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Preface

Who hasn't experienced this? You're driving to a party and your passen-
ger, with directions in hand, acts as the navigator: “... then the third left ...
first ... second ... oh, closed due to construction, please follow detour."
What happens next? Where will this detour take you? The directions con-
tain only the basic "right/left information.” If only you had the street
names. Then, you would have a starting point and you might be able to
reach your destination. However, if you only have "delta directions" avail-
able that lack any kind of synchronization, a successful journey is a remote
possibility.

I never would have thought that such topics as data extraction, data
transformation, and data loading could have filled an entire book. The
current volume by Norbert Egger's team of experienced authors proves
just the opposite. This book's simple description of data retrieval, and its
numerous examples, is a pleasure to read, especially because all too often
a considerable amount of an already limited budget is consumed by this
process. Therefore, the project manager, for example, must deal with data
retrieval as efficiently as possible. After all, what good is a data warehouse
without data? The many hints and examples in this book emphasize what
is described on a conceptual level, whether it involves the delta processes
in data extraction, which is explained earlier in this preface, or the design
of aggregates for performance optimization.

Business intelligence has been a topic of discussion for quite some time
now. However, the implementation of this concept highlights, for the first
time in large global businesses, how useful the company data is and this
increases its perceived value dramatically. However, in an almost relent-
less manner, the system shows us how this data is often structured het-
erogeneously. Therefore, we must pay particular attention to such con-
cepts as "data hygiene," data quality, and data economics in order to
achieve the company-wide consistency of business views required for
global management decision support.

By addressing these topics, this second volume ranks as a valuable and
welcome edition to the SAP BW Library. It is, as expected, a complete and
long overdue documentation of data warehouse techniques designed
specifically for the implementation of SAP BW. Planning and designing
the cultivation of "data warehouses" should help you to provide an orga-
nized product offering, unlike those bargain basement sales where it is
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difficult to distinguish what you want because of the sheer quantity of
items that you have to sift through.

| hope all readers enjoy this book and, to all those who like me do not
want to or do not have to travel the long-suffering road to implementa-
tion, | hope you find it to be a useful guide and helpful navigator that
enables you to reach your own ETL milestone.

Leverkusen, Germany, December 2005
Lothar Burow

Director of Business Intelligence Services
Bayer MaterialScience AG
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Foreword

When Wiebke Hubner, then an editor at SAP PRESS, asked me in Decem-
ber of 2002 if | wanted to write a book on SAP BW, | scoffed at the idea.
Such a book would have to be too voluminous to provide an adequate
presentation of the topic. | also believed that there would not be suffi-
cient demand for this type of book, so as to make the effort worthwhile.
Fortunately, she persisted, which resulted in SAP BW Professional, our first
book on SAP Business Information Warehouse. | paid particular attention
to the rapid development of the reporting functionality in SAP BW 3.x
and other topics in that book.

Writing the book not only proved to be enjoyable, but the collective
interest generated by this subject came as a welcome surprise. That's why
I'm so pleased to thank you, the readers, in the foreword of this book for
your support and invaluable feedback. Furthermore, because of this
mounting interest in SAP BW, a second edition of the first book was pub-
lished in several languages.

| hope to contribute to enabling companies to meet the challenges of
adequate information acquisition and usage. That includes the successful
use of business intelligence tools. With SAP BW, SAP has been offering a
very powerful tool for several years now. However, implementations
often fail to reach an appropriate standard, so that the ability of such a
product to function in real-world situations remains questionable. My
goal is to increase the public's awareness of the functionality of business
intelligence tools and the options that are available, so that future imple-
mentations and the operation of these solutions are more successful and
beneficial.

Based on the great interest shown in the first book, the rapid develop-
ment of SAP Business Intelligence components, and the welcome growth
of our company, the management of the CubeServ Group decided to
approach the topic even more comprehensively in collaboration with SAP
PRESS. This led to the idea of offering a progressively, comprehensive
compendium—a compendium that would describe the functionality of
SAP BW in even greater detail.

It became readily apparent that it would take more than one book and
one individual involved in the life of a project to complete such a task:
The functionality (luckily) is too vast and such a book would be too com-
prehensive. Therefore, we needed to create a multivolume work that
would focus on specific aspects, such as data modeling, extraction, trans-
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formation, and loading (ETL) processes, reporting, or planning. The
notion of a new series, the SAP BW Library, began to take shape.

Because our wonderful CubeServ team consists of many highly motivated
coworkers, we were quickly able to form a team of authors that was will-
ing to distribute the work and produce a book on each topic.

Volume 1 of the SAP BW Library, an introduction to data modeling using
SAP BW, was published a few months ago and, to our delight, met with
a remarkable response.

It gives me great pleasure to be able to present the second volume of the
SAP BW Library with an introduction to data retrieval with SAP BW. As
data acquisition becomes more difficult due to a variety of data quality
problems, a stable and flexible solution to ETL processes becomes
increasingly more important. Without a suitable data model or consis-
tently operable ETL processes, business intelligence solutions are des-
tined to fail. Our goal with this current volume is to support you in find-
ing the right path to mapping ETL processes using SAP BW.

Because several authors are already working on the forthcoming volumes,
I'm confident that, step by step, this series will offer you a comprehensive
description of the functionality of SAP BW. And, if interest continues to
remain high, additional books will appear after the first four volumes and
address SAP Business Intelligence tools in even greater detail.

Jona, Switzerland —December 2005
Norbert Egger

Foreword



5 ETL Process: Master Data

Of what use are the most modern data warehousing systems,

if they're based on master data for customers or material that

is incomplete, outdated, or inconsistent? The quality of mas-
ter data is critical to ensure the success of transactions and
analytical processes in the company. Not only does the qual-
ity of master data substantially affect the efficiency of an
organization, it also determines the quality of products and
services.

5.1 General Overview

The essential objective of any normalization is to eliminate any redundan-
cies and anomalies that occur when data is changed, for example, during
insertions, or changes and deletions of data records. It is only by acquiring
and storing master data that a relatively high degree of normalization—as
is required for relational databases—is guaranteed in the SAP BW system.
It is in this context that you must ensure that the acquired data is in a sim-

ilarly normalized state when you store it.

Normalization

The theory of normalization that was established by E. F. Codd” con-
sists of nine rules. These rules are also referred to as the first through
ninth normal form, the first three of them being the most important. In
a step-by-step process, a database is converted into the status of the
first through ninth normal form.

The first five normal forms, which are predominantly used, are defined
as follows:

» First normal form
In the first normal form, a relation exists if none of its attributes rep-
resents a subordinate relation and if all attributes contain only
atomic values.

» Second normal form
In the second normal form, a database must always be set at the
status of the first normal form before it can be set into the second

1 See Codd, 1983.
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normal form. In this context, all the attributes that are not part of
the key must be functionally dependent on the key. If a key consists
of several subkeys, the element that is dependent on only one sub-
key must be extracted.

Third normal form

In addition to the specifications outlined for the second normal
form, the rule for each key is that attributes that don't belong to the
key are not transitively dependent on it. This means that all
attributes depend only on the key attribute, and not on other
attributes. A potential dependency between the attributes must be
resolved.

Fourth normal form

The fourth normal form deals with attribute groups that contain
multiple dependencies to a superordinate key (super key). These
multiple dependencies must be resolved into single dependencies
(cf. the third normal form).

Fifth normal form

If in the fourth normal form, you can create single dependencies
without experiencing data loss, it may be necessary to resort to a
second or third super key. You must repeat this step as often as
needed so that only single dependencies of the attributes to one or
more super keys remain.

In addition, the effects of larger deficits in how consistent and up-to-date
the master data is can be noticed very quickly:

>

Wrong decisions
Caused by a lack of transparency and incomplete data basis

High administration costs
Caused by multiple data entries, troubleshooting, and complaint pro-
cessing

High IT costs
Arise when data is distributed among many different types of systems

Long runtimes for business processes
Occur because individual units are constantly awaiting data from oth-
ers, or responsibilities have not been clearly defined

For these reasons, we will now describe the process of master data acqui-
sition in a clear and detailed manner.

ETL Process: Master Data



5.2 Master Data

In SAP BW, three different types of master data can be differentiated in
InfoObjects.

1. Texts
Texts are used to describe a master record. In SAP Business Information
Warehouse (SAP BW), up to three texts can be maintained for each
master record. These texts can consist of the following: one short text,
one medium text, and one long text. An example of a master data text
is the name of the supplier that goes with the supplier number.

2. Attributes
Master data attributes are fields that are used to provide a more
detailed description of master data elements. These attributes are used
to display additional information so results can be better understood.
An attribute table can be used by several InfoCubes. This ensures a
higher level of transparency for the user and a more comprehensive
consistency. An example of a master data attribute is the country of the
supplier that goes with the supplier number.

3. Hierarchies
Hierarchies can be used in the analysis to describe alternative views of
the data. A hierarchy consists of a quantity of nodes that have a parent-
child relationship with one another. The structures can be defined in a
version-specific as well as a time-dependent manner. An example of
this is the cost center hierarchy.

You can find a detailed description of the types of master data and their
usage options as well as numerous examples in Volume 1 of the SAP BW
Library.?

5.3 The ETL Process

As we already described at the beginning of this book, the extraction,
transformation, and loading (ETL) process is the process of regularly
updating the SAP BW data. For this process, the data must first be
extracted from the source systems, then checked for consistency—and if
necessary adapted—and finally loaded into a data target (see Figure 5.1).

2 See Egger, Fiechter, Rohlf: SAP BW Data Modeling. SAP PRESS 2005.

Master Data
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Figure 51 Schematic Diagram of the ETL Process

Phases of the ETL process

» Extraction
In this first step, you must select all the source data and then pro-
vide it for the transformation process that follows. In this phase, you
generally see a high level of heterogeneity because all initial data is
generated in different data processing systems.

» Transformation
Data transformation is the central task of the ETL process where the
initial data must be adapted to the structure of the data target. Fur-
thermore, the data quality should be analyzed and automatically
increased.

» Loading
Once the data has been checked and made available, it is integrated
into SAP BW. In this context, the work area where the data is
located is called the Persistent Staging Area (PSA). The process of
loading data always includes a probable aggregation of the
extracted and transformed data.

5.4 Data Targets

The process of transferring master data into the SAP Business Information
Warehouse is referred to as update into the data target. This is a generic
term for the physical objects that are relevant for modeling the data

ETL Process: Master Data



model and for loading the data. Data targets can be InfoObjects, Info-
Cubes, or Operational Data Store (ODS) objects. You must distinguish
between the following two data targets:

» Pure data targets for which you cannot create or execute any queries
InfoCubes may act as only a data source for another InfoCube. It is also
possible that ODS objects and InfoObjects were not modeled for
reporting purposes.

» Data targets for which queries can be defined
A characteristic can become a data target if it carries texts or attributes.
You cannot load hierarchies by using update rules. In order to declare
a characteristic as a data target, the InfoArea must be entered in the
relevant field of the object properties.

Declaring Data Targets

By specifying an InfoArea, you can declare a characteristic as an InfoPro-
vider (see Figure 5.2).

FEE |Velsion Comparison & | S IEG) Business Content &)

Characteristic GCOMP_CODE

Long description Company code

Short description Company code

Wersion O Revised B Mot saved
Object Status @ Active, executable

General | Business Explorer = @ Masterdatatets | @ Hierarchy | O Attributes ||,

[v] With master data [v] Wiith texds
Master Diata Tahles Text Table Properties
Wiews of MstrDtaThis SBIO/HCOMP CODE Texttahle JBIB/TCOMP CODE
Master data tah fBIO/PCOMP CODE []5hart text exists
SID table attr. fBIO/XCOMP CODE [v] Medium length text exists
[ Long text exists

[ Texts language dependent
[]Texts are time-dep.

[ MstDatahdaint with Autharizatio
0DE ohjectfor checking
Master Data InfoSaurce f Data Target ! InfaProvider

| InfoSource with Direct Update

Application Campoanent FI-IN Fl Master Data
¥| Character. is data targetiinfoFrovider
Infodrea FI-I0

[] Characterist. is export data source

Figure 5.2 By Specifying an InfoArea, a Characteristic Is Declared as an InfoProvider.
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Another option when declaring a data target is to call the Administrator
Workbench via Transaction RSA10 and then to select the InfoArea to
which you want to assign the InfoObject.

» Right-click on this InfoArea and select the Insert Characteristic as
Data Target menu item (see Figure 5.3, Step 1).
» A popup prompts you to assign an InfoArea to an InfoObject (Step 2).

» After you have entered the object, confirm your entry so that the
InfoObject is created as a data target and assigned to the InfoArea.

InfoProvider Techn.name
= @ InfoPravider INFOCUBETREE
[» € CubeServEngines Business Intelligence Applications ZEKOMPEMDIUMOY
7 & SAP Business Content Z5AP_BC
> €% Unassigned Modes MODESMNOTCOMMECTED
4% SAP Business One af=3=Ta]
[ € Customer Relationship Management OCRM
> €% Industry Sectars QIMDUSTRIES
[ € Product Lifecycle Management OPLM
[ € Supplier Relationship Management OSRM
[» €® Supply Chain Management 0SCh
[ € External Market Data OEXT_MKT_DATA
[ € Financials Management & Controlling OFMCO
~ OcA

QcA_IO
P €9 Consolidated InfoProviders Create...
[» €9 ContentIntegratar EERERE.. 1
Hurman Resources n
“ Delete

€9 Marketplace

€ Payroll
49 Strategic Enterprise ManagRment

Create InfoCube..
Create ODS Ohject..
Create MultiPravider...

Ll vl v v

Create InfoSet...

Insert Characteristic as Data Target...

an Infafrea to an Infafihiact
Infofrea 2
nfoChject

¥ X

Cross-application Master Dataf
ACOMP_CODE|

Figure 5.3 By Assigning a Characteristic to an InfoArea, the Characteristic Is Declared
as an InfoProvider.

5.5 Types of Updates for Master Data

You must distinguish ETL processes with flexible update from ETL pro-
cesses with direct update in the data target.

An InfoSource with flexible update means that you can update the data
from its Communication Structure into any data target. Hierarchies, how-
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ever, are exceptions to this type of update. For hierarchies, update rules
are used. It is therefore possible to store data in master data and text
tables as well as in ODS objects. In addition, by using an InfoSource, sev-
eral data targets can be provided with data concurrently (see Figure 5.4).

Customer (Sales)

f

@

Customer (Sales)

Y

o

]
KIUNDE_VERTRI WWIKUNDE_TEX
S ]
KUNDE_VERTRI WWIKUNDE_TEX
EE for Source T for Source
system File system File
&=
File System

Figure 5.4 During a Flexible Update, the Extracted Data Is Written into the Data Tar-

get via a Separate InfoSource with Update Rules.

For data targets with direct update, only one data target can be popu-
lated by the data acquisition process (see Figure 5.5). This data target is
always the data-carrying characteristic. Note that this type of update can-

not provide ODS objects with master data.

Business area

&

.

OBUS_AREA,_AT

\“\E

OEUS_AREA_TE

=]
Business area for
Source system
T04: Client 800

=

Business Area for
Source system

T04: Client 800

=
T04: Client 800

Figure 5.5 During a Direct Update, the Extracted Data Is Written Directly into the
Data Target. The Characteristic Itself Represents the InfoSource.

Types of Updates for Master Data

Direct update
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Combined update  You can also combine both update types (flexible and direct). For exam-
ple, the attributes of an InfoProvider can be written flexibly into one or
several data targets, whereas the texts for this characteristic are loaded by
direct update (see Figure 5.6).

&
Work breakdown
structure element
WWBS element)

¥

@

WWEBS Element

g E/m/ \E B

OWES_ELEMT T| |0OWBS_ELEMT A| |OWBS_ELEMT A| | DWES_ELEMT_

& & & &

= [E] [E] i
Work breakdown Work breakdown Work Breakdown Wark breakdown
structure element structure element Structure structure element
WEBS element) MWES element) Element (WES WWES element)
for Source sy for Source sy Elerment) far far Source sy
Ed ]
#1171 Client 001 211 Client 001

Figure 5.6 The Attributes of the “Work Breakdown Structure Element" Characteristic
Are Updated Flexibly to the Data Target, Whereas Texts and Hierarchies Are Updated
Directly into the Data Target.

5.6 ETL Process for Master Data

ETL Process  In the following section, the ETL process will be described step-by-step.
up tothe 1 this process, as shown in Figures 5.4 to 5.6, the levels of updating up
InfoSource . . . . . .
to and including the Persistent Staging Area (PSA) are identical for both
flexible and direct updates.

Therefore, we will now describe both of these types jointly up to that
point. So that we can provide you with an overview of the process as well
as position for you the exact level of updating that is being currently
described, Figure 5.7 illustrates the ETL process.
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