properties ‘ Ruritime Infarmiation |
| Marne | 0L Data Twpe | ... | Calurin Store Daka Tvpe | =S | Tak Full
1 CUST_ID MYARCHAR, 20 #1) “
2 PROD_ID VARCHAR 10 b ] “
3 QTY INTEGER “
4 QTY_UNIT VARCHAR, 10
5 amMT DECIMAL 15,2 X
& CURR VARCHAR 10 X
7 WEAR VARCHAR 10
5 MOMNTH VARCHAR 5
9 DAY VARCHAR 5
s
The following screenshot shows the Product table:
Table Mame: Schema: Type:
PRODUCT HaNA_DEMO [+ ]| Column Stare [~]
Columns | Indexes ‘ Further Properties | Runtime Information ‘
| rame | 0L Daka Type |pi... | kev | motmul | Defaul | Comment
1 PRODUCT_ID MNWARCHAR 10 ®(1) A
2 PRODUCT_TEAT VARCHAR 30
3 PRODUCT_GROLUP VARCHAR 20
BASIS_PRICE DECIMAL 172 |z (x| 1
S CURREMCY VARCHAR 9
& DIVISION VARCHAR 20
a5
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Steps to create restricted measure and calculated measure:

1. Our analytical view should look like this with joins:

I8 pew Information View

Craate an Information View
Sednet the reierd vinw bype and enter the detals

Mama:™ an_rm e Soenana T CF ) Delails
Label: naiytical view For learming how to crestng Restncted =l
Mesrares oral i Coleuialend Mevrier s
s | . [ =Hasa_pemnsmes 1 "HAMA_DEMOPROCUCT |
Pakap [DEMO DrEee s ®, | = @cusT D SPROCAICT T
| wPRCD_ID @ PRODUCT_TEXT
Wiew Trpe: - ST | ==y SPROOUCT GROLE
: 1. Star Jein | gy _umar = BASES_PRICE
™ Copr Fronn: 2 | 5 L
i | 4 - Dol Fenadalicns | 17 San CLRRLACY
Subtype: I =1 — “CLRR = DAVISION
P SNERR
{ MONTH
DAY

@ G

2. Thejoin type is referential, with a cardinality of 1. .N (PRODUCT to SALES
table). Join the tables as shown in the following screenshot:

= Calumns
i TRAINING.SALES i (= Input Parameters
il TRAINING.PRODUCT - CUST_ID
PRODUCT_ID PROD_ID
~ PRODUCT_TEXT @ QTY
~ PRODCUT_GROUP = QTY_UNIT
- BASIS_PRICE < AMT
AR PRODCUT_GROUP | g |
- DIVISION Type: YARCHAR - YEAR
= MOMTH
- DAY 1
Properties
General |
| Propert | Walue
Mame Data Foundation
Label
Tvpe Jain
Central Entity
Inputs[1] TRAINIMNG, SALES [Table]
Inputs[Z] TRAINIMG, PRODUCT [Table]
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3. Add to Output | SALES.CURR and PRODUCT.PRODUCT_TEXT.

4.

Dutput
=[~[[=] ]+

= = Columns
0 curm: saie5c0ms
B PRODUCT _TEXT: FROCLCT.ARODCT TN

=" Input Parameters

hidden flag for the PRODUCT_TEXT attribute.

In the Semantics node, set the type for both columns to attribute. Select the

=]

« (0 Data Foundation u

(D Logical Join

Properties

AN_RM_RC
HOO.DEMO

Analytical view far learning Creating Restricted Meas ure and calculated Measure

Session Clig
Defaul: Schema:
Data Categury:a ZLIEE

Default Client:

T Column
EJ (@) ata Foundation Local | shared |
ST Show: |4l g o2 B F oA v 2
- TproDuCT
LA I Mame | Label | Aggregﬂtmnl Wariable | Label Column | Hidden |
| CURR. CURR ]
5. In the Semantic node, define the type for AMT as Measure:
— AN_RM_RC
| HOOL.DEMC
S @ Logical Join Analytical view for learning Creating Restricted Measure and calculated Measure
+ LU)Data Foundation W
4
T || |Column
=l ([l pata Foundation ez |Shared I
w salFs Shaw: IAII vl o2
o
w PRODUCT
Pl Tvpe | [ame | Label | Aggregation | ‘Variable | Label Column I Hiddenl
I CURR CURR [l
PRODUCT_... | PRODUCT_TEXT
<l o [ m |
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6. Rename the measure (Rename AMT | Total_sales) in the logical join:

= Attribute Yiews
B = Columns
B CurR: osta moundstion, coms
H PRODUCT TEXT: pata Foundasion. PRODLICT TEXT
AMT: Dafa Foundadion. AT
= Calculated Columns
[+ Restricted Columns
4 =" Input Parameters

Data Foundation

Properties
CURR CURR
PRODUCT_TEXT PRODUCT_TEX i GEneral I
AMT AMT Property | Yalue I
Mame Tokal_sales|
Label AMT
Mapping Data Foundation, AMT
Length 15
Scale z

7. Now let's learn how to create a restricted column, and we will add the
restricted columns to this example as well. In the Output view of the

analytical view, go to Logical Join (node), right-click on the Restricted
Column folder and select new from the context menu:

Output
z[a|~]=[ ]

= Attribute Views
[l = Columns
CUSTOMER.: [Dafa Foundation, CLISTOMER
CURRENCY: fafa Foundabion. CLRALCY
Total_Sales: Cafa Foundation. Tofal Sales
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8. Fill in the details as show in the following screenshot, we are selecting the
Equal operator and assigning values to it:

[H:New Restricted Column [_ O] %]
Create a Restricted Column
Restricted Columns are used to filter the value based on the user defined rules on
the attribute values
Mame:* |5 salEs
Label: total sales of new technology LI
Colurmn:™® | Total_sales ﬂ
[~ Hidden
Restrictions -
Column | Cperator | Yalue | Include | Add
PRODUCT_TEXT Equal ipad
PRODUCT_TEXT Equal google glasses D I

9. Once created, you can see it in the output column of the logical join node.

= Calculated Columns
B & Restricted Columns;

i S_SALES
= Input Pararmeters

10. Save and activate the analytical view.

You can see the data preview, and you will now see that the simple measure and
restricted columns that you just created are available here.

Let's now add a calculation column:

1. We will use the same analytical view that we created previously.

2. Inthe Logical Join node, right-click on Calculated Column and choose
New Calculated Column... from the context menu:
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=T = oG
CURR: 2afa Foundafion. SLER

PRODUCT_TEXT: Safa Foundabion FRODUCT FEX)
Total_sales: Jafs Foundation. Tofal safers

3. Fill the required values, as shown in the following screenshot. Set the
S_SALES/Total Sales, Data Type expression as DECIMAL and Column
Type as MEASURE.

=

fi:Calculated Column = B3

Create a Calculated Column

Calculated columns are used to derive some meaningful information in the form of
columns, from existing columns.,

Mame:* | 5_SALE_PERC

Label: market share of new technalagy sales

Data Type: |pECIMAL | Lenc
Column Type: IMeasure

Aggregation Type: IFORMULA
I Hidden [ Calculate Before Aggregation

Expression I Semantics I

= Expression Editor
| #2 yalidate Syrkax
"“&_SALES" [“Total_sales"

1’ 7 L - " - L

Elements Operators Functions
4+ =t
CURR: Cats Foundation .

PRODUCT_TERT: £afa f
Total_sales: Dafa Fou

-l Calculaked Colurns

i ’

4 | ol
@:l K I Cancel |

=
vI [ L= Misc |
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4.

Similarly, you can create an N number of calculated columns on various
expression logics.

Once you are done, you can save the analytic view and activate it.

You can do the data preview again. Now you will notice that in addition to
the previously created restricted columns, you have some calculated columns
as well.

Creating filters

The first question that comes to our mind is why do we need filters? As discussed

in Chapter 2, SAP HANA Data Modeling Approach, Modeling Principles section —
consideration to make in Chapter 1, Kickoff — Before We Start: The idea is to filter the
data at the lowest layer and only bring the data that is actually required by the query.
(Quoting it from Chapter 1, Kickoff - Before We Start).That is, we should try to reduce
data transfer between the engines. This can be achieved using the following steps:

1.

Creating client dependent views: The data is automatically filtered to
one client.

Using domain fix values: This can be used for several fields.
Creating filters: This is defined during design time.

Creating and using the WHERE clauses in queries: This is defined at the
runtime of the SQL query.

Using the preceding steps not only ensures that we minimize data transfer between
the engines, but also helps to reduce the larger result sets between the HANA database
and the client/application. The general recommendations are always the following:

The data, if and wherever possible, should be aggregated and filtered to a
manageable size before it leaves the data layer.

When deciding the records that should be reported upon, the best practice
approach is to think at the set level and not at the record level. By set level,
I mean aggregating the data by a certain criteria such as year/month, plant,
sales region, and so on. Thereby minimizing the amount of data passed
between views.
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Steps for creating a filter

1. Create an attribute view (AT_REGION_Filter) to show data across different
clients/Mandet.

FEi:New Information Yiew

Create an Information View

Select the required wiew tvpe and enter the details

Mame:* | AT_REGION_FILTER

Label: b T_REGION_FILTER [ |
[

Package:* IDEMO Browse. ., |

Wigw Type: I.ﬁ.tl:ribute Wiz j

(Il Copy Fram: I Browse, |

Subtvpe: IStandard j

2. Here the steps to create the attribute view are not shown, as we have
already learned them. Make sure that you have added the REGION_EXT
table to Data Foundation. Create it the same way we created a table in
Chapter 1, Kickoff — Before We Start. It will have following fields:

REGION_ID | REGION_NAME | SUB_AREA | MANDT
100 Europe Germany 100
200 Asia Japan 200
300 us Northfields | 300

It is a part of the sample table/data available on our website. Download the
table from there.
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3. Add all these columns to the output of Data Foundation: REGION_ID,
REGION_NAME, SUB-AREA, and MANDET.

Seenario

! Isemantics

\
El

REGION

DEMO.AT_REGION_FILTER HOO (TRAINERA)

[Hy =] | Details

(L)) pata Foundation

Output

:ﬁz TRAINING.REGION
REGION_ID
REGION_NAME
SUB_AREA
MANDET

-

= a4 v ®x &b~

= = Columns
REGION_ID: ASE500 RESON I
REGION_NAME: 7255/ 00L 250N e
SUB_AREA: FE/ONL 505 ARES
MANDET: #55CALMANGET

= Caleulated Columns

Add to Output from the context menu.

5. Go to Semantics and double-click it/select it. On Right of your screen you
see the following screen. Go to Default Client and change it from session to
Cross Client.

Propertics -
AT_REGION_FILTER Default Client: E ient]
HOD.CEMO Data Categary: ceon et
o FEGIOH FILTER apply Privieges:  [analytic Privieges -
Column Hierarchies
|| aeeributes | B o2 X
Show: [al - O - Hame | Label |
Type | Mame | Label | Label Column | Hidden |
REGICN_ID  REGION_ID ]
REGIOM_M...  REGION_MAME O
SUB_AREA  SUB_AREA O
PIANDET MARDET O

6. Define REGION_NAME as Key Attribute in the Semantic node of the view.

Attributes |

Show: I.ﬁ.ll A I

Type | Mame | Label | Label Calumn | Hidden |
REGION_ID REGION_ID
REGION_MNAME REGIOMN_MAME ]
I | suB_AREA SLE_AREA | W |
Attribute bET O
ey Atkribuke
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Save and activate the view.

In Data Preview, go to Raw Data | Distinct Values, select REGION_NAME,
and observe and mark the result (you should write this down somewhere).

Now let's change our AT_REGION_Filter attribute view and see what
happens if we do step 8 again.

9. Open the attribute view again in AT_REGION_Filter.

10. Now we will change Default Client from Cross Client to Session Client.

AT_REGION_FILTER Default Clisnt: pession Client -
i DEME: Data Category:  [DIMENSION -
AT_REGIOM_FILTER Apply Privieges: Analytic Privileges hd

11. Save and activate the view.

12. In Data Preview, choose Raw Data and see the result.

13. Then go to Distinct Values, select REGION_NAME, and observe and mark
the result (you should write this down somewhere).

Compare the results before and after the change of the default client. Now let's
learn how to create a constraint filter. Our intention here is to show only one of the
four columns from the REGION_EXT table. Let's say that we only want to show
SUB_AREA. For this, we will follow these steps:

1. We will use the same attribute view that was previously created in
AT_REGION_Filter.
Reset Default Client to Cross Client again.

Go to Data Foundation, right-click on Apply Filters, and place the filter
as shown in the following screenshot:

E== L L
‘ TRAINING.REGION v il TRAINING.REGION o
REGION_ID
= REGION_ID
:iﬁgllill_rf‘:‘h”f REGION_NAME
5, SUB_AREA
» Add To Output -
MANDET MANDET
% Apply Filter
5 Apply Filter !F_l
: 1
Operator: ‘ Equal j
Yalue: ‘ i _‘J
EE Properties
0K l Cancel [
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4. Save and Activate the attribute view.

5. Now again check the Distinct Values tab of Data Preview and select

SUB_AREA.

6. The result must be different from what we saw in the previous two cases.

Creating input parameters and variables

Input parameters are used for formulas and can have any value a reporting user
might enter. In SQL, it is passed using a placeholder. Variables are used for filtering

and always applied to an attribute/s.

The following are the steps to create input parameters and variables:

1. Create an analytical view using the CUSTOMER and SALES tables.

Select the required view byvpe and enter the dekails

Mame:™* | AN_CREATE_INPUT

Label: For input parameters and variables | ;I
[~

Package:* ISTLIDENTEIEI Browse, ., |

Wigw Twpe: I.ﬁ.nalytic Wit j

r Copy Frorm: I Erowse, ., |

Subkype: I j

2. Our analytical view should look like this:

53] TRAINING.SALES - |

I semantics CUST_ID
| PROD_ID
— QTy
L Logical Join QTY_UNIT
(0)Data Foundation o
CURR
YEAR.
T MONTH
Dy
= (1) Data Foundation

=

TRAINING.CUSTOMER:
CIUSTOMER._ID
CUSTOMER_TEXT
COUNTRY
REGICN
LOCATION
DISCOUNT_GROUP_ID

L
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3. The cardinality, output columns, and measures should match as follows:

Properties
E A w ¥ # ::: -
General |
Properky | walue [ B = Cﬂalumns
Left Element TRAINING. SALES,CIUST_ID i CUSTOMER_TEXT: (LETOMER, CLSTOMER TEX)
Right Element TRAINING, CUSTOMER.C.. i CURR: SALES.CLRA
Join Type Referential B SALES_AMOUNT: S4:55 40T
Language Colurmn =+ Input Parameters
Cardinality LI
Column
Local | shared |
Shiow: IAI :l FE 2 R
Type | Neme | Label | Aggregation | varisble | Label Cohsmn | Hidden |
| CUSTOMER... CUSTOMER VAR_CUST [
| CURR CURR 0O
. SALES AM... SALES_AMOUNT|  sum .:.

4. Go to the Semantic node and click on the + notation.

1| | vl

‘| ¥ariables,/Input Parameters

B« v |-t 2 X

Mame

| LJCreate Wariable/Input Parameter
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5. Provide the details and mark the attribute on which you want to create
the variable.

5 Edit ariable H[=]E
Edit Variable Definition

Variables are used as an explict SOL filter directive For view consumers to filker
the wiew data, based on attribute column values specified in variable UT prompt

Mame:* [var_cust

Label: VAR _CUST ;l
J <]

ViewjTable for value help:* ["STUDENTOO"."AN_CREATE _INPUT" (Current View) [l

Attribute:* | cusTOMER _TEXT =]

Selection Type: [Single vaue ] |V Mutiple EmSlF Is Mandatory|

— Default Yalue

+ Constant  Expression

Value: | [l |

—Apply the variable filter to

_ortobutes add |
CUSTOMER, TEXT |

SO OO0 0T

6. Then save and activate the analytical view.

7. We can do the data preview. When you click on Data Preview, a popup
appears as shown in the following screenshot:

Mo Warialibes and Input Paramebers E

Yariable/input Parameter Values
Erker the values For the warksbles mpot parameters vou defired earber

Detads
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8. We must click on From (and choose a value ) and To (again, choose a value).
9. (lick on OK and again on OK. Then, click on the Raw Data tab.
10. You can see the data for the values of the variables that you choose from.

As a self assignment, you can play around with various other options such as input
parameters and more calculated columns.

So now we are ready with the basics, and we can proceed to the calculation
view creation.

Creating calculation views

Calculation views are composite views that are used to calculate complex tabular
results using either explicit SQL script code or a data flow graph that is visually
created in the SAP HANA Studio. It can consume other analytical/attribute/
calculation views and tables. It can perform complex calculations that are not
possible with other views.

The calculation views are of the following types:

* Graphical calculation views are created using the graphical editor
* Scripted calculation views are created using the SQL editor
Complex calculations, which are not possible through the graphical approach,

can be created using SQLscript. Calculation views can be used in the same way
as analytic views.

In contrast to analytic views, it is possible to join several fact tables in a calculation
view where measures are selected from the different fact tables.
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We will use the standard EPM data that is given as IDES data in SAP HANA.
Our calculation view would be for sales orders from two different source systems
(using the standard SAP EPM data provided). To create a graphical calculation
view, the following are the steps:

1. Inthe System view, go to Content node, right-click on the package,
and choose New | Calculation View...

i

=, Find Chrl+F Attribute Yiew. ..
Refresh F5 # Analytic View. .,
g ﬂ Calculation &
: [ AUt,D Documentation =1 Analytic Frivilege. ..
LEF ST © Activate [ & Procedure...
" s & Re.depl.:.y %] Decision Tahle
E TR Edit
B ¥ Delete Delete
B 2N Remove Filter »
PrOviS| 21, Filker Objects...
el " paste Chrlhy
Refactor b

You are asked to filled the following details of the calculation view you want
to create.

[112]

www.it-ebooks.info


http://www.it-ebooks.info/

Chapter 5

'—yj New Information Yiew

Create an Information View

Select the required view type and enter the details

=] E3

r Zopy From: I

Marne:* | C¥_SALES_2_SOURCE
Lahel: - SOURCE =]
=
Package:* ISTUDENTDD| Browse. . |
Wiew Tvpe; ICaIcuIation Wigw j
|

Browse. ..

Subkype: IStandard

r— Calculation Wiew

Tvpe; IGraphicaI

Data Category: ™ ICLIBE hd I

[~ with Star Join

change the default node to Star Join by selecting the checkbox,

Mote: If vou set the Data Category as Cube, the default node is Aggregation, You can

=
[

@

Finish I

Cancel |

The Data category could be of two types —cube or dimension. The difference

is marked as shown in the following screenshots:

Calculation View

Calculation View

Type: |Graphical j

Type: |Graphical
Data Category:” |SEIEEENNEN 'I

MNote: If you set the Data Category as Cube, the default node is Aggregation, You can
change the default node to Star Join by selecting the checkboz,

With Star Join
a Data Category:” |SIEIE RN ~

™| Witk Star Jain

Mote: If vou set the Data Category as Dimension, the default node is Projection.
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We choose Cube:
Scenatio £+ =t Details
q Properties
= -
; J CV_SALES_2_ SOURCE Defaul: Client: Session Client -
@ Mlh i n
Join i : HO0.DEMG Difault Schema: oo
3 + _
Union Dn TR Cv_SALES 2 SOURCE
Pru-]...
iz Column
Agar...
Lincal |
0| Show: |al 'l BN % o« w | o By
"
Type | Mame | Lahel | Aggregitinnl ‘ariable | Label Column | Hidden

Add an Aggregation node as shown in the following diagram. Aggregation
nodes are used to have a control on how the aggregation is calculated. We
can add calculated columns with measures to the node (calculation would
be performed after aggregation).

SCenatio [+ =t

%)) | semantics
|

+ )
rion 17 Aggregation

@egatiun .ﬂ. M

+
1" Aggregation_1
[ ]

{ &
ST
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3. Rename the new aggregation node as SAP_ERP.

4. Right-click the new Aggregation Node, select Rename from the context
menu, and enter SAP_ERP. Then, click OK.

i}

. b
Add Objects
[rata Prewview

I@ Select Al
I@ Deselect Al

-t'_']i Auto-Layout

+
Du Aggre

Rename

Switch to Projection
¥ Remove

Export Diagram,.. Ckrl+0
|

5. Assign the EPM_MODEL.SNWD_SO table to the aggregation node.
From the catalog node, drag the EPM_MODEL.SNWD_SO table to the
aggregation node.

Scenario

4 =1t || Details

Ff  EPM_MODEL.SNWD_SO
:|semantics CLIEMT

| MODE_KEY

50_ID

* 5 aggregation CREATED_B¥
CREATED_AT
CHANGED_BY
CHANGED_AT
CREATED_BY_BF
CHAMGED_BY_EP
MOTE_GUID
BUYER_GUID
CURREMCY _CODE
GROSS_AMOUNT
11" SAP_ERP MET_AMOUNT
A _AMOUNT
LIFECYCLE_STATUS
BILLING_STATUS
DELIVERY_STATUS

/
SMyWD_S0 .
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6. Select the SAP_ERP aggregation node and add the following columns to

output: CLIENT, CURRENCY_CODE.

f¥ EPM_MODEL.SMWD_SO
CLIENT
MODE_KEY

50_ID
CREATED_BY
CREATED_AT
CHANGED_EY
CHANGED_AT
CREATED_BY_EP
CHANGED_EY_BP
HOTE_GUID
BUYER_GUID
CURRENCY_CODE
GROSS_AMOUNT

= & v ¥ $ cpow G =t

= = Columns
E CLIENT: SAd 500 C0End
B CURRENCY_CODE: st 50,00
= Calculated Columns
== Inpuk Parameters
[= = Filers
Expression

7. Select the SAP_ERP aggregation node,

right-click on the preceding

columns individually in the details panel, and select Add to Output

from the context menu.

Add the following columns as aggregated columns:

e}

GROSS_AMOUNT
NET_AMOUNT

o

Details Output
=|al~|=] 7% -
i "EPM_MODEL".SNWD_S0O = Columns
. -~ - = E CLIENT: Sivan s Si0end
CLIENT )
NODE_KEY
<0 ID_ fz GROSS_AMOUNT: S80S0 a8 085 AMGLNT
CREATED B E NET_AMOUNT: S04 SO As T AMGinT
CREATED_AT = Calculated Columns
CHANGED_B\" = Input Parameters
CHANGED_AT § & Fiters
CREATED_BY_EP Expression
CHANGED_BY EP
MNOTE_GUID f
BLIVER_GUILD Properties
CURRENCY_CODE = | I
LA R x ENEral

GROSS | N
NET_AM Add As Aggregated Calumn Propert: | value
Ta%_AMOL Add To Output Mame 5AF_ERF_Data
LIFECYCLE | ** apply Filker Label
BILLIMNG 5T, z — " Tvpe Agagreqgation
CELIVERY j  ""°oRAdateto semantics Inputs[1] "EPM_MODEL" SHWD 5. ..

Select All Tables

Select Al Jains

Deselect Al

Propetties

£ ——
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Right-click on the preceding columns individually in the details pane, Selecting
Add as Aggregated Column from the context menu. Aggregated columns are used
for measures. Now let's learn how to add data from a third-party/external source to
our calculation view in the following steps:

1. Add another aggregation node; create the new node based on the
DEMO. SALES table (the one that you used earlier), as shown in
the following screenshot:

@ :|Semantics CUST_ID
Jain | PROD_ID
@ QTY
Ui *) 37 aggregation QTY_UMIT
- AMT
Proj.. CURR
YEAR
@ MONTH
Aaar... DAY

— 11" SAP_ERP
=
SMMD_S0 .

a

—

= Du Aggregation_1
[===]
SALES

2. Rename this aggregation node as: 3rd_party. Right-click on the new
aggregation node, select Rename, enter 3rd_party, and click on OK.

3. Add the CURRENCY (CURR) column to the output. Select the 3rd_party
aggregation node and right-click on Add To Output.
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4. Add the AMOUNT (AMT) column as an aggregated column. Right-click on
Selecting Add as Aggregated Column.

Outpuk

= & w ¥ & oo 4+ =+

= = Columns
0 curm: sacescoms
S AMT: 54055 AmT
= Calculated Colurnns
= Input Parameters
= = Filtars
Expression

5. We do not have a net amount in 3rd_party. So in the 3rd_party aggregation
node, add a calculated column using the details shown in the following
screenshot:

=l = Columns
0 curm: saescoms
f2 AMT: 505 40T

Expression
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Create a Calculated Column

Calculated columns are used to derive some meaningful information in the Form of columns, From existing

IS[=] E3

columns.,
e
Mame:® [ ET_AMOUNT
Data Type: |DECIMAL x| Length: 20 Seae: [z
Expression |
; Expression Editor
| &2 validate Synkax
"AMT™ *0,5|
I’ e L L_J | -
Elements Dperators Functions
[++ =1t [+l
== Colurnns + - # Conversion Functions
C b | cumm: saes coms - ~ String Functions
= AMT: S0 05 AT * —+ Mathematical Funckions
= Calculated Columns - * Dake Functions
o5 Input Parameters ! —+ Misc Functions
OI'.IO
l: -
1| | 3
l\,jl QK I Cancel |
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6. Create a second calculated column just for the sole purpose of data
type conversion.

I'_!'__‘_!il:all:ulated Column

=] B3
Create a Calculated Column
Calculated columns are used to derive some meaningful information in the Form of calumns, from existing columns,
Mame:* | GRoss_srd_P
Data Type: |DECIMAL >| Length: [0 Gcale: |2
Expression |
; Expression Editor
| 2 walidate Svntax
IIAMTII d
=
- = -
Elements DOperators Functions
4+ =+ [+ =t
= Calumns + = —+ Canwersion Functions
E CURR.: 54055 O0R% = String Functions
i it —+ Mathematical Functions
= Calculated Columns - —+ Date Functions
------ (== Input Parameters ~ Misc Functions
“a
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7. Combine the two data sources using a Union node as shown in the
following screenshot:

Scenario

ST
)

Jain

Unicn

Ed|
Proj...
i
agar...

¢ e

telsemantics

+ b
ﬂ‘q- Aggregation

4 =
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8. Connect the SAP_ERP and 3rd_party aggregation nodes to the Union node.
We can use the mouse to drag and drop or just right-click and Add to Target.

Scenario =4 =1t || Details
= Source
L) 'TJSemantics
Jain |
u ) :
Union (1" Aggregation 12 NET_AMCUNT
Eq E|--1jn 3rd_party
Proj,, | 2l CURR
o | A A A AMT
agar... | e e el MET_AMOUNT
= e GROSS_3rd_p
t‘j.' Union_1
17 sap_ERP
1" 3rd_party "
S
,./’, "‘"x.____‘ 1
- T
i T
~'{1" sAP_ERP = i
— Du 3rd_party i
ShivyDr_SC ==
SALES

9.

In the details of the union node, drag all the columns of the SAP_ERP source
from Source to Target.

10. From 3rd_party Source, drag the following columns to Target individually,
as shown in the following screenshot:
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Source l—:>. =l= L 2 = e— + % _l = &
B Dn SAP_ERF — CLIEMT
LnE CLIENT - % CUURREMCY_CODE

CURREMNCY_CODE — — T GROSS_AMOUNT
GROSS_AMOLINT 1 NET_AMOUNT
HET_AMOUNT 7

E‘--Du ard_parky
CURR.
AMT
MET_AMOUNT -

Map To Target

Create a mapping between source and target
elements

Source Model: |3rdjarty

Source Column: IGROSS rd P

Target Column: (I

Ll Ll

~

The third-party data does not contain CLIENT, which is 800 for the SAP data.

You need to hard code the client with the value 800 for the third-party data.

11. To manage a column mapping, right-click the target column. Select Manage
Mappings from the context menu, as shown in the following screenshot:

Details

Source

=117 sAP_ERP

l—:>.+_ Target_+§,5.v|zAv!

CLIEMT
CURREMCY _CODE
GROS5_AMOUMT
MET _AMOUNT

Ié!-ﬂ" ard_party

Manage Mappings
c Remove Mapping
G Remove All Mappings
M

Rerove Targek Column
Rermaove all Target Columns
Propagate ko Sermantics

CURR
AMT

MET _AMOUNT
GROS5_3rd_P
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12. Enter Constant Value as 800 for Source Model as 3rd_party. Click on OK.

r_r;g;ManagE Mappings

Manage mappings for CLIENT

Map the target ko either a source column or constant value,

Source Model | Source Column | Conskant Yalue | i Mull
Jrd_parky g00|
SAP_ERP CLIEMT ]

4 |+
Data Type: I j Length: I Scale; I

—
l\‘? ') Ik I Cancel |

13. In this scenario, connect the union node to the uppermost aggregation node
as shown in the following screenshot:

SCEMArio X+ It
q =3
L==... <42
(VR 'TJSemantics
Jain I
@
e .
Uniion =37 aggregation
En| 8 Lnion_1
Praj... .
i .
Agar... .
= 8 ufion ]
[ saP_ERP
o
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14. In the uppermost aggregation node, add CLIENT and CURRENCY_CODE

to output (nonaggregated columns).

Details

CLIENT CLIENT

CURRENCY_CODE CURRENCY _CODE
GROSS_AMOUNT  GROSS AMOLMT
MET _AMOLNT MET_AMOLINT

Output

i A w ¥ 7 [+ =it

=l L= Calumns
B cLIeNT: cnion 7o
| CURRENCY_CODE: Ciion |
= Caleulaked Colurmns
= Restricted Calumns
=" Input Parameters

15. Add GROSS_AMOUNT and NET_AMOUNT as aggregated columns.

CLIENT CLIENT
CURRENCY _CODE CURREMCY_CODE
GROSS_AMOUNT GROSS _AMOUNT
MET_AMOUNT BICT b InIT

2 Add To Qukput

Propagate to Semantics

= = Calumns

=+ Calculated Columns

B cLIENT: crion_i.cemnr
f CuURRENCY_CODE: iinion
GROSS_AMOUNT: Lo

= Restricted Columns

Input Parameters

L=

16. Save and Activate.

17. Perform a data preview of your model and go to the Raw Data tab.

11 Analysis m Distinct values | T Raw Data

1 rows retrieved - 47 ms
CLIENT | CURRENCY CODE | GROSS_AMOLNT | RET_AMOUNT |
800 ELR 509,932, 065, 25 504,832,837, 18
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Analytical privileges
Analytical privileges are used to provide fine-grained control of what data a

particular user can see for analytic use. They provide the ability to control access
to SAP HANA data models.

You can implement row-level security with analytic privileges. You can also
restrict access to selected attribute values in a given data container, such as field
from attribute view, field from the attribute view used in an analytic view private
dimension of the analytic view, attribute field in calculation view, combinations of
the above and much more.

To create analytical privileges, perform the following:

1. Inthe System view, got to the Content node, right-click on the package,
and choose New | Analytical Privilege.

"-._' Cakalog

== Conkent
-8 Mew d £ Package. ..
= Find Chl4F Attribute View, .,
[:]- #'| Refresh FS #  Analytic view, ..

2| Calculation Yiew...

[=] Auto Documentation

ia Analvtic Privilege...

&

1 & Activate | % Procedure...
@ Redeploy # Decision Table
Edit

2. Fill in details such as Name and Label:

Create an Analytic Privilege

Enter the required details.

Mame:* | AP_CREATE_AP
Label: | AP_CREATE_AP
Package:* I DEMO Brotise, ..

% Create new

i,

" Copy from I Browse, .,
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3. Then, we will have to select one of the information models that we want

Select Information Models

== Conkent

to use for our analytical privileges. I will use the calculation view that we
just created:

= E DEMO

= Conkent

B Abtribute Yiews (7,

Once you are done with the preceding selection, you will get the
following screen:

General Privilege validity
Describes general information abaut the Analytic Priviege Defines the Privilege Valdity
Mame: IAP_CREATE_AP ™ Applicable ko all information models Add...
Operator | 1nclusion | From | 1o
Label: [ap cREATE AP H Remove
Reference Models Associated Attributes Restrictions
Restrictions apply to all the models shown in the lit below. Select attributes to assign analytic privisges.
= Content add.. Add...
13l CW_SALES _2_SOURCE {DEMOY Miodel Mame | Attributes | Deseription | count |
Remove Remoye
Assign Restrictions
Restrictions for the selected attribute
Pt
Type | Operatar | walue
Remove

4. Under Associated Attributes Restriction, click Add | In the Select Object
window, select CLIENT and click OK

[#:Select Object

Select attributes to define fiters

2| Cv_salES_2_SOURCE
CLIENT

CURREMNCY_CODE

5. Go to Assign Restrictions, click Add.
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6. Choose Type as Fixed and Operator as Equal. In the Value column, click and
then select CLIENT as 800 as shown in the following screenshot:

Associated Attributes Restrictions
Select attributes to assign analytic privileges,

Add. ..
Model Name | Attributes | Descripkion | Zounk |
iy salEs 2 SOURCE (DEMO) CLIEMT 1 REmTHE |
Assign Restrictions
Assign the restrictions Far CLIEMT
Add

Type | Qperatar | Value |
Fixed Equal B00 e |

7. Save and activate the analytic privilege.

8. To test this, we need to assign it first to a user and remove all their other
analytical privileges.

Authentication

O samL O s4P Logan Ticket
Password*: e| Confirm®: |
[ kerberos O «s09 [ s Assertion Ticket
External ID%: |
Walid Fram: |Jun 3, 2014 §:20:02 PM GMT+02:00 B walid Uil it:]

Session Client: GI 800

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

Analytic Privilege | Grantor |
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9. Then assign only the privilege that we just created for them.

£2 Select Analytic Privileges

Enter search string ko find an analytic privilege. -

=] B3

Imm

Makching items:

T _Svs_BI_CP_ALL

S DEMOJAP_CREATE AP

| 2 DEMOJAP_CREATE_AP

|/§H'I
Wi

oK I Zancel |

10. Now we should do a data preview with this user, and we should only see

client 800 data.

We are not discussing the entire security concept of SAP HANA, as it is beyond
the scope of this book and the target audience would be very much different.

This brings us to the end of SAP HANA artifacts creation. Hope you have learned
how-to perform the steps nicely. My general suggestion would be to think of some
small scenarios and re-create the whole thing on your own.
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Self-study questions

1. Create an analytic privilege using a procedure as an attribute filter.
2. Create a scripted calculation view.

3. What are counters?
4

If you do not include measures in the calculation view, will it work?
How will it behave?

Summary

In this chapter, we progressed towards more complex concepts of information
modeling. We learned how to create restricted measures and restricted columns.
We went further in to the concepts of filters, variables and input parameters and
created our own variables. Once the basic building blocks for calculation view were
ready, we learned how to create the calculation view graphically. We also learned
about analytical privileges and used them to restrict access to the calculation view
that we created.

In the next chapter, we will learn about hierarchies and text search in SAP HANA;
how to create and use them in our data models for real-time analytics. We will
learn how to make use of hierarchies in business intelligence reporting to display
characteristics across aggregated nodes. We will explore the benefits of text search
in data mining and extracting useful information out of huge amounts of data.
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and Hierarchies In
SAP HANA

Until the previous chapter, we were working on the information model, learning how
to create the model, and its prerequisites. We completed the concept with a calculation
view and analytical privilege creation. This chapter covers Full Text Search and
hierarchies in SAP HANA, and how to create and use them in our data models.

After completing this chapter, you should be able to:

¢ Create and use Full Text Search

* Create hierarchies —level and parent-child hierarchies

Creating and using Full Text Search

Before we proceed with the creation and use of Full Text Search, let's quickly go
through the basic terms associated with it. They are as follows:

* Text Analysis: This is the process of analyzing unstructured text, extracting
relevant information, and then transforming this information into structure
information that can be leveraged in different ways. The scripts provide
additional possibilities to analyze strings or large text columns by providing
analysis rules for many industries in many languages for SAP HANA.

* Full Text Search: This capability of HANA helps to speed up search
capabilities within large amounts of text data significantly. The primary
function of Full Text Search is to optimize linguistic searches.
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Fuzzy Search: This functionality enables us to find strings that match a pattern
approximately (rather than exactly). It's a fault-tolerant search, meaning that

a query returns records even if the search term contains additional or missing
characters, or even spelling mistakes. It is an alternative to a non-fault tolerant
SQL statement.

The score() function: When using contains () in the where clause of a
select statement, the score () function can be used to retrieve the score.
This is a numeric value between 0.0 and 1. 0. The score defines the similarity
between the user input and the records returned by the search. A score of

0.0 means that there is no similarity. The higher the score, the more similar
arecord is to the search input.

Some of the applied applications of fuzzy search could be:

Fault-tolerant check for duplicate records. Its helps to prevent duplication
entry in Systems by searching similar entries.

Fault-tolerant search in text columns — for example, search documents on
diode and find all documents that contain the term "triode".

Fault-tolerant search in structure database content search for rhyming words,
for example coffee Krispy biscuit and find toffee crisp biscuits (the standard
example given by SAP).

Let's see the use cases for text search:

Combining structured and unstructured data

o

Medicine and healthcare

o

Patents

o

Brand monitoring and the buying patterns of consumers

Real-time analytics on a large volume of data

o

Data from social media

o

Finance data
(o)

Sales optimization

Monitoring and production planning
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The results of text analysis are stored in a table and therefore, can be leveraged in all
the HANA- supported scenarios:

* Standard Analytics: Create analytical views and calculation views on top.
For example, companies mentioned in news articles over time.

* Data mining, predictive: Facilitate use of R language, Predictive Analysis
Library (PAL) functions for cases like clustering, time series analysis and
so on.

* Search-based applications: Create a search model and build a search Ul
with the HANA Info Access (InA) toolkit for HTMLS5. Text analysis results
can be used to navigate and filter search results. For example, People finder,
and a search UI Ul for internal documents.

The capabilities of HANA Full Text Search and text analysis are as follows:

* Native full text search

* Database text analysis

* The graphical modeling of search models
* Info Access toolkit for HTML5 Uls.

The benefits of full text search:

e Extract unstructured content with no additional cost

e Combine structured and unstructured information for unified information
access

* Less data duplication and transfer
* Harness the benefit of InA (Info Access toolkit ) for an HTML5 application

The following are the supported data types by fuzzy search:

e Short text

e Text

* VARCHAR

¢ NVARCHAR
¢ Date

e Data with full text index.
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Enabling the search option

Before we can use the search option in any attribute or analytical view, we will need

to enable this functionality in the SAP HANA Studio Preferences as shown in the
following screenshot:

r__r;!gpreferences M= E3

|tvpe filter text Search Options = L 4

- General =

Display Search Properties
" Disable Search Attributes
% Enahle Search Attributes

[#]- JavaScript
-- Maodel Validation
ez
ug-in Developrment
[ Fun/Debug
- SAP HANA
[+ Admiristr ation
[#- Application Development
- Communication Log
[+ DOL Source File Editor
- Global Settings
- Lifecycle Management
- Modeler
- fitkach Delivery Uik ko Trans
- Conkent: Presentation
- Data From Local File
- Data Preview
- Default Model Parameters
[#-Logs
- Performance Analysis
- Quick Launch
- SAP Landscape Transformatic
h Options =
slidation Fules
- Wiew & Figld Mame Preferance
- Wiew Editor
- Plantiz
- Repositary

- Runkime d Restare Default | appl |
A | ; estore Defaults pphy
li?) [o]'4 I Cancel |

Ed}

52}

nie!
-1

-
R=i)

)
Ed}

We are well prepared to move ahead with the creation and use of Full Text search.
Let's do this step by step as follows:

1. Create the table that we will use to perform the Full Text Search statements:
Create Schema <DEMO>; // I am creating ,
present from our previous exercises
SET SCHEMA DEMO; // Set the schema name

Create a Column Table including FUZZY SEARCH indexed columns.
DROP TABLE DEMO.searchtbl FUZZY;

it would be already
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CREATE COLUMN TABLE DEMO.SearChtbl_FUZZY (
CUST_NAME TEXT FUZZY SEARCH INDEX ON,
CUST_COUNTY TEXT FUZZY SEARCH INDEX ON,
CUST_DEPT TEXT FUZZY SEARCH INDEX ON,

)i

2. Prepare the fuzzy search logic (SQL logic):

Search for customers in the countries that contain the 'MAIN' word:

SELECT score() AS score, *
FROM searchtbl FUZZY
WHERE CONTAINS(CuSt_County, 'MAIN') ;

Search for customers in the countries that contain the 'MAIN' word but with
Fuzzy parameter 0.4)

SELECT score() AS score, *
FROM searchtbl FUZZY
WHERE CONTAINS(CuSt_County, 'West', FUZZY(0.3));

Perform a fuzzy search for a customer working in a department that includes
the department word :

SELECT highlighted(cust dept), score() AS score, *
FROM searchtbl FUZZY
WHERE CONTAINS (cust dept, 'Department', FUZZY(0.5));

Fuzzy search for all the columns by looking for the customer word:

SELECT score() AS score, *
FROM searchtbl FUZZY
WHERE CONTAINS (*, 'Customer',6 FUZZY(0.5));

Creating hierarchies

Hierarchies are created to maintain data in a structured format, such as maintaining
customer or employee data based on their roles and splitting the data based on
geographies. Hierarchical data is very useful for organizational purposes during
decision making.

Two types of hierarchies can be created in SAP HANA:

* The level hierarchy
* Parent-child hierarchy
The hierarchies are initially created in the attribute view and later can be combined

in the analytic view or calculation view for consumption in a report as per business
requirements. Let's create both types of hierarchies in attribute views.
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Creating a level hierarchy

Each level represents a position in the hierarchy. For example, a time dimension
might have a hierarchy that represents data at the month, quarter, and year levels.
Each level above the base level contains aggregate values for the levels below it.

The following are the steps to create level hierarchy:

1. Create a new attribute view (for your own practice, I would suggest you to
create a new one). You can also use an existing one. Use the sxwp_pD EPM
sample tables.

FEi:New Information Yiew

Create an Information View

Select the required view type and enter the details

Mame:* I AT_LEVEL_HIERARCHY_DEMO

Lahel: Product lewvel Hierarchy ;I
[~

Package:* I Browse, .. |

View Type: I.ﬁ.ttribute Wigw j

2. In output view, mark the following as output:

El = Columns
£ PRODUCT _ID: S\WE A2 ARODUCT T
TYPE_CODE: 540 A0, THAE S
CATEGORY: S04 A0 CA TEGOR H
|-+ Calculated Columns

3. In the semantic node of the view, create a new hierarchy as shown in the
following screenshot and fill in the details:

[136]

www.it-ebooks.info


http://www.it-ebooks.info/

Chapter 6

'_T Hierarchy =] B2

Create new Hierarchy

Create a new hierarchy and define its properties

Marne:* HIE_LEWEL_HIER.

Demo level hierarchy

Label:

Hierarchy Twpe: ) |Level Hierarchy

Mode | advanced I

K R )

Mode Skyle:* ILE'-.-'EI Mame j
Element | ] Add

Calumns Remove |
. [Moye |
CATEGORY: SA042 A0, [Mawe Do |

Zalculaked Columns

4. Save and activate the view.
5. Now the hierarchy is ready to be used in an analytical view.

Add a client and node key again as output to your attribute view that you
just created, that is AT LEVEL HIERARCY DEMO, as we will use these two

fields in our hierarchy
'_T New Information Yiew !IEI E

Create an Information Yiew

Select the required wiew type and enter the details

Marme:* &M_HIER,_DEMO

Label: &M_HIER_DEMO For lewel hieracrhy in Gales order ;I

E

6. Create an analytical view. It should look like the following screenshot.
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Add the attribute view created in the preceding step and the sNwp_so_1 table
to the data foundation:

Searanice A5 PRODUCT _ID PRODUCT_ID Data Foundation
I ;:';'éé]?‘?f ;:';EE;';T SO_ITEM_POS  50_ITEM_POS
= T Logical Join CURRENCY_CODE CURRENCY CODE
CLIENT CLIENT
. NDDE_KEY NDDE_KEY (EIENT SEEN]
AT_LEVEL_HERAR... = = PRODUCT_GUID  PRODUCT_GLID

GROSS5_AMOUNT GROSS_AMOUNT
NET_AMOUNT NET_AMOUNT

|

- Data Foundation
swp_so

7. Join client to client and product guide to node key:
1. Save and activate.

2. Goto MS Excel | All Programs | Microsoft Office | Microsoft
Excel 2010 then go to Data tab | From Other Sources | From Data
Connection Wizard.

| =
Home Insert Page Layout Formulas Review “Wiew Live
— > b By ﬂ 5] Connections 41 'EI 1?
= F4 FAr
A —“ —J —l—; —lj = ' Properties
From  From From fFrom Other Existing Refresh o il sort Filter
Access  Web  Text B Sources = [l Connections all~ =2 Edit Links
et Ext 51 From SQL Server ROt & Filt]
Al =A Create a connection to a 5GL Server table, Import data
- inta Excel as a Table ar PivotTable repart.
s B b’l From Analysis Services H
1 |_J Create a connection to a SQL Server &nalysis Services cube,
— Irnport data into Excel as a Table or PivotTable report.
2 by From XML Data Import
3 ﬁ COpen or map a AML file into Excel,
4
&y From Data Connection Wizard
3 j Import data for an unlisted format by using the Data
5 Connection YWizard and OLEDE.
7 _\] From Microsoft Query
= 3 Import data for an unlisted format by using the Microsoft
a = Cueny Wizard and ODEC,

3. You will get a new popup for Data Connection Wizard | Other/
Advanced | SAP HANA MDX Provider:
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Data Connection Wizard

Welcome to the Data Connection Wizard

This wizard will help vou connect to a remote data source.

What kind of data source do you want to connect: Eo?

Microsaft SQL Server
Microsaft SQL Server Analysis Services
CDBC DSN

=l

ata Access - OLE DB Provider for Oracle
ed

]

Cancel |

= Back I Mext = I

Fimish

aData Link Properties [ |
Pravider | Connectionl Advancedl All I

Select the data you want to connect ta:

OLE DB Provider(s]
Microsoft OLE DB Provider for Indexing Service
Microsaft OLE DB Provider for ODBC Drivers
Microsaft OLE DB Pravider for Oracle

Microsoft OLE DB Pravider for SOL Server
Microsoft OLE DB Simple Provider
f5Datashape

OLE DB Provider for Microsoft Directory Services
5AP Busines: Objects Closed Integrator Baze
SAP Bw OLE DB Provider
5AP Closed XML ADD Provider

SOL Server Mative Client 10.0
Sybasze OLEDE Provider

| |

"l

Mewxt >

Ok | Cancel | Help |

4. You will be asked to provide the connection details, fill in the details,
and test the connection (these are the same details that you used
while adding the system to SAP HANA Studio).

" Pravider Connection |.&dvanced| Al

Specify the Following ko connect:

&4 Data Link Properties E3

Host I |

—

Instance number

Dakabase Mode

¥ Single Database

= Multi Database
! ser, Dababase

lame I

) Systerm Database

Test Connection E3 I

Tesk connection succeeded.

User

Password I

Language

w1,5.21.24 (32-bit)

Test Connection |

o ]

Cancel |

Help
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5. Data Connection Wizard will now ask you to choose the analytical
view (choose the one that you just created in the preceding step):

Data Connection Wizard

Data Connection Wizard

Select Database and Table

Select the Database and Table/Cube which contains the data you want. Save Data Connection File and Finish

Enker a name and description For your new Data Connection file, and press Finish to
T ST DD S O T save,
_S¥S_BIC AN_HIER_DEMO for level hierarc

File Mame:
| AN_HIER_DEMO,odc Browse...
Import Data K E -
=
Select how you want to view this data in your workbook. PR
jj = Table lAM_HIER_DEMO Fot level hierarchy in sales arder |
able
4] 1% PivotTable Report
il " PivotChart and PivotTable Report
- C Only Create Connection Friendly Name:
‘Where do you want ko put the data? [ a1_HIER,_CEMO
(% Existing worksheet: S
X = I
bﬂ [~ Always attempt to use this file to refresh data
" Mew worksheet Excel Services: | Authentication Settings. .. |
P ties | oK | Cancel | Cancel | < Back ezt = |I Finish

6. The preceding steps will take you to an excel sheet and you will see
data as per the choices that you chose in the Pivot table field list:

| PivotTable Field List
| A | B |
Row Labels * | GROSS_AMOUNT Choose fields to add to repart:
|=pR l 509881178.4 O 3 values
#Flat screens 391464303.6 [+] GRDSS_AMOUNT
HGraphic cards 885420 CIMET _AMOUNT
HHandhelds B1734510.4
#Hardware 59334 B [§ curRENcY_coDE
“High Tech 1373.6 [JCURREMCY _CODE
#Ink jet printers 635726 = j Products Level Hierarchy
#Hnput device 64640 [v] Products Level Hierarchy
Hieyboards 336664
Hlaser printers 6225386 = j 30_1TEM_PCS
[J5Q_ITEM_POS
+hlice 1074584, 4
Hhulti function printers 45622
#pnotebooks 3022008.8
HOthers 15236592.8
HPC 2982136
HScanner 1610265.6 Drag fields between areas below:
#5canner and Printer 2422384 L ezl Al =
+S5oftware 16023232.8
HS5peakers 14482.8
HiWorkstation ensemble 12230072.8
Grand Total 509881178.4
] Row Labels =

[140]

www.it-ebooks.info


http://www.it-ebooks.info/

Chapter 6

Creating a parent-child hierarchy

The parent-child hierarchy is a simple, two-level hierarchy where the child element has
an attribute containing the parent element. These two columns define the hierarchical
relationships among the members of the dimension. The first column, called the
member key column, identifies each dimension member. The other column, called the
parent column, identifies the parent of each dimension member. The parent attribute
determines the name of each level in the parent-child hierarchy and determines
whether the data for parent members should be displayed.

Let's create a parent-child hierarchy using the following steps:

1. Create an attribute view.

r;q:New Information Yiew

Create an Information View

Select the required view tvpe and enter the details

Mame:* I AT_PAREMT_CHILD _HIERARCHY _DEMO

Label: AT_PARENT_CHILD_HIERARCHY_DEMO For cost center]

I L]

2. Create a table that has the parent-child information:

The following is the sample code and the insert statement:

CREATE COLUMN TABLE "DEMO"."CCTR_HIE" (
"CC_CHILD" NVARCHAR(4),
"CC_PARENT" NVARCHAR(4)) ;

insert into "DEMO"."CCTR_HIE" values('' ")

insert into "DEMO". "CCTR_HIE" values('Cl1l','cl');
insert into "DEMO". "CCTR_HIE" values('Cl2','cl');
insert into "DEMO"."CCTR HIE" values('Cl13',6'cl');
insert into "DEMO". "CCTR_HIE" values

(
( )
( )
( )
('Cc14','c2');
insert into "DEMO".'"CCTR_HIE" values('C21',6 'c2')
( )
( )
(
(
(

insert into "DEMO". "CCTR_HIE" values('C22','c2');
insert into "DEMO"."CCTR HIE" values('C31',6 'c3');
insert into "DEMO"."CCTR_HIE" values('Cl','c');
insert into "DEMO"."CCTR_HIE" values('C2','c');
insert into "DEMO"."CCTR _HIE" values('C3','c');

[141]

www.it-ebooks.info


http://www.it-ebooks.info/

Understanding Text Search and Hierarchies in SAP HANA

3. We will put the preceding table into our data foundation of the attribute
view as follows:

T — 3] DEMO.CCTR_HIE -
— CC_CHILD
| CC_PARENT
—' (1) pata Foundation
Hloctr_HE
L
4. Make cc_cHILD the key attribute.
Type Marne | Label | Label Column | Hidden
I =| oo cHILD C_CHILD
- Attribute F

Create new Hierarchy

Create a new hierarchy and define its properties

Mame:* | HIE_PARENT_CHILD_DEMO

HIE_PAREMNT _CHILD _DEMO For cosk canter
Label:

=l 2

Higrarchy Type:* IParent-ChiId Higrarchy

Mode | Advanced I

Child Parent Stepparent Root Node Add

CC_CHILD CC_PARENT

Save and activate the hierarchy.

Create a new analytical view and add the HIE_PARENT_ CHILD_ DEMO view
and the cCTR_coST table in data foundation.

8. Join CCTR to CCTR_CILD with many is to one relationship. Make sure that in
the semantic node, COST is set as a measure.
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9. Save and Activate the analytical view.

10. Preview the data.

As per business needs, we can use one of the two hierarchies along with attribute
view or analytical view.

Self-study questions
1. Istextsearch in SAP HANA different from TREX (SAP NetWeaver search
and classification)?

While creating hierarchy, what does the Aggregate All Nodes option mean?

How can you generate a sales report for a region in a particular currency
when you have the sales data in a database table in a different currency?

Summary

In this chapter, we took a deep dive into Full Text Search, fuzzy logic, and
hierarchies concepts. We learned how to create and use text search and fuzzy logic.
The parent-child and level hierarchies were discussed in detail with a hands-on
approach for both.

In the next chapter, we will learn how to work with additional capabilities of SAP
HANA such as decision tables and currency conversion. Also, we will learn how our
SAP HANA artifacts can be transported across the landscape.
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Using Decision Tables and
Transporting SAP HANA
Content

In this chapter, we will learn how to work with additional capabilities of SAP
HANA, such as decision tables and currency conversion. We will also learn how
our SAP HANA artifacts can be transported across the landscape.

After completing this chapter, you should be able to:

e Create and use a decision table
* Create currency conversion logic

* Transport SAP HANA content across the landscape
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What is a decision table?

It is a table representing a complete set of conditional expressions where expressions
are mutually exclusive in a predefined area. An example of a decision table is shown
in the following figure:

Conditions/ Rules
Course of Action
1 2 3 4 5 6
Condition
Studs Employee type S S S S S S
Hours worked <40 | <40 | <40 | <40 | >40 | >40
Pay bases salary
Action Calculate housing usage X X X
Studs
Calculate overtime X
Produce
Absence Report X
Decision table

Why use decision tables?

Decision tables in general have the following capabilities:

* Powerful visualization

* Compact and structured presentation

* EHasier error prevention

* Avoidance of incompleteness and inconsistency

* Modular knowledge organization

* Ability to group related rules into a single table

* Ability to combine the tables to achieve a decision

The same usage can be extended to SAP HANA as well:

* We can use it to implement business rules
* It can help bring business agility

[146]

www.it-ebooks.info


http://www.it-ebooks.info/

Chapter 7

* To to create decision tables in sap HANA
* Calculation view with decision table

A Decision table is a way of implementing business rules in SAP HANA. Having
captured the operational decisions, they can be turned into code using the decision
tables. Business rules are written on either master data (such as customers, vendor,
products) or on transactional data (who bought what and when), and many times
on both.

An example of an area where we can use decision tables is customer call centers,
when a customer asks for the best plan as per his consumption pattern. Similarly,
in the field of banking or health care, we can use decision tables. There are many
more areas where decision tables can be used.

SAP HANA has a feature that allows the representation of the business rule included
directly into SAP HANA STUDIO. The graphical editor for decision tables creation
presents a data foundation node and a decision table node. Tables and information
models can be included in the data foundation node while business rules are defined
in the decision table node.

In the data foundation, we can include all three views (attribute, analytical, and
calculation), the database tables, and the table types.

Vocabulary can include attributes (also calculated attribute) and the parameters.
These parameters and attributes are then used to define the business rules, which

are checked as condition and relevant Action associated with it are performed.

Action could be, only simulation or direct update. So a good vocabulary is the most
important part of our decision tree, as it forms the building block of the decision table.

i & v ¥

[=] =] DEMO DECISSION_TABLE

= Attributes
=+ Calculated attributes
=F Parameters
H
& QUANTITY :54i 55 20U
@& MODEL .28 000 T 2 e,

& MANIFACTURER 270000 T 5 MAALISAC TURER
3 actions |

© DISCOUNT 540/ 55 0. 00SCO0UT
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Activation of the decision table generates an SQLscript procedure as a runtime
artifact. You can find the generated procedure in the catalog | _SYS_BIC schema |
Procedure folder. It will be <package-name>/<decisiontable-names.

It can be called like any other SQLscript procedure. We just need to make sure that
all the conditions that correspond to the parameters of the vocabulary are passed as
input parameters to the procedure call. For example:

= s0L

call " 3¥3 BIC"."DEMO/DEMO DECIZZION TABLE™('1004', 'X¥YZ', 'z0'j:

We will follow the following steps to create and consume a decision table:

Create decision table | Edit it Data Foundation | Set the Business Rules | Consume
the table.

Let's create a decision table with the same steps as discussed earlier.

Ours Scenario - Create business rule based on manufacturer, quantity and model.
Depending on these factors we will give discounts. We will create the decision table
for the same, so that the process is automated.

1. Create the decision table in SAP HANA Studio.

£ Package. .. [:New Decision Table O] <]
., Find ChrltF Attribute Yiew.., Decision Table
| Refresh F5 t Analytic Wiew. .. This wizard creates a new Decision Table in the selected package
'] Caloulation view, ..
[=] Auto Documentation o) Analytic Privilege. .. MName:* |DE|'-10_DECISION_TABLE
) famte ¢ Procedure... Description [ pEMO_DECISION_TABLE]
© Redeploy (¥ Creats hew
Edit I |
¥ Delete Delete
Package: | DEMO
Remove Filter 3
—+, . .
S Filker Objects. ..
Paste CErlH
Refactar 3
© x|
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2. Select the table for Data foundation. I have chosen SALES_D and
PRODUCT_D (tables available on Packt Publishing website).

# Decision Table

— ([ pata Foundation
=
SALES D
=
PRODUCT_D

i

DEMO.SALES_D -
< PRODUCT_ID
= ID
QUANTITY
= DATE
DISCOUNT

J”EI’

DEMO.PRODUCT_D
= PRODUCT_ID
MANUFACTURER
= NAME
= PRICE
MODEL

3. Add attributes as shown in the following screenshot:

QUANTITY and DISCOUNT from SALES_D table and MANUFACTURER
and MODEL from PRODUCT_D. Join PRODUCT_ID to PRODUCT_ID,

as a reference join.

A A v ¥

7 DEMDSALES D = Tl ~ ERE DI?MD_DECISSIDN_TABLE
“PRODUCT_ID = PRODUCT_ID = VDEbUIW
1D MANUFACTURER d
= MaME + Caloulaked Attributes
ALY Add as Attribute .
- DATE = PRIC c t- o = Parameters
Select Al Tables
Select all Joins i
Deselect Al
B Properties
i |
4. Add the attributes as Conditions and Actions as shown next:

Here I am making MANUFACTURER, QUANTITY, and MODEL as the
condition, as the discount would be based on all these three factors.

Dutpuk

& & w ¥

=

DISCOUNT 5408 OO C00T
# MANUFACILRER 227

€ add As Actions
Remove

QUANTI
= Calculated Aty

L= Parameters

Conditions

@ QUANTITY 54055 0L OUanTTy
& MODEL ;427 Q0L T 0. MO0

rn
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5. Now let's go to the decision table node and set the condition and

relevant action:

Scenario [+ =it || Details
QUANTITY QDEL MANUFACTURER. DISCOUNT
erault Yalue efault Value Iliefault Yalue |3
cl (I pata Foundation
=
SALES_D l
- TPRODUCT_D I

6. We need to click individually on each marked tab and we get the following

pop up to fill the values:

C

T st s inEn. SraCOUNT
t1:Add Condition Yalues —
Default + 5 [ value Help for Column : QUANTITY [x] [H:Add Condition Yalues E
Add Mew Condition Yalues
\QUANTITY tReburn Type ||| Find #dd New Condition Yalues in Selected Condition;
"QUANTITY" (Return Type - NVARCHAR')
1
H »5
3 -
2 <=5
M >10
& 56
& these are the values E> i
? which is in your tables
Fress 'Space’ key to edit tF
pace ke Press ‘Space’ key to edit the selested cel
Value: |

Similarly, for the MODEL column:

r!'_'_!i'h'alue Help for Colunn : MODEL

QUANTITY MODEL

Default Yalue Default Yalue | Find |
- e |
<=5 Default Yalue  [+v1
=10 Default Yalue gl
=6 Default Value |5

TR

Value: | X1
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And now our decision table looks like this following image:

QUANTITY MODEL MAMNUFACTURER. DISCOUNT
Default Yalue w1 RYZ 10
=5 25 AEC -]
<=5 TR AEC 11
=10 ¥1 £ 13
) Z1 AL 15

Please make sure that we have given GRANT SELECT rights to _sys_REPO schema
GRANT SELECT ON SCHEMA DEMO TO _SYS REPO WITH GRANT OPTION.

Save and Activate. Now you can test it by making a call to the generated procedure.
To mark the difference, first look at the tables PRODUCT_D and SALES_D and
record the discount field. Now make a call to the decision table and again note the
discount field. You will see the difference.

BEm S0L

call " 3Y¥3 BIC"."DEMO/DEMO DECISSION TABLE™('1004','XY¥Z','20'):

While designing the decision table, it is of utmost important to know the scenario
and purpose for the business rules. In general, compared to the use of parameters,
business rules modeled on decision tables —based on tuples —can update millions
of records efficiently in real time, and the impact can be directly accessed by the
applications where decisions have to be made in a changing market.

Transport management in SAP HANA

Nobody wants to redevelop the same stuff in the same landscape (many times
not even in other landscapes), irrespective of the products. The same applies for
SAP HANA as well. Effective management of the content changes across a SAP
HANA-based system landscape requires a transport management system.
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SAP offers three specific transport techniques for different approaches to SAP HANA
content development. SAP HANA provides the following transport management
options to choose from, depending on the scenario and the use case:

Use case Transport management
Native SAP HANA content SAP HANA application lifecycle
management:

* Stand-alone transport
management of SAP HANA

* No ABAP footprint required

* Lightweight and easy to use

Native SAP HANA content or part of some Enhanced CTS+:
solution (BI, Mobile)

* Transports like any other Non-
ABAP content

¢ Integrates in exiting transport
landscape

* Can be integrated with ChaRM
and QGM

SAP HANA content exclusively for ABAP HANA transport container

(ABAP for SAP HANA) ¢ Transports like standard ABAP
transports

* Integrates in exiting transport
landscape

* Can be integrated with ChaRM
and QGM

In the SAP HANA environment, we can transport the following objects:

i Package...
Attribute View. ..
#  Anabybic View, .,
o Caloulation View. ..
- Analytic Privilege. ..
£ Procedure...
Decision Tabie. ..
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One thing that we should keep in mind is the difference between the design time
and the runtime objects. The Content folder in the system view is used to manage
the various design time objects, while the Catalog folder contains the deployment/
activation of the design time object as runtime object.

SAP HANA too has a typical basic landscape consisting of the DEV | QAS | PROD
systems.

SAP HANA Transport Container (HTC) - A lot of new SAP HANA related
optimization has been delivered with SAP Netweaver 740 platform for ABAP
development (application ). SAP HANA Transport container is one of these. We can
leverage SAP HANA transport containers (HTC) for ABAP for SAP HANA content.

DEV QAS PROD
Non-APAP Non-APAP Non-APAP

Content Content Content
&A Export J Import J Import

Application
Landscape

> >
8 <) g
<< o o
v :
£ E HANA HANA HANA
38 objects to :: >| objects to :: >| objects to
§5S be transport be transport be transport
= o © © © © © ©

SAP HANA transport landscape

Typical landscape for SAP HANA transport SAP HANA Transport Container (HTC) - Landscape.

Let's have a look at the widely used transport mechanisms - SAP HALM and the
Export/Import tool one by one.

SAP HANA application lifecycle manager

SAP HANA application lifecycle manager is a stand-alone tool that can be utilized to
transport the content from the source system to the target system. Let's see how we
can move the SAP HANA content using SAP HALM.

Prerequisite: We assume that the systems and the transport route in
% CTS is configured. Please contact your basis administrator, if it's not
"~ configured.
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If you use a CTS+ system without ASJAVA, you also have to enable CTS+ on
all the source and target systems. This configuration is done in the SAP HANA
application lifecycle management (HALM). We will learn how to do it through
the following steps:

1. In the source system, open HALM on your development system.
The URL is https://<Servers>:80<instancenumber>/sap/hana/xs/1lm.

SAP HANA
Logon

Erter Password

Log On

2. After you provide the login credentials, you will get the following screen:

7 HAMA Appacation Litecyel Masagement
HOME FRODUCTS TRANSPORT UPLOADDOWNLOAD SETTINGS MANAGE SYSTEM
Tranaport Overview
pa— ‘Status
= —! - B g
oK
Products Delivery Units A WaTing
Ful
Emor
CuTent Ligar = AL
Team TOms (v 0DE
LA
fg?
N ?
Sattings Packages
¥ L) &5
—_ am— ey
Import Export Changes Transport
Ermerret Exsiorer]
g—
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Choose the SETTINGS tab:

HOME PRODUCTS TRANSPORT UPLOAD/DOWNLOAD |: SETTINGS :| MANAGE SYSTEM

General

Vendor Change Vendor

Enable Change Recording

Select Enable CTS Transport | Configure CTS System:

HOME PRODUCTS TRANSFORT UPLOAD/DOWNLOAD

SETTINGS MANAGE SYSTEM

e

General

Vendor toyota.com.au Change Vendor

Enable Change Recording

Transport

+ Enable Native SAP HANA Transport
Enable CTS Transport

When you first open this screen, Enable Native SAP HANA Transport is
selected as the default setting for transports. Changing this setting implies
that you cannot use Native SAP HANA Transport in this system until you
change the setting back again.
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5. Enter Host and HTTP(S) Port of your CTS system:

HOME PRODUCTS CTSEXPORT UPLOAD/DOWNLOAD  SETTINGS MANAGE SYSTEM

General
" Register CTS System
Vendor toyota.com.au Change Wendor
System Details
Enable Change Recording Enter system details for registering the system and press the "Next" bution.
*Host I
*HTTP(S) Port |
Transport
1 *Upload System SID
Enable Native SAP HANA Transport Comment

s Enable CTS Transport

Register CTS Destination W

Here, always enter the SID under which this system is known in CTS (the
SID that you created when adding the development system to TMS).

6. The next screen asks you to Maintain Destination:

Register CTS System x

Confgure Destinalion

Destination LI The HTTF Destination LIl can be used 10 maintain credentials, proxies and

Proxy Details Authentication Detass OAUth Details

Click on the "Maintain Destination” bution below in order to be forwarded to the HTTP l Extends: Mot Applicable

certificates of the system. Return back to this page and press the “Finish® button fo
complele the system registration.

Maintain Destination

«click finish once you have maintained

it 0 Timeout |
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7. Maintain the authentication data:

Authentication Type None
») Basi
e D
AP Assertion Ticket

8. Save and close the pop up.

9. You can finish and Test CTS connection now.

Transport

Enable Native SAP HANA Transport

» Enable CTS Transport

Delete CTS Configuration

o —

TTR(S) Po 50100
T ad Syste

D |
Comment
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10. Now we need to configure the target systems. Repeat the preceding steps 1,
2,3, and 4 in the target system.

Our transport management prerequisites are complete and now we can transport in
the SAP HANA landscape.

Transporting a delivery unit with HALM

We already learned in the previous chapters about how to create a package and
assign a delivery unit. So we will not redo it. We will follow the following steps to
Transport a Delivery Unit with HALM:

1. Assign a delivery unit to CTS | Export the Delivery Unit | Release the
transport request | Import the transport request.

Assign a delivery unit that you want to transport to
% CTS. Open HALM (dev system) CTS Export Delivery
"~ Units click on Assign Delivery Units:

== HANA Application Lifecycle Management

HOME PRODUCTS CHANGES |CTS EXPORT | SETTINGS MANAGE SYSTEM
Delivery Units | Released Change lists 0gs

1T Attach to transport request Assign Delivery Units ¢’ Open Transport Organizer
T Name Vendor Version
DEMO [ 4 1.0.0

This is a one time configuration. All the other DUs which are not marked can
not be transported any more, even with the HALM native environment.

Please select the Delivey Unit which you want to transport. Put a check mark
under Assigned to CTS, as shown in the following screenshot:
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Assign Delivery Units x
Delivery Units Assigned to CTS Expori
Name Vendor Version Description Assigned to CTS
DEMO, — 1.0 Vi ~
DEMO_smmp — 1.0
B TEST P 1.00 J
W

Save Close

2. Export the delivery unit.
3. Go to CTS Export | Delivery Unit | Attach to Transport request:

HOME PRODUCTS CHANGES |CTS EXPORT | SETTINGS MANAGE SYSTEM

Delivery Units Released Change lists Logs

T Attach to transport request Assign Delivery Units ¢’ Open Transport Organizer
T Name Vendor Version
] asmmmn 1.00

Next, go to Start CTS Export:

Start CTS Export b4

Transport Request Details

Transport Reguest ID C Refresh
Description Generated for HALM
Owner ADMIN

Go To Transport Organizer Ul

Delivery Units

[159]

www.it-ebooks.info


http://www.it-ebooks.info/

Using Decision Tables and Transporting SAP HANA Content

For more details, you can go to Transport Organizer Ul and see it. You can
see the logs under CTS EXPORT:

CTS EXPORT

Show Fiters
Refresh , Finalze Processes

port Action 1D R User Operat Exponed From Imported

| T 0 A Exporil. A r 3

4. Release the transport request:

HOME PRODUCTS CHANGES CTS EXPORT SETTINGS MANAGE SYSTEM

Delivery Units  Released Change lisls  Logs

1T Attach to transport request 7 Assign Delivery Units | ¢ Open Transport Organizer

™ Name Vendor Version

Y 100

mark the transport request
and click release

Transport Organizer Loa o TR
Transport Requasts of SystengfCient 001 D Hen
3 Ho Mezeages Lizplay Weeaage Leg

Display Search Criteria

P~ Ouerview: TransportRequest | Creats Request . Y Praselect H.eque T Detete .. % Colspsz 5 Expend % Refresh D Persongize ..

5 Transport Aequest Staiue > Dwnar - Transport Request Pressie. Stalue Dwner Descripiion
= Modifiable
= Owner ADMIN
= Transport Reque st S— e & o Generated for HALN

It asks you to confirm the release of the transport request. Confirm it.

5. Import the transport request.

You can go to your CTS system and in your import queue, you will see the
transport request. Choose the request and import it.

This completes our transport via HALM.
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Similarly, you can transport the change lists with HALM.

HOME PRODUCTS CHANGES CTSEXPORT | SETTINGS | MANAGE SYSTEM

General

Vendor sap.com Change Vendor

+/ Enable Change Recording

HOME PRODUCTS |CHANGES | CTSEXPORT SETTINGS MANAGE SYSTEM

Y SetFiter Status: Open,

H Save & Approve My Contribution R T Delete C Refresh
s v .
Details
s/ —"
Change List ID -
s Status Open
Change List Description  Demo
Created by ADMIN
Created at Dl UTC
Contributions
+ Add
'™  Contributor Name Status
ADMIN open

Here you can work with your change list object, mark it, and later release it to be
transported with CTS.

HOME PRODUCTS CHANGES CTSEXPORT SETTINGS MANAGE SYSTEN

Delivery Units [ Released changelists | Logs

4+ Aftach to transport request 5 Assign Delivery Units ¢’ Open Transport Organizer
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If the delivery unit is assigned to CTS, you can transport it with SAP HANA Studio
as well. Make sure you are at SAP HANA SPS08 and above. To start the export via
CTS in the SAP HANA development perspective, click with the right mouse button.
Choose Export. We will not go into detail, as it is beyond the scope of this book.

A good idea would be to follow the graphical interface and the guide from SAP:

RS Expor — o) -y
Select 1
Yiou use this option Lo export HANA repositery content objects using Change I __":

and Transport System capabilties integrated with HAMA Agplication Lifecycle

Select an export destination
= Genera
% Inskall
Java
Plug-in Decelogenent
= Run/Debug
= SAP HAMA
@ (T
L Change and Transport System (CT5)
£ DETTary o
ey Developer Mode
5 AP Suppont Mode

Tasis

2 Team
B XML

Export and import — moving SAP HANA
content manually

It's one of the simpler ways of moving the SAP HANA contents (information models,
tables, and landscapes) in the landscape. It also supports the import of Meta Data
from the other systems.

It can be accessed from Quick Launch | Content; or through the File menu;
By the right-click Context menu option of tables.
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[ e
Farwn ARashital ¥
Content Cpse Fis...
© validate.. e L
© Activate...
© Redeploy.. OR
9 Mass Co
23 Impart... | mefresh 5
Coamenrt Ling Dealendars Ta v
7 Export...
: i Swtch Workspace v
= Migrate...
[=] Auto Documentation... ——
Sa] Switch Ownership... SRR
Progurtiod AR SEntar
-2 Change Autharing Schema. 1001 _Preparation.sgl [Studert]
Exk

While Export, you get the following options to choose, as shown in the screenshot:

Select
Choose export destination,

—olertansenod dhedinabin

Jtype Filter text

CIRESS General

#- (= Install

- [=- Java

+-[= Plug-in Development

[+ = RunfDebug

== SAP HANA
5 Catalog Objects
Y@ Landscape

El- = SAP HANA Content
1 Delivery Unit
Y Developer Mode

] Y SAP Support Mode

Bl-=- Team

For SAP HANA Content, we can choose from:

* Delivery Unit: While doing Export, it is a single unit which can be mapped
to multiple packages but exported as a single entity, so that all the packages
assigned to the delivery unit can be treated as a single unit.
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Developer Mode: This option can be used to export individual objects
(views) to a location in the local system. This can be used only in rare cases.

SAP Support Mode: This can be used to export the objects along with

the data for SAP support purposes. This can be used when requested. For
example, suppose a user creates a view which throws up an error and he is
unable to resolve it. In such a case, he can use this option to export the view
along with the data and share it with SAP for debugging purposes.

From SAP HANA, we can choose the following contents:

Landscape: This option can be used to export the landscape from one system
to the other

Tables: This option can be used to export the tables along with their content
Similarly, when we choose Import, one may get the following options:

With Import you get the following options to choose, as shown in the following
screenshot:

Select

,
_hoose import source, E - 5

Select an import source:

Itype Filker text

.

"'L; Plug-in Development
"'Lb Run{Debug

(= SAP HAMNA

(= SAP HANA Contenk

-3y Data from Local File

gy Delivery Unit

iy Developer Mode

gy Mass Import of Metadata
~gag SAP Metweaver Bw Models

i g1y Seleckive Import of Metadata
[+ = Team

B XML

I:;:' = Bachk Iext = | Fimishi I Cancel
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From SAP HANA Content, From SAP HANA Content, as can be seen in the
preceding screen capture, we can choose one of the following;:

Delivery Unit: The exported delivery unit can be imported either from the
HANA server or from the local client location

Developer Mode: It is used to import the already exported views from the
local client location

Mass Import of Metadata: This option can be used to import the meta
data (table definition) from the SAP ERP source systems, using SAP Load
Controller, into HANA, if the user uses Sybase Replication Server for Data
Provisioning

Selective Import of Meta Data: This is similar to the previous option but in
this case, SAP BO Data Services will be used for Data Provisioning

Data from Local File was discussed in Chapter 3, Different Ways of SAP HANA
Data Load.

From SAP HANA Studio, we can choose:

Landscape: To import the exported landscape in the target system

Tables: To import the exported tables into the target system

Let's try our hand with the Export/Import process.

For the export process, we follow the following steps (I am showing it with
Delivery Unit):

1.

2.
3.
4

Choose Delivery Unit under SAP HANA Content.

Choose the System for exports.

We choose the Delivery Unit that we want to Export.

We can include the list of packages inside the Delivery Unit.
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5. Choose the Export location. It can be any of the three as shown next:

FH:Export Through CTS

Select Select source system

Choose export destination. Select the system for the content that wou want to

I exporkt,

Systems For export

Select an export destination:

Itype filkar bexk i

= Plug-in Development
= Run/Debug

(= SAP HANA

1= SAP HAMA Content

- hange and Transpart System (CT5)
Deliverz Lnit I

£ Developer Mode

-] 58P Suppart Mode
— |
= Team
= =ML
[H:Export Through Delivery Unit =]
Select Delivery Unit

Select the delivery unit containing all the objects that wou want to expart.

Delivery UrIiti |%l

Blias: |

[ Filter by time

Select Time Inkerval

Time Inkerval:

From: I | i I
Export Location

I g Export bo Server I If‘ Export bo Client |

® < Back I Mext = I Fimisti Cancel
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Select Time Interval - The user can restrict the export through Filter by time which
means that only the views which are modified within the specified time interval will
be exported.

Export to server - The exported files would be stored on Server.

Export to client gives us an option to choose the location where we should save it in
the client system(your desktop/Laptop).

Attach to Transport Request - It allows you to add it to transport request, so that you
can move it across the landscpe.

Once we are done with the preceding steps, we get a confirmation summary for the
final verification. Once we confirm, the export is triggered.

T8 Esport Through Delivery Unit H=]E3

Summary Page
Enpeart chabvary il Surmsiady

Expodt Detads

Deefrvnry Link Do ]

Fuiciri Drgtos

Tir ke

I is M FEPG_S0 15071 2-1 650500 ) -100--Dl0 by
Fie Path T e g PO Mo

Instead of choosing Delivery Mode, you can choose Developer Mode:
- Quick Launch | Content | Export | Developer Mode | Next.
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Select the views to be exported. One can select any of the HANA artifact (single
entity) or collection of Views and packages. The Export location could be chosen as
local client or server. Then click on Finish to complete the process.

8 Export |_ O] x|
Select A
You use this opton to export ndrvidual objects to a drectory an your chent /
computer, This option should only be used in exceptional cases,
Select an export destination:
I-‘ pe filler baxt —r
- General =Y. and Transpoet System (C75)

i
= Install
= Java
Flug-in Development

&
= RunfDebug
= SAP HANA
= %‘:PHJ\NJ‘ Content Hirled Qb
25 Change and Transpart System (CTS) Sebect the ohiects ther you wank 1 &3part.
23 Delivery Unit
H ~ Crbger=s For Expoet
28 SAP Support Mode & Conterk -
B (2 Team 2 @ vemo T
(22 KL B3 A ¥
-
AT _DEMOR PRODUCT
r.?x Back l Mext > I Fi | Cancel |

Similarly, like Developer mode and Delivery mode, we can also use SAP
Support Mode:

Select the view that needs to be debugged by the SAP support. This will export
the view along with the table data it refers to. This will be directly exported to the
HANA Server backup location.

Let's now see the Import process.

Again, I am choosing Delivery Unit, as I exported the delivery unit. Following are
the main steps:
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Quick Launch | Content | Import | Delivery Unit | Next | Select the Delivery
Unit (from HANA Server /local client).

'—rj Import !EE

Select

Select Delivery Unit mode to import objects available at -
the server or client [: Import Through Delivery Unit M=
Select File

N Selact the required Fils bo import content objects,
Select an import source:

|r"‘""7 Fiter text ~Select File
(= General " Server  Client
(= Install File:
(#1-(= Plug-in Development ow
o ~Actions
3 L Run/Debug [V Overwrite inactive versions
$ - SAPHANA [ Activate objects
(=)= SAP HAMNA Content
: -g¥y Data from Local File
HE REDY Delivery Unit » - Object import simulation
HE “g23 Developer Mode Status [ Object name: [ Packsgename |
i g Mass Import of Metadata L # AN_DEMOZ  DEMO
123 SAP NetwWeaver BW Models 9 ALENO__ D
: 23 Selective Import of Metadata o AT_DEMOZ... | DEMD
B> Team
B2 XML
@ ot | rers [ ] conen

® < Back I MNext > I Finish I Cancel

We can select Overwrite inactive versions which means that if there are any
inactive versions of objects (from the previous import) that exist, then those
will be overwritten.

We can also choose to select Activate objects. Once the import is complete, all the
imported objects will be activated by default. The user does not need to trigger the
activation manually for the imported views.

Instead of choosing Delivery Mode, you can choose Developer Mode for import:

Quick Launch | Content | Import | Developer Mode | Next | Browse the Local
Client location where the views are exported | Select the views to be imported |
Finish.

Here also, the user can select Overwrite Existing Objects to overwrite the already
imported objects, if any.
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Quick Launch | Content | Import | Mass Import of
Metadata | Next | Select the target system.

Prerequisite: System for Mass Import should be configured,
Vs

- We also have an option of doing Mass Import of Metadata: ]
otherwise you will get the following error message: ]

[&:Import [_ O] =] '—r_'!:Mass Import of Metadata [_[O]x]
Select “ Connection Details
Select this option to impart all kable definitions From SAP ERP source E - E 3 Mo ABAP system configured For Mass impart, Contact system
syskems using SAP Load Contraller into SAP HANA database, Administrator for details,
Select an import source: [ Source Detalls
Itype filter text Syshem Name j
(= General Host Hams

> Install Schema Name
> Plug-in Development
#- [ RunfDebug

L_z SAP HANA ~ Target Details
ED SAP HAMNA Content Server hlame wadflbmt72 15, wdf .sap.corp
¢ Legag Data from Local File
@ Delivery Unit

Instance Mumber Ly

Schema System

Q5 User |

Password I

Click FINISH ta confirm.

(?) < Back I ext > I Finish | Cancel | ":‘7:' < Back Iext > | Frs I Cancel

Import of Landscape and Tables can be done in the same way.

Currency conversion in SAP HANA

A global company, with sales in different currencies, might like to have consistency
in the display data and would prefer a single currency for aggregation purposes.
Say, for example, a hotel booking site would show the price and allow the customer
to book the rooms in the customer's local currency (whichever part of the world he

is in). But internally, the system has to take care of the conversion of all the prices as
per local currency of the hotel.
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So taking care of currency conversion becomes an important aspect of data
modelling and reporting in SAP HANA. Other SAP products, such as SAP BW,
also provide currency conversion functionality at a transformation and reporting
level. SAP BPC too provides the currency conversion functionality using the RATE
application. SAP Integrated Planning (IP) provides the standard function for
currency conversion. So a user from any of the mentioned SAP backgrounds will
easily co-relate to the concept.

Let's learn in the following steps, the process of currency conversion in SAP HANA.

Prerequisite: Check if the currency conversion related tables
(TCUR?) are present in our schema and have data, otherwise
ask the SAP basis team to replicate the tables into the schema.

The tables to be checked are:

Table

Usage

TCURR

For exchange rate

TCURV

For exchange rate types for currency
translation

TCURF

Conversion factor

TCURN

Quotations

TCURX

Currency decimal

Create an analytical view | Create Measure | Enable for conversion |

Choose Target Currency | Choose source currency | Define date and
exchange type.

We can create the target currency with a fixed currency or with an input parameters/
column. We will start with the fixed target currency and then will later see the
additional steps for input parameters.

1. Create an analytical view: Name the analytical view as AN_CURR with
description as a fixed currency. (I'm not showing you the steps of creating an
analytical view, as by now you would have mastered it.) Add the physical
table EPM_MODEL.SNWD_SO to Data Foundation. (We will use the
standard data provided by SAP as EPM model.)
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Good practice would be to create a separate schema with all the relevant
table currency (such as TCUR) and use it. For this analytical view, we could,
if we have separate currency schema, assign default schema as TCUR:

Default Client: I Session Clienk j
Defaulk Schemna: |TCLIR
Data Cateu;mr';.-':Cl ICLIBE j

2. In Data Foundation, add columns to the output:

SO_ID (Sales Order Number)
CURRENCY_CODE
GROSS_AMOUNT

i EPM_MODEL.SNWD_S0O v

Output
Egglp-:quEv = SRS s
S0_ID El = Columns
CREATED_BY E> B so_p: svuwe so.50 o
CREATED_AT B CURRENCY_CODE: 5 50 clmpenicy
CHANGED_BY l GROSS_AMOUNT: snii0 5067055 A0k
CHAMGED_AT

B GROSS_AMOUNT 1: sniie 5060055 A

CREATED_EY_EP |=F Input Parameters

CHAMGED_BY_BP
HOTE_SUID
BIUYER_GLID
CURRENCY_CODE
GROSS_AMOUNT
| HET_AMOLUNT i Add To Output

We will add GROSS_AMOUNT twice as we will use it for different
currencies.
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3. In the semantics node, mark SO_ID as the attribute; GROSS_AMOUNT as
Measure; and GROSS_SAOUNT _1 and CURRENCY_CODE as attribute.

Column

Local | shared |

Shiow: I.C\II VI 3 # B DA w By

Type | Mame | Label | Aggregationl ‘ariable | Label Column | Hiddenl
50_ID 50_ID [
CURREMCY,,. CURREMNCY _CODE D
GQROS5_AM,..  GROSS_AMOUNT  5UM D

™ iz Gross am... |GROSs AaMoU,., |sum | | | M |

4. Since we have two GROSS_AMOUNT, we will rename them. One for
the source currency and the other one for the target. Rename the Measure
GROSS_AMOUNT to GROSS_AMOUNT_EUR and GROSS_AMOUNT_1
to GROSS_AMOUNT_USD.

™ [ GROSS_AMOUNT EURD | GROSS_AMOUNT |SuM ||

5. Go to the Assign Semantic tab (as shown in the following screenshot)
and click on it:

Local | shared |

Show: IAII YI el | B 2oa w B

Twpe | Marne | Labe| | Aggreqgakion | \ari fiesign Semantics bel Calurmn | Hidden |
50_1ID 50_ID O
CURRENCY_CODE CURRENCY_CODE Ll

B |2 GROSS_AMOUNT EURO [ GROSs aMoUNT [sm [ | | W
GROSS_AMOLUNT 1 GROSS_AMOL... | SUM O
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6. You will get the following screen:

r_!'jéﬁem":lnl:in:s for GROSS_AMOUNT_EURD

Assign Semantics

depending on the chosen semantic type

Assign a suikable semantic bype and mainkain additional properties

Semantic Type| |Amount with Currency Code

Currency:

|EURG

[ Enable for conwersion [ Enable for decimal shifts T ith rounding

[ Conversian

Source CUrrency:
Target Currency:
Exchange Type:

Conversion Date:

Schema For currency conversion:

Client For currency conversion:

J TR

|Sessi0n Client

aa[1AIe

Data T\:.fpe:‘5

@

[oEcmaL | ength: [15

Ok,

Cancel |
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7. Change Semantic Type of this Measure to Amount with Currency Code.
Set Currency to Fixed Type EUR. Do not select Enable for Conversion or
Decimal Shifts.

Now we need to include the gross amount field again for USD. So we will
again do the currency conversion logic, as shown in the following screenshot:

r_!'jéﬁem":lnl:in:s for GROSS_AMOUNT_USD

Assign Semantics

Assign a suikable semantic bype and maintain additional properties depending on
the chosen semantic bype

Semantic Typas |Amount with Currency Code j

Currency: Jus R

¥ Enable for conversion v Enable for decimal shifts T with rounding

[ Conwersian

Source CUrrency: |EUR |
Target Currency: LD |
Exchange Type: EZE Rates ELR

Conversion Date: | 20150601 |
Schema For currency conversion: |TCUR |
Client for currency conversion: |Sessi0n Client
Data Type:? [DECIMAL x| Length: [15 ¢
[ Generate result currency column: | GROSS_AMOUNT_LSD. CLRRENCY

L.

Upon Conversion Failure: IFaiI

i
l\\? ') OF | Cancel |
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8. Fill the values as shown in the preceding screenshot. Make sure the client for
Currency Conversion is set to 800. Set Upon Conversion Failure as Fail.

We can change the client setting by using the change client tab. It will give us
the following screenshot:

'—!j ¥alue Help - Currency conversion Client

Currency conversion Client

Select the fixed)session client For currency conversion

Tvpe IFixed,l'Session Client j

Fixed Client

¥ Session Client

9. Save and Activate the Analytic View.
10. Perform Data Preview and make note on the Raw Data tab.

You will now see your two Measures: GROSS_AMOUNT_EUR as well as
the converted GROSS_AMOUNT_USD.

"“‘:’m | Lalechs s 1 rrees petrieved - 23 s
it Andtysts | [ oistinct vaues| 7 & e e | B A
B £ 0 0 id - E ._.-..h__.._._.-_.

| Available objects J ——— ey
i o328
= Abtributes 2

S0_ID e

CURRENCY_CODE

GROSS_AMOUNT_ELR
GROSS_AMOUNT _LISD

™
J OISy CO0E
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Coming to another aspect of it, say for example you want to give an option of
variable or input parameters to the user, while choosing the target currency instead
of having fixed values. Let's see how the input parameter would be created.

1. Create a new input parameter in the output area:

Dutput

x A w ¥ # oo It =t

Bl = Columns
B so_1p: snee soso

B cumrmENCY_cODE: s so.comesncy
f GrROSs_AMOUNT_EUROD: =160 50670
f cross

Manage Mappings
Paste

2. Fill in the details as shown next.

Use Parameter Type as Direct; this gives you the option for selecting
semantic type as currency, date, or blank. And you get the option according
to system. For example, if you select Currency then the system will provide
you a list of currencies for the variable value selection, but if you select
nothing then during the variable value selection, no help values will be
available and you will have to provide the variable value manually.

FHi:New Input Parameter H=] &3

Create an Input Parameter

Input parameters are used to parameterize the view
execution such as, to parameterize currency conversion,

Mame* [va_TRG_CURR
Label: Input parameter For target curr ;I
[
Parameter Typi: IDirect d r Is Mandatory
| Default ¥alue
* Constant I(‘ Expression
\u'alue:|| GEF| o I
[ Direct
Semankic Typal ICurrencz I j

Data Type:* WARCHAR - | Length: |§ Scale: I

Manage Mappings |
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Similarly, you can create the input parameter for date:

r_rjiNew Input Parameter !E E
Create an Input Parameter
Input parameters are used to parameterize the view execution such
as, ko parameterize currency conversion, calculated columns or inner
“
Mame:* | wa_comy_DaTe =
Label: WA_COMY_DATE 2]
a

Parameter Type' IDirect j||' Is Mandataory

i~ Defaulk Yalue

% Constant Expression

Walue: |Z015-07-07

i~ Direck
Semankic Tw:E: iDate i ﬂ

Data Type:* IDATE j Length: I Scale: I

-

[Mamage Mappings

o
(?) OK | Cancel I

You can also have the exchange rate as the input parameter or the variable.

You can then use it in the calculated columns as variable inputs rather than fixed
ones, as shown in the following screenshot:
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|8 Calculated Column HEE
Create a Calculated Column
Caloubated columng are used to dertve some meaningful information in the Form of columng, From ecdsting columng.

Name:* |
Labal:
Data Type: [varcras =] Langen: [ Scala: [
o Types: |Hewc
Agoregation Type: |f TRMULA 5 Yahoe Help - Carrency
I Hedden ™ Caloulate Before Aggregstion Currency
Seleet pncm:
Expression Msl
Semank: Type: [amourt with Currency Code 5 e =
F | Cobamn
5 st P arrester
Cuerency: | e Curroncy [ Doscription | f]
Andoean pesets
I Enable for conversion [ Enabls for decimal shifts [ with rounding E uwed:aolmmuuhm
o - WA Al (k)
aFN Alghari
Soice Cunercyt gt | L Harian Lok
avn Amerian Dran
Target Currency: ] [ --J[ » e Wt I Guider
Exchangs Type: | = | oA angularische Kwanza
A Angolan Kwanza
‘Cormeersion Diate: [ __._] 0N Angolen New Kwanza (k)
5 AR A vz Preatatads
Schema for curmency conversion: I i e Aargentivian fariral
Chert for crrency conversion: < [ Session Chert [T | 455 dugniinn Peso =)
¥ Genesate result currency comn: | (7) [:] —Icvml

You choose input parameter and you will see all that we previously created:

'_!'jg'h'alue Help - Currency

Currency

Select the required inpuk parameter that specifies the currency

E-L= Inpuk Parameters
(44 wA_TRG_CURR
(48 Wh_COMY_DATE

This completes our discussion on currency conversion.
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Self-study questions

1. Can you think of business areas in your company where a decision table
could be of help?

2. Analyze your transport mechanism and justify which technique would be
suitable for its needs.

3. Find a detailed report of the decision table.

Try to change the layout of the decision table that you created earlier.

Summary

In this chapter, we learned about how we can create a decision table and automate the
business rule, in detail. We also had a look at the various benefits of using it. Transport
management being an important aspect of HANA content management across a
landscape, we worked on the various concepts related to HALM and export/import
in this chapter. In the last section of the chapter, we built on currency conversion

logic and used it in our view. This brings us to the end of creating artifact and other
modelling content in SAP HANA.

In the next chapter, we will be reporting with SAP HANA data models. We will
use our own data models created in the previous chapters for reporting. Also, we
will take a general overview of all the tools available in SAP HANA. For a practical
exercise, our focus will be on only two tools - design studio and analysis for office.
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Until the previous chapter we were working on the Information model, and you
learned their prerequisites and how to create them. In this chapter, we will learn
how to report with SAP HANA data models and use our own data models created
in the previous chapter for reporting. Also, we will have a general overview of all
the tools available in SAP HANA.

After completing this chapter you should be able to:

* Connect to SAP HANA
* Reporting tools for SAP HANA
* Create reporting use case for Analysis for Office

* Create reporting use case for SAP BO Design Studio

Connecting to the SAP HANA database

SAP HANA supports various connectivity choices. These can be categorized
as follows:

* BI Consumer Services (BICS): This is the SAP Proprietary interface
that offers advantages for OLAP access over MDX on multidimensional
reporting objects.

* Open Database connectivity (ODBC): This is widely used across the
industry. Database requests are made via SQL.

* Java Database connectivity (JDBC): This is mostly popular with the Unix
platform used for relational reporting
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* ODBO: OLE DB for OLAP-MDX, multi-dimensional expression, is used to
send the request

The following illustration shows the different connectivity options supported for
frontend tools connecting to SAP HANA:

Requires SAP BO BI Platform
Optionally deploys content on Bl Platform

No relation to SAP BO Bl Platform

=] > 4 v + ‘\‘i v b |
@ 2 8 £
% g 2 |5 (3
B =i 85 8% @ @ 2 5]
8 g8 x5 =5 S| |e| (2| |8] |£
u 8N S g 2 = E
= 58 w = [ = g 3 |

Semantic Layer
JDBC (=retonalunverse)] | BICS | | BICS | | BICS

|opBo | JoBc || opBc| [opec||Jpec| |JpBc | [opse| [JoBc||opBC]|JpBC || JDBC | [JDBC |

[S(‘)L| ]mLx] |S(|QL| |S(‘)L| |SC‘)L| |SC‘)L| |SC‘)L| |SC‘JL|
Vv v v v v v
|

SAP HANA Database « .J ‘

Reporting tools for SAP HANA

The modelling artifact created on SAP HANA Studio can be accessed in Studio itself.
But most of the time these views are consumed as a report for different business
scenarios by a non-technical end user or a user who is from a business area. So

to facilitate smoother and less technical reporting interface, we connect separate
reporting tools to SAP HANA.

SAP supports a large number of tools that can be used for reporting in SAP HANA.
SAP suggests using the SAP business objects BI suite, which includes SAP Business
Objects crystal reports, Analysis Office, and Explorer. It supports other tools as well.
It should be noted that we use only tools that can create and consume MDX queries
and data.

Let's try to learn a few of the tools and their usage.
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Analysis for Office

Analysis for Office is used to report from the analytical view or the calculation view.

We can have multiple views from different HANA systems in one workbook
or sheet.

With SAP BO Analysis for Office we can:

* Analyze data with the design panel

* Filter members

* Sort data by measures

* Insert charts and filter components

* Convert crosstab cells to formula

* Create presentations

* Save/open workbook to/from the SAP BI Platform server

Here, we will be using a local ODBC connection for analysis in office and to access
the HANA view.

A prerequisite is that the ODBC connection already be created by
s~ the administrator.

The following are the steps to access our HANA Artifacts via analysis for office:

1. Open Analysis for Office application.
2. Navigate to Analysis TAB | Insert Data Source.

m Home Insert Page Layout Formulas Data
I
g
=
Insert Data
sSource *

= Messages

I’ﬁ Select Data Source...

=1 2 .
i Insert Analysis View..,
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3. Inorder to use a local ODBC connection (instead of authenticating against
BOE and using a relational DB connection published to CMC), click on Skip.

Logon to SAP BusinessObjects BI Platform

@
SAP BusinessObjects

User
Password

Web Service URL | E

| skp || Cancel || Options>> |

4. Once you click skip, it takes you to the Select Data Source screen:

Select Data Source EI@
Show Connections Local System =
Description Technical Mame

Cancel

Here, it's empty, but you will see sources in your landscape and you can
choose the source.
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5. It then prompts you for HANA SB credentials:

ogon to System HANA HDB

@)
SAP BusinessObjects
User I
Password |

0k | Cancel |

6. Now you are directed to the package you have access to in SAP HANA.
Choose the view you want from your package.

7. Areport based on the view is shown and you can play around with various
measures and dimensions to build your report.

SAP Business Objects Analysis for OLAP

SAP Business Objects Analysis is a web-based application used for the ad-hoc OLAP
client for business users to analyze OLAP data. It can also be used to report from
calculation view and analytical view. Analysis for OLAP is available inside the

BI Launchpad.

Before we can use it, we have to create the OLAP connections.
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This can be done using the following steps:

1. Log on to Central Management Console, choose OLAP Connections and fill
in the details as shown in the following screenshot:

Central Management Console

OLAP Connections v
& | Mame: TEST
-~
.| Description {optional): | TEsT
Provider: SAP HANA -
, - T .
Server Information: Server: = AT
=4 Instance Number: | 3p115
=3}
n Connect to server to choose a cube: | connect
Q'::?
& Authentication: Prompt -
»
%,' Associated Universe:  No Universe is associated with this connection
L:]J Associate
&l
- Save | | Cancel
&
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2. Log on to the BI Launchpad and under Applications, choose Analysis
edition for OLAP.

Welcome: | Agﬁlimtiorﬁ:v Preferences Helirm:nuv | Logoff
"-}3 BI workspace

4 Crystal Reparts for Enterprise
Infarmation Steward

=" Madule
Mo unread mes
~# Web Inteligence

* 0 unread messages in My Inbox * My Applications

3. You get the new analysis workspace, and in the Analyze tab, you can search
for your data source.

4. This opens your view here. If you are using a SAP BO design studio and
want to consume your HANA view in design studio.
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5. Go to Design Studio | Add Data Source, provide the connection details, and
you can connect to the view in SAP BO design studio.

Application Planning Edit Layout Search View Tools Help
OE Hi%E B 0~ ' B

.2 Componepts 52 + = = O ||[@ simple dashboar
Add Data Source

type filter te

i

= Analytic Components *

Application Planning Edit Layout Search View Tools Help
e HI%EBR: Q ~iE S s W E ¥ Bifgig

=

. Components 2 1 [ B [[5lsimple dashboar _[[5]

type filter | 3y Add Data Source = el e

= Analytic .
M Connection:* Browse...

s Chart
A = .
= Basic Co

53 Button

[==]

[OWSE...

Data Source Alias:* DS_1 (default)

= Containg

EGridl  Prope ¢ Select Connection =] @

= Custom

type filter text

i] OLAP - OLAP promoted

= Design §

~ Array

= Design §

=/ Googl
| — PSP
> Fiori-Lik

| PO

5= Qutline Reload All Connections‘

type filter
4 3] testl '/?3' [ oK l l Cancel ‘

Using Microsoft Excel as a reporting tool

Typically, customers / end users use different reporting tools in a business
environment. But since Microsoft is widely used across user groups, it let's you
see how we can expose our SAP HANA information model via Microsoft Excel.
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The following are the steps to access the HANA views on Microsoft Excel:

1. Go to Microsoft Excel 2010 or above.

2. Go to Data | From Other Sources | From Data Connection Wizard.

= " .= Bo
Home Insert Page Layout Formulas Data Review View
? e} el | Iﬂ (B connections 4]
@ =2 =l ] i z¥ |z|a
- B Properties
From From  From |From Other Existing Refresh B z| Sort
Access Web  Text | Sources = | Connections | All - = ECILLINES
Get Exte 5 From SQL Server i
Al |73 Create a connection to a SQL Server table. Import data into
Excel as a Table or PivotTable report. =
rom Analysis Services
A H N Fi Analysis Servi
1 |_[g Create a connection to a SQL Server Analysis Services cube.
2 Import data into Excel as a Table or PivotTable report.
By From XML Data Import
3 =}  Open or map a XML file into Excel.
4
5 »  From Data Connection Wizard
6 =) Import data for an unlisted format by using the Data
Connection Wizard and CLEDB.
7 N From Microsoft Query
8 Import data for an unlisted format by using the Microsoft
Sz p ¥ g
) Query Wizard and ODBC.

3. From the data connection wizard, choose Other/Advanced:

Data Connection Wizard

Welcome to the Data

This wizard will help you connect to a remote data source.

What kind of data source do you want to connect to?

Connection Wizard

Microsoft SQL Server
ODBC DSN

Other/Advanced

Microsoft SQL Server Analysis Services

Microsoft Data Access - OLE DB Provider for Oracle
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4. In the next pop up, it asks you to choose the SAP HANA MDX Provider
option and logging credentials for SAP HANA:

aData Link Properties [x] mj Data Link Properties E

Pravider | Connection | Advanced | A1 |

Provider Conrection ]Advance.d lan |
Sebsct the data wou want to connect foc
OLE DE Provvidaifs) Specify the Following to connect:

Miciosolt Jet 4.0 OLE DB Provider
Microsolt Office 120 Access Database Engine OLE DB Provid

Microsolt OLE DB Provider for snalysis Sendces 10.0 Host I
Miciasolt OLE DE Provider fod Indeng Sepnce

Micrascdt DLE DB Provider for ODBE Drivers TR [
Microsodt OLE DB Provwider fod Oracle Lisar I
Microsodt OLE DB Prowider fos SOL Semver

Macrosolt OLE DE Simple Fiovides Password I
MEDataShape

OLE DB Provide fot Mictosoft Directon Seivicas I Language I

Test Connection

ok | cacel | Hep |

Click on Test Connection and then click on OK.
5. Now, we can select the database and the specific view we want for reporting:

Data Connection Wizard [ 7]
Select Database and Table

Select the Database and Table/Cube which contains the data you want,

Select the database that contains the data you want:

| [

V¥ Connect ko a specific cube:

MNarne | Schema | Description Moc
. Z i _SY5_BIC CA_CUST_TO_REMIND

0 CA_CUST_TO_REMIND_PARAMS _SY5_BIC  CA_CUST_TO_REMIND_PARAMS

0 CA_CUST_WITH_AMWG_DAYS_AHEAD  _SYS_BIC  CA_CUST_WITH_AVWG_DAYS_AHEAD

0 CA_FLIGHT _OCCUPANCY _SY5_BIC  CA_FLIGHT_OCCUPAMCY

« | ol

Cancel | < Back, I Mext = I Einish |

P
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6. We can save this connection with a friendly name:

Data Connection Wizard "

Save Data Connection File and Finish

Enter a name and description Far wour new Data Connection file, and press Finish to

CA_CLIST_TO_REMIND

Friendly Name:

Search Keywords:

[~ &hways attempt ko use this File to refresh data

Excel Services:  Authentication Settings... |

SAVE,
File Mame:
demo CA_CUST_TC_REMIND.odc Browse. . |
[~ save password in file
Description:

Cancel | = Back | Text = |

Einish |

7. Excel opens up with a pivot table; click on OK, it asks you for the HANA

server credentials:

i Language
) i
Ok I

—
I

= Home Insert Page Layout Farmulas o]

Please enter the lagon credentials
Al
Host
B Instance number
Get External Data Connect
Lser
a1 - 5
Password
A E (o b} £

—

Cancel |

Select how you want to view this data in your workbaook.,

j  Table

1
2
3
4
5 Import Data ﬂ B
3
7
a 32| = PivotTable Report

g i3 PotChart and PivotTable Repart

10 _.‘J ~ only Create Connection

‘Where do you want to put the data?

¢ Existing worksheet:

12 _
E501] =l

13
" Wew worksheet
14
13 P[operties...l oK I Cancel |
16

SAP HANA logon - ¥1.5.20.23 K
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8. You can play around with the fields that you want to see in the report
and display the report accordingly:

A1 - S| AVG_DAYS_OPEM
&, B C D E

1 |AVG_DAYS_OPEN ISUM_GHOSS_ PivotTable Field List - X
2 8352 i =
3 Choose figlds to add ko report: EE
4 = = ¥Yalues -
5 AYG_DAYS_OPEN
g [¥ SUM_GROSS_AMOUNT
-
; alt -
9 )

Draq fields between areas below:
10 “  Report Filter 4 Column Labels
= ¥ values ¥ ﬂ
12

1] Row Labels = Values
13 -
b BNG_DAY.., ™ EI
15 Defer Layout Update pdate

There are other reporting tools as well which can be used, such as Lumira, SAP BO
dashboard, and explorer.

Summary

After reading this chapter, you should be able to understand the connectivity option
for reporting in SAP HANA, and understand the SAP business object reporting
possibilities. You also learned how to create a pivot table in Microsoft Excel by
querying SAP HANA, learn connectivity with Office for Analysis, and how SAP

BO analysis for OLAP can be used for ad hoc reporting.

This chapter brings us to the end of the reporting topic and SAP HANA artifacts.

In the next chapter, we will take an introductory look at the various library functions
that SAP HANA has. We will explore how these library functions can be beneficial
for us. You will also learn about the prerequisite for using these library functions.
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In this last chapter, we will be introduced to various library functions that SAP
HANA has. We will look at its benefits and the various aspects related to it. We
will also see what the predelivered, commonly utilized business and predictive
algorithms are.

After completing this chapter, you should be able to:

* Understand the application function library
* Understand the predictive analysis library

* Use the business function library

One of the core concepts of SAP HANA is to move application logic into the
database, and to do so, it provides several techniques. One of the most important
of these techniques is the use of application functions. Application functions are
like database procedures written in C++ and are called from outside to perform
data-intensive and complex operations. An Application Function Library contains
the Predictive Analysis Library and Business Function Library components.

Application Function Library

The SAP HANA application offers various predelivered, commonly utilized business
and predictive algorithms. These functionalities are stored in the Application
Function Library (AFL). The SAP HANA in-memory computing engine offers
various algorithms for in-memory computing. It provides several application libraries
for developers, partners, and customers who develop applications that run on SAP
HANA. The libraries are linked dynamically to the SAP HANA database kernel.
Customers can use these functions to speed up both implementation and performance.
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Currently, all AFLs are delivered in one archive (that is, one SAR file with the
name AFL<version_strings>.SAR). The AFL archive is not part of the SAP HANA
appliance, and must be installed separately by an administrator. Please refer to the
SAP HANA server installation and update guide.

Predictive Analysis Library
The Predictive Analysis Library (PAL) defines functions that can be called
from within SQLscript procedures to perform analytic algorithms. It includes
the following classic and universal predictive analysis algorithms in nine data
mining categories:

* (lustering

* Association

* Statistics

* (lassification

* Time series

* Social network analysis

* Regression

* Preprocessing

* Miscellaneous
The algorithms in PAL were carefully selected as most of these algorithms are

generally available in other database products. Also, these are frequently used
and needed for SAP HANA applications.

The following are the prerequisites for using PAL:

e Install the latest SAP HANA SPS

e Install the AFL, which includes the PAL

* Enable the script server in the HANA instance. SAP note 1,650,957 describes
its steps.

The revision of the AFL must match the revision of SAP HANA.
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Calling PAL functions

To use PAL functions, you must do the following;:

1. From within the SQLscript code, generate a procedure that wraps the
PAL function.

Any user granted with the AFLPM_CREATOR_ERASER EXECUTE role can
generate an AFLLANG procedure for a specific PAL function. The syntax
is shown as follows:

CALL SYS.AFLLANG WRAPPER PROCEDURE CREATE ('<area name>',
'<function name>', '<schema name>', '<procedure name>', <signature
table>) ;
The following is a description of the preceding syntax:

° <area_name>: This is always set to AFLPAL.

° <function names: This is the PAL built-in function name.

° <schema_name>: This is the name of the schema that you want
to create.

° <procedure_names: This is the name of the PAL procedure (any
name as per our choice).

° <signature_tables: This is a user-defined table variable. The table
contains records to describe the position.

2. Call the procedure, for example, from an SQLscript procedure.

After generating a PAL procedure, any user that has the AF1, _Svys AFL_
AFLPAL_EXECUTE role can call the procedure, using the syntax as follows:

SYS.AFLLANG WRAPPER PROCEDURE CREATE ('<area name>',
'<function name>', '<schema name>', '<procedure name>', <signature

table>) ;).

The following is a description of the preceding syntax:
°  <schema_name>: This is the name of the schema where the procedure
is located

° <procedure_name>: This is the procedure name specified when
generating the procedure in step 1

° <data_input_tables: This is the user-defined name(s) of the
procedure's input table(s)

° <parameter tables: This is the user-defined name of the
procedure's parameter table. The table structure is described in the
parameter table structure
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° <output_tables: This is the user-defined name(s) of the procedure's
output table(s)

For example, let's see a few of the available algorithms and functions in the
Predictive Analysis Library. For a detailed list of all the available algorithms please
see https://help.sap.com/hana/SAP _HANA Predictive Analysis Library
PAL en.pdf:

Category PAL algorithm Built-in function name
Clustering Affinity propagation AP
Agglomerate hierarchical HCAGGLOMERATE
clustering
Anomaly detection ANOMALYDETECTION
Self-organizing maps SELFORGMAP
Social network analysis Link prediction LINKPREDICTION
Statistics Distribution fitting DISTRFIT
DISTRFITCENSORED

Business Function Library

The Business Function Library (BFL) is one of these application libraries. It contains
a prebuilt parameter driven function in the financial area. This library helps us
develop compound business algorithms that are fully compliant with the SAP
HANA calculation engine. The BFL extends the computation ability of SAP HANA
with complex and performance-critical algorithms that are requested by applications.

Some of the areas which gets extended with these library are:

» Utilizing new hardware (for example, multicore, built-in vector engine)
* Massive parallel main memory processing

* Changing the boundaries between the application server and the data
management layer

* Usage of extended SQL (SQLscript)
* Rich functionalities in the calculation engine

*  Quick application delivery
The following are the prerequisites for using PAL:

e Installation of the latest SAP HANA SPS
e Installation of the AFL, which includes the PAL
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* Enabling of the script server in the HANA instance. SAP note 1,650,957
describes these steps.

Some of the available functions in the business function library are listed as follows
(a complete list can be seen in the SAP HANA developer guide).

Function

Description

Annual depreciation

Calculates annual depreciation according to three common
methods.

Cycles Calculates seasonal factors from Fourier coefficients. It
combines sine and cosine waves to help you determine
seasonality or other cyclical business factors.

Cumulate Calculates the cumulative totals in one row based on the
original numbers in another row.

Days Returns the number of days in each period defined by each
pair of From and To dates.

Days outstanding Calculates receipts or payments based on the level of days
outstanding.

Delay stock Calculates purchases required to meet future demand.

Forecast Combines actual and forecast data to produce a rolling

forecast. Eliminates scripting of feeds.

Forecast sensitivity

Returns a calculation for the proportion of requests that will
be queued because there were no agents available when the
request was answered.

Funds

Calculates the use of funds or the source of funds.

Internal Rate of Return
(IRR)

Calculates the internal rate of return for a series of cash flow
on specified dates.

Net Present Value (NPV)

Calculates the sum of a series of future cash flow values after
discounting each to a present value based on the annual rate
input for the period in which it is being calculated.

Rate Calculates the percentage interest rate per period for an
account, given its start balance, end balance, payment
amount per period and the number of periods.

Stock flow Works out the level of supply needed to meet target forecasts

for stock cover.

Year-Over-Year Difference

Calculates the year over year difference between the current
and previous time periods.

Year to Date

Calculates year to date totals based on original data.

Year-to-Date Statistical

Calculates the original numbers in one row based on the
year-to-date figures in another row.
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This is not a complete list. Please refer to the SAP HANA developer guide for the
complete list.

Related information can be found in the SAP HANA developer guide for SAP
HANA Studio.

Self-study questions

1. Canyou think of library functions that might be of help in your
business scenarios ?

Summary

In this chapter, we were introduced to the application function lifecycle and its
benefits. You learned about when to use the business function library and predictive
analysis library.

This brings us to the end of the book, By now, you should be comfortable with topics
related to real-time analytics. You should now be able to work with SAP HANA SQL,
understand different SAP HANA views and their usage, load data in SAP HANA,
and create data models in SAP HANA. You should also be aware of various measures
to ensure the best performance of reporting through an optimized data model and be
able to create reports on it.
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