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A wise person once said, “Watch your beginnings.” This first practical, 
hands-on chapter sets the stage for everything else that is to follow, so pay 
careful attention. Much depends on getting this first part right.

SAP BW as a Crystal Reports Data Source3 

The purpose of this chapter is to help the reader understand how SAP BW func-
tions as a data source for developing reports using Crystal Reports. This informa-
tion is critical to the success of your Crystal Reports development effort because 
it forms the foundation of everything else we’ll be covering in the remainder of 
this book.

Note

The information and techniques we’ll be covering will benefit not only you as a Crystal 
Reports developer but also anyone who is responsible for the creation of BW que-
ries in your organization. If someone else besides you creates or will be creating SAP 
NetWeaver BW queries for use with Crystal Reports, it’s imperative that the information 
in this chapter be passed on that person before you begin your Crystal Reports develop-
ment efforts.

First, we will cover some basic concepts and terminology concerning SAP BW. 
Next will be a brief discussion of a phenomenon peculiar to the world of data 
warehouses called “data explosion” and its potential impact on the Crystal Reports 
developer. Then we’ll have a practical lesson covering the two SAP BW data sources 
available to the Crystal Reports developer: the BW query and the Data Store Object 
(DSO). Lastly, and most importantly, we’ll get hands-on experience with creating 
a master BW query and a Crystal Reports template.

SAP NetWeaver Business Warehouse3.1  101

Fortunately, as a Crystal Reports developer there’s not a lot that you need to know 
about the inner workings of SAP NetWeaver Business Warehouse (or, as its better 
known, SAP NetWeaver BW). The goal here isn’t to make you an expert on SAP 
NetWeaver BW, but to help you understand when to talk to someone who is.
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Let’s get one of the more difficult (and more delicate) items out of the way right up 
front: What is SAP BW and SAP BI, and are they one in the same? The confusion 
concerning SAP NetWeaver BW versus SAP BI stems from another case of a new 
marketing strategy coming head-to-head with a natural human trait commonly 
known as “resistance to change.” It’s a little like the ill-fated “New Coke” cam-
paign that The Coca-Cola Company put on in 1985, only this time only the name 
changed and the product remained essentially the same.

To help understand where we have come from, you have to start with SAP 
NetWeaver BW. The BW stands for Business Warehouse. The warehouse part of 
the name comes from the fact that SAP NetWeaver BW is SAP’s data warehouse 
product. SAP NetWeaver BW was originally developed and released in 1997 as 
SAP Business Information Warehouse (or BIW). Apparently this was about four 
too many syllables for the market to bear so the name was quickly abbreviated 
to SAP Business Warehouse, which was now only two words so naturally it was 
immediately acronym-ed into simple and short “SAP BW.”

Once the market settled into SAP BW, things remained unchanged for many 
years until the release of NetWeaver 2004s, when SAP renamed SAP BW to SAP 
NetWeaver BI. Because thousands of SAP customers had been calling it SAP BW 
for so many years, it became immediately evident that almost all of them weren’t 
going to be dropping the old familiar name for a new one any time soon. So SAP 
came up with a bit of a compromise: They retained the NetWeaver BI label for all 
the frontend tools and interfaces (the stuff the end user sees) and reverted back to 
the familiar SAP BW label for the backend data warehouse. So, technically speak-
ing, when you’re working with Crystal Reports, you’re using a NetWeaver BI tool 
on top of SAP BW.

A Short Course on SAP NetWeaver BW Terminology3.2 

Like any other highly successful technology in the IT world, SAP NetWeaver BW 
has developed its own lingo and catch-phrases over the years, some of it official 
and some of it not so official. The following is a brief list of some of the more com-
mon terms and expressions, along with an attempt to convey their meanings.

By way of reminder, if you’re a business-side end user who is interested in pro-
ducing your own reports using Crystal Reports, it certainly is not a requirement 
that you understand all of the following terms along with the many others not 
listed that are associated with SAP NetWeaver BW. However, because the process 
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of developing reports will almost certainly draw you closer to the IT side of the 
organization, it can be helpful to learn a little more about what the other side is 
talking about.

CubeEE   
In pure SAP BW–speak, the term is Infocube. From a business user’s perspective, 
this is simply a place where business data is stored off-line (in a data ware-
house) from the transactional system (where data is entered) for reporting pur-
poses. A cube is also known as a multi-dimensional data structure. To get even 
more technical, a cube is the data structure used for OLAP (online analytical 
processing).

QueryEE   
This can now take on two different functions. For the SAP BEx end user, a 
query is a report. The query is executed and data is returned into the SAP BEx 
analyzer. For Crystal Reports, a query is a data source for the Crystal Reports 
developer.

Key figureEE    
Known in other data warehouse circles as a measure, this is a simply a number 
that represents an aggregate (or summary). Two common key figures are the 
total number of an item sold (Quantity Sold) and the dollar amount 
(Revenue).

AggregateEE  
This is a summary or total. The primary job of a data warehouse it to produce 
aggregates on-the-fly, or as you need them. An aggregate is a key figure that has 
been summarized across a set of characteristics (e.g., total sales by division and 
month).

CharacteristicEE   
Similar to the data warehouse term dimension, this is something that can be 
used to identify or classify a business transaction (the name of a product, the 
zip code of the customer, the name of the division, etc.). The SAP NetWeaver 
BW Query Designer groups characteristics into dimensions.

Display attributeEE   
This is additional descriptive information associated with a particular character-
istic. Color or size might be display attributes of the characteristic Product_ID. 
Crystal Reports treats display attributes as fields that can be added to the report. 
Adding a display attribute to a report has the same effect on aggregation as add-
ing the characteristic itself.
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Navigational attributeEE   
In SAP BEx, this is additional information associated with a particular character-
istic that can be used to generate further aggregation. Adding the navigational 
attribute Color to a report that’s currently aggregated on Product_ID will pro-
duce aggregates (or summaries) for each color.

InfoObjectEE  
In SAP NetWeaver BW, key figures and characteristics are collectively known as 
InfoObjects.

Drill downEE   
This is the process of progressing to further details from a summary level. A 
common drill down would be to move from a summary of sales by year to sales 
by month. This is the most common analytic technique used in a data ware-
house environment. Crystal Reports supports drill-down functionality.

VariableEE  
A variable appears to the SAP BEx end user as a prompt used for filtering the 
resulting data set from a BW query. When using a BW query as a data source, 
Crystal Reports automatically creates a parameter for each user variable in the 
query. These parameters are then presented to the end user when viewing Crys-
tal Reports through a web browser.

HierarchyEE   
This is a mechanism within SAP NetWeaver BW for organizing characteristic 
values in an ah hoc fashion. Because hierarchies are created manually and aren’t 
driven by data values, they’re by their nature a very flexible way to organize 
data, but at the same time they can be very maintenance intensive in a dynamic 
data environment. Crystal Reports fully supports the use of hierarchies in SAP 
NetWeaver BW.

LandscapeEE   
This term is used primarily by IT personnel. It refers collectively to the three 
environments that normally exist in any SAP client site: development, test (or 
quality), and production, most commonly referred to as simply Dev, Q, and P.

TransportEE   
This is the process of moving code, or objects, from one SAP NetWeaver BW 
system to the next. An object is first created (or developed) in the development 
environment, then transported up to the quality environment, and then, after 
being tested and approved, finally transported into the production environ-
ment. Both BW queries and Crystal Reports are moved from development to 
production in this way.
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Handle with Care: The Exploding Data Warehouse3.3 

Before we move on to the practical, hands-on lessons on creating SAP BI reports 
using Crystal Reports, it can be useful to explore a phenomenon unique to the 
world of data warehousing, something known as “data explosion.” This is the 
tendency for data being stored and returned from a data warehouse to expand 
dramatically (sometimes exponentially) as the number of characteristics (or dimen-
sions) increases.

This topic can get very technical and very confusing very quickly as you start to 
bring in such concepts as “sparse data” and “preaggregates” and a whole spec-
trum of very impressive-sounding words. Fortunately for us, we’re only inter-
ested in how it directly effects our efforts to produce Crystal Reports against SAP 
NetWeaver BW (specifically, against an InfoCube in SAP NetWeaver BW).

Here’s how it plays out for the Crystal Reports developer. As you add characteris-
tics from your BW query to your Crystal Report, you’re now requesting more sum-
maries (aggregates) to be generated for you by SAP NetWeaver BW. This brings us 
to the one key difference between reporting off of a multidimensional data source 
(such as SAP NetWeaver BW) and reporting off of a relational data source (such as 
SAP R/3, Oracle, SQL Server, etc.).

Note

When you retrieve data from a relational database, you’re asking for N rows (records) 
of data.

When you retrieve data from SAP NetWeaver BW using a BW query, you’re asking for N 
summary calculations to be generated. Each summary will return one row.

To look at it in a simplified way, when you retrieve data from a multidimensional 
data source like SAP NetWeaver BW, you’re in reality asking it to create a set of 
summaries of whatever key figures (measures) you have included in your query. It 
makes sense that doing this will require a bit more work.

When you’re dealing with relatively small amounts of data and fewer characteris-
tics, this task can be quite easy and efficient for SAP NetWeaver BW (or any other 
multidimensional database) to handle. These smaller, focused queries can take 
just a second or two to process. However, things can change quite dramatically 
and quite suddenly as either one of two things happen: the size of the database 
increases and/or the number of characteristics (dimensions) increases.
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To explain this, let’s take a look at a simple scenario. Let’s say we have an SAP 
NetWeaver BW InfoCube that contains sales transactions. Each sale, or transaction, 
in the InfoCube has three characteristics associated with it: Sales Division, Sales 
Representative, and Date of Sale.

This tells us the number of characteristics being stored in the cube but not the 
possible number of members in each characteristic. This is how things break out 
in this example:

There are three sales divisions.EE

There are 10 sales representatives.EE

There are 30 days of data at any given time in the InfoCube (when a new day is EE

added, the oldest day is dropped).

We know two critical pieces of information: the number of characteristics and the 
number of possible members in each characteristic. But we need one last, critical 
piece of information: How many sales transactions are there in the InfoCube?

The answer to that question of course depends on who this InfoCube belongs to. 
In other words, how big and how busy is the company (specifi cally the number 
of sales people in the company)? It would be one thing if we’re talking about 
the local hardware store on the corner. It’s a completely different thing if we’re 
talking about Home Depot worldwide sales. For the sake of our discussion, we’ll 
assume we’re talking about a small, local business that makes around 100 sales 
per month.

We’re now going to create a Crystal Reports report using a sales query  against our 
SAP NetWeaver BW sales InfoCube. The fi rst report we create is going to be very 
simple: Total Sales by Division. To do this, all we need to do is place the Sales Divi-
sion characteristic  on the report along with the Sales Revenue key fi gure. After the 
report is run, it may look something like Figure 3.1.

Crystal Reports Report Using a Sales Query against Figure 3.1 
Our SAP NetWeaver BW Sales InfoCube
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Because the company has three divisions, the highest number of rows (and sum-
maries) that would be returned is three. It’s possible to have fewer than three, but 
it’s not possible to have more because all we have is three divisions. And it doesn’t 
matter if there were 10 sales or 10,000 sales that month. The number of aggregates 
(and therefore rows) returned is determined not by the number of sales, but by the 
total number of members in the current set of characteristics.

Let’s take our report to the next level. We now want to see the sales not only for 
each division, but for each sales representative within that division. After adding 
the Sales Representative characteristic to our report, we’ll see something like fi g-
ure 3.2.

Report with the Sales Representative Characteristic AddedFigure 3.2 

Because there are a total of 10 sales representatives in the company, the highest 
number of summaries that would be returned would be 10.

So far, in our simple two-step progression, things have progressed in an almost 
linear fashion. We started with a Sales by Division report that produced three 
summaries, one for each of three divisions. We then moved on to a Sales Repre-
sentative report that produced 10 summaries, one for each sales rep. In this case 
because each sales rep belongs to only one division, the number of divisions has 
no effect on the fi nal number of summaries generated, but the number of sales 
reps is what now determines the number of summaries.
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Now let’s see what happens when we decide to go to the next level and create a 
report that breaks out the sales for each sales representative by date.

We’ve already stated that the sales InfoCube always holds exactly 30 days of sales. 
So what will happen when we add the Date characteristic to our report to show 
the sales for each day? Would we now get 30 summaries returned, one for each 
day? Yes, that would be the case if we placed the Date characteristic by itself in the 
report. However, in this example we’re adding the Date characteristic to a report 
that already contains the Sales Division and Sales Representative characteristics. By 
doing this, we’re asking SAP BW to summarize sales for each unique combination 
of sales division, sales representative, and date. Assuming each sales representa-
tive made at least one sale each day, we would then get as many as 300 summaries 
returned (10 sales reps × 30 days of sales).

This creates quite a big jump in the number of summaries (or aggregates) that SAP 
BW has to generate to run our report. So what would happen if we decided to 
add Product to the mix? The correct answer is, it depends, as in it depends on the 
total number of unique products that were sold. If the company sells 10 products 
(and each product was sold a least one time per day by each rep), you’d jump from 
300 aggregates to 3,000. If there are 100 different products you’d go to 30,000 
potential summaries.

At its most basic level this is a fairly simple and straightforward process: as you 
add characteristics from your BW query to your Crystal Reports report, you’ll very 
likely increase the number of summaries or aggregates that SAP BW must generate. 
The reason why we say “very likely” is because not all characteristics will have the 
same effect on the total number of summaries generated.

Some characteristics will have a relatively low level of granularity (fewer unique 
members), and others will have a higher level of granularity (more unique mem-
bers). An example of a common characteristic in SAP NetWeaver BW that would 
have a low level of granularity is Sales Channel. Most companies have relatively 
few sales channels. A characteristic that typically has a high level of granular-
ity is Product. Most companies have a lot more products than they have sales 
channels.

This brings us to the most important thing you need to know about this concept 
of data explosion when creating reports against SAP NetWeaver BW. The charac-
teristic with the highest level of granularity (the most unique members possible) 
is what we’ll refer to as the “document level” characteristic. For sales information, 
this would be Sales Document. For accounting information it would be Accounting 
Document. In purchasing it would be a particular purchase order.
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Note

Beware of the Document characteristic. It’s by far the most explosive of all charac-
teristics.

When you think about it, this makes perfect sense. You can’t get any more granu-
lar in any business than an individual transaction (actually, one more level is pos-
sible — the line item level — but for all practical purposes you would never create 
a report in SAP NetWeaver BW at the line item level). In one sense, any business 
is ultimately the sum of all its transactions. And in even the smallest of businesses 
the number of transactions will (or should) dwarf the number of almost anything 
else you can think of within that business.

This brings us to our final topic regarding the inner workings of the data ware-
house (or at least as much as you need to know as a Crystal Reports developer), 
and that is, “Does it make sense to include document-level transaction data in an 
InfoCube?”

First, many organizations use SAP NetWeaver BW to create detail-level reports at 
the transaction level, so it’s very common to see document-level characteristics 
included in an InfoCube. This occurs because business end users are interested 
not only in high-level summary data. They also want to see the details. Because 
of this the people who build SAP InfoCubes often include transaction-level detail 
in their cubes.

Why would this be a problem? If this is what the business wants (and needs), 
why not give it to them? Well, this wouldn’t be a problem if we lived in a world 
without limits, but unfortunately we do. And we sometimes hit those limits head 
on. This is what can happen when you try to do too much with too few resources. 
Things fall apart (or explode).

The practical fallout of all this is when you include a document-level characteris-
tic from a BW query in your report, you run the risk of the report running out of 
resources on the SAP NetWeaver BW server. What this means ultimately is that 
the report will fail, with either a timeout or some sort of “out of memory” error. 
At a minimum the report may take a very long time to run. Either way, you always 
increase your chances of a significant performance issues when you include a doc-
ument-level characteristic in your report, especially with very large data sets.

The obvious next question then becomes, “Is there a way to provide business users 
with transaction-level detail without potentially compromising performance?” Or 
perhaps another way to say this might be, “Is there a way to provide transaction-
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level detail in SAP NetWeaver BW without including it in the InfoCube?” The 
answer on both counts is “Yes.”

We won’t go into detail at this point, but when you introduce a powerful, highly 
versatile reporting tool like Crystal Reports into the mix, it introduces some inter-
esting new possibilities for handling the “summary to detail” dilemma often 
encountered in data warehouses. Essentially it comes down to this: you leave the 
transaction-level detail out of the InfoCube entirely. This allows the InfoCube to 
do what it was designed to do: provide high-level summary data on-the-fly with a 
high level of performance (or at least it increases the chances of providing a high 
level of performance). The transaction-level detail can be left in a Data Store Object 
(DSO, which we’ll describe later in this chapter when we look at the two differ-
ent data sources in SAP BI), and Crystal Reports becomes the bridge between the 
two.

As you’ll learn later in the hands-on exercises, Crystal Reports has a powerful fea-
ture known as a “subreport.” If you’re familiar with Crystal Reports at all, chances 
are you’ve at least heard of subreports. This is a very handy feature that, among 
other things, allows you as a report developer to “bridge” between two completely 
different data sources. You can use it to bridge between a BW query and a DSO 
or even a BW query and SAP ERP Central Component (or SAP R/3). This is very 
similar in concept to “jump” reports in the BEx analyzer.

It’s now time to move away from the theoretical and on to some of the more prac-
tical aspects of developing Crystal Reports against SAP BW, which is why we’re all 
here. The first step in the process is identifying and understanding the data sources 
in SAP BW that are available for use with Crystal Reports: the BW query and the 
Data Store Object (DSO). If you’re a current SAP BEx end user, chances are you’re 
at least somewhat familiar with the BW query. It’s unlikely, however, that you’d 
have any idea what a Data Store Object is (unless you’re an SAP BW developer). 
Let’s take a look at both of these and see how they work with Crystal Reports.

The BW Query3.4 : Bedrock of SAP BEx

If you’re an experienced SAP BEx end user, you’ve probably at least been intro-
duced to the concept of the BW query. Whenever you run a report in the BEx ana-
lyzer you first open a BW query as your data source. You then typically respond 
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to one or more prompts and run the query. The results are then displayed in the 
BEx analyzer (within Excel).

Some advanced end users have the ability to develop their own BW queries for 
their personal use and for other end users. However, in most organizations the 
development of BW queries is typically handled by someone in IT. If you don’t 
have the ability to develop BW queries, you may want to find someone in your 
organization who does and show them the following section. What you (and they) 
are about to learn will probably save you both a lot of time and potential frustra-
tion. This is especially important if your organization has any history of develop-
ing BW queries for use with the SAP BEx analyzer.

Designing BW Queries for Use with Crystal Reports3.4.1 

The process of designing a BW query for use as a data source for Crystal Reports 
differs significantly from the standard process of designing queries for use with 
the BEx analyzer. Essentially the difference comes down to the fact that when used 
with SAP BEx, the query designer is in charge of creating the final look and feel of 
the report (the layout), whereas queries designed for Crystal Reports are simply a 
data source for the Crystal Reports designer. In this case the person developing the 
Crystal Reports report is responsible for the final layout of the report.

Therefore, creating queries for use with Crystal Reports is normally an easier pro-
cess than creating queries for the BEx analyzer, simply because no consideration is 
given to the final layout of the report. Essentially all you’re really doing is “staging” 
data into the query and making it available to the Crystal Reports developer. The 
organization of the query elements means absolutely nothing.

One of the greatest benefits of the MDX query driver used by Crystal Reports is 
that it allows the query designer to “load up” the query with as many characteris-
tics and key figures as there are in the source InfoProvider. With the MDX query 
driver there’s now (almost) no reason to create more than one query per Info-
Provider, which makes the idea of a “master” query for reporting a reality. In the 
past, with the original BW query driver, it was necessary to custom tailor each BW 
query for a particular Crystal Reports report. Now that this is no longer necessary, 
the process of creating and maintaining BW queries for use with Crystal Reports 
is much more manageable.
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Note

Although it’s true that the MDX query driver allows the query designer to essentially 
“pass through” all of the characteristics and key figures defined in an InfoProvider, it’s 
important to realize that this now places the burden of restricting the number of active 
characteristics and key figures on the Crystal Reports developer. As you’ll recall from our 
earlier discussion of data explosion, it’s especially important with larger data sets to be 
careful about how many characteristics you make active in a query.

So, although it’s very convenient and advantageous from a query development and 
maintenance perspective to maintain a one-to-one ratio of queries to InfoProvid-
ers, it becomes very important that the Crystal Reports designer understand the 
implication of adding additional characteristics to a Crystal Reports report. We’ll 
cover this in some detail in the next chapter when we begin our hands-on devel-
opment with Crystal Reports.

Once you’ve created your master BW query for a particular InfoProvider, the next 
step is to create a Crystal Reports template that uses that BW query as its data 
source. This Crystal Reports template then becomes the starting point for anyone 
who wants to create a report against a particular InfoProvider.

InfoProvider
(InfoCube, Multi-

Provider, etc.)

“Master”
BW Query

Crystal
Reports

Ideal ScenarioFigure 3.3 

Although this is the ideal scenario, two characteristics of the BW query can (and 
will) stand in the way of achieving the goal of one template to one query to one 
InfoProvider: hierarchies and variables.

Our goal is to explain not what hierarchies and variables are and how they work, 
but their impact on the idea of creating a single master query for a given InfoPro-
vider. Later, in the hands-on exercises, we’ll look at both of these BW query ele-
ments and how they’re handled in Crystal Reports.
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If your organization utilizes hierarchies (and most do, especially in financial report-
ing), you’ll find it necessary to create at least one additional query to handle your 
reports that require the use of a hierarchy. This is because once you assign a hier-
archy to a characteristic in a query, there’s no way in Crystal Reports to “unassign” 
the hierarchy. This means you’ll always get not only the base line data (the “post-
able nodes”) but all of the defined summary nodes as well. Although you don’t 
have to actually re-create the structure of the hierarchy itself in Crystal Reports, 
you’re still going to be stuck with additional summary nodes to deal with. So if 
your report does not require a hierarchy, you’ll up with additional summary nodes 
you don’t need.

There is a way within Crystal Reports to strip out the summary nodes of a hierar-
chy to get you back to the base nodes (postable nodes). This is primarily because 
in Crystal Reports if you know what you’re doing, you can do just about anything. 
However, this is extremely time-consuming. It’s best to just create another query 
without the hierarchy.

A second potential obstacle to achieving this ideal one-to-one-to-one scenario is 
variables. These are better known to end users as prompts and are used by SAP BEx 
users to filter the returned data set. Because not all reports against a particular 
InfoProvider require the same filters, this means it may become necessary to create 
a separate query for each set of end user variables (or prompts). This is because, 
much like hierarchies, once a variable is attached to a query characteristic, it’s not 
possible to unattach it in Crystal Reports. As we’ll see later in the hands-on exer-
cises, Crystal Reports will always create a parameter for any variable it finds in the 
BW query, and that parameter will always get passed on to the end user when he 
runs the report.

We say “may become necessary” because it’s possible to make a variable optional, 
allowing the end user to skip or ignore the variable when running the report. This 
now becomes an issue of usability and the end user’s tolerance for seeing “extra” 
variables when running a report. We’ll cover this in more detail later when we 
look in depth at end-user variables.

So although it may not always be possible to have a single BW query for each Info-
Provider, with the MDX query driver it’s possible to greatly reduce the number of 
queries necessary to provide your Crystal Reports designers with the data sources 
required to meet their BI reporting requirements.
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Going “Flat” – the DSO3.4.2 

Before we move on with BW queries and, more specifically, how best to create 
queries for use with Crystal Reports, let’s briefly explore the other, lesser known 
SAP BW data source: the Data Store Object (DSO).

First, here again there’s been some name changing going on. The DSO was initially 
referred to as the ODS (Operational Data Store). In fact, the driver used in Crystal 
Reports 2008 is still called the SAP Operational Data Store driver.

In it’s simplest form, a DSO is just transactional data (usually from SAP ERP Cen-
tral Component or SAP R/3) that’s been moved over to SAP BW. It may have been 
cleaned up a bit, but usually it’s copied over from the transaction source system 
as-is. The primary difference between the DSO as a data source and a BW query is 
that the data isn’t normally summarized and, if it is, it’s stored as a summary only. 
In other words, unlike working with a BW query, you cannot ask for new summa-
ries to be created for you on-the-fly. What you see is what you get.

In this way a DSO looks and feels just like any other relational (SQL) table (the 
standard way data is stored in virtually every transaction system on the planet — 
as a series of interconnected (related) tables). As you may recall from an earlier 
discussion, SAP R/3 (ECC) is run on a relational database. (As a side note, Crystal 
Reports includes a driver called the Open SQL driver that allows report developers 
to directly access the underlying transaction tables of SAP R/3 [SAP ERP Central 
Component]).

So what are DSOs used for in SAP BW? They’re used almost exclusively to store 
transaction-level (detail) data to support the use of drill-down reporting in SAP 
BW. As you may recall from our discussion about the exploding data warehouse 
earlier in this chapter, it’s inherently challenging (and contradictory) in a data 
warehouse environment to store transactional data in a multidimensional struc-
ture, or cube. Sometimes you can pull it off, but often it’s is impractical owing to 
performance constraints.

Creating a Master Query3.4.3 

Let’s look at an overview of creating a master BW query against an InfoProvider. 
Because the goal of this book is to teach you how to use Crystal Reports, not the 
SAP NetWeaver BW Query Designer, we’re going to take a high-level look at devel-
oping basic queries. In the following section we’ll assume that the reader has at 
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least a basic understanding of developing queries using the SAP NetWeaver BW 
Query Designer and has previous hands-on experience.

Figure 3.4) shows the SAP NetWeaver BW 7.1 Query Designer  with the Sales Over-
view InfoCube open in the InfoProvider pane at the left.

Query Designer with the Sales Overview InfoCube OpenFigure 3.4 

Next we’ll expand the Key Figures and Dimension nodes to see all of the available 
key fi gures and characteristics in this InfoProvider (Figure 3.5).

This InfoProvider is fairly limited in the number of available key fi gures and char-
acteristics. Most real-world InfoProviders have signifi cantly more than what is 
shown here. In this simple scenario all we need to do is drag all key fi gures and 
characteristics into the appropriate panes on the right.
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Expanded Key FiguresFigure 3.5  and Dimension Nodes

Key fi gures always go in the Columns pane on the right. For queries designed for 
the BEx analyzer, where you place individual characteristics depends on how the 
SAP BEx end user is going to use them when the report is run. If you want to use 
the characteristic in the initial view of the report, you put the characteristic in the 
Rows pane. If you don’t want it used for the initial view of the report but made 
available for the end user to create additional views (drill downs, slices), you place 
it in the Free Characteristics  pane.

However, we’re not developing this query with SAP BEx in mind, but for Crystal 
Reports. With Crystal Reports (using the MDX query driver) it makes no difference 
where you place your characteristics because Crystal Reports will treat them all as 
free characteristics until you use them in your Crystal Reports report. Then, and 
only then, do they become active characteristics.

So, where should you place your characteristics when developing a query for Crys-
tal Reports? We recommend putting all characteristics in the Free Characteristics 
pane of the Query Designer in case an SAP BEx user attempts to run this query 
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using the BEx analyzer. It can be possible (given your particular security confi gura-
tion) for an SAP BEx end user to accidentally run one of your master BW queries 
that you’ve designed for Crystal Reports. If this happens and you’ve made all your 
characteristics active row characteristics, the query may take a long time to run 
and will potentially return a lot of data. Plus, it will probably be a very busy report 
that makes little or no sense. However, if you placed all your characteristics in the 
Free Characteristics pane, the user running your query will get just the opposite: 
nothing. One other advantage of this approach is that the original SAP BW Query 
Driver  (which has been deprecated by SAP but is still available for backward com-
patibility) is incapable of accessing free characteristics. So if you mistakenly use 
this driver instead of the current MDX query driver, you’ll be unable to use any 
characteristics, rendering the query unusable.

Now we’ll drag all of the available characteristics and key fi gures to their appropri-
ate places on the right, as shown in Figure 3.6).

Drag All Available Characteristics and Key Figures to Their Appropriate Places on the Figure 3.6 
Right
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That’s it! We’ve created a simple master query that a Crystal Reports developer can 
use to create any type of report that requires information from the Sales Overview 
InfoProvider. The only element we’re missing that’s in virtually every real-world 
query is at least one characteristic variable (for fi ltering the data).

We just need to make one more setting before saving our query. The name of the 
setting is Allow External Access to this Query. You get to this setting by going 
to the Properties pane on the right side of the Query Designer and selecting the 
Advanced tab (Figure 3.7).

Allow External Access to QueryFigure 3.7 

All you need to do is select this option to turn it on. Contrary to what you may 
hear elsewhere, you don’t have to activate this to access a BW query in Crystal 
Reports as a data source. It is required, however, if you decide to change the data 
source of an existing Crystal Reports report to a different query. If the new query 
doesn’t have this option selected, you won’t be able to make the switch (this fea-
ture is called Set Location ).

Let’s now save what we have so we can proceed to the next step, which is the 
creation of a Crystal Reports template using this new query. When saving any 
BW query, you must supply both a description and a technical name. Depending 
on your organization, the description can be just about anything that adequately 
describes the query. Technical names, however, normally follow a predefi ned for-
mat. It’s recommended that part of the technical name identify this query as one 
that was developed specifi cally for use with Crystal Reports. A common method is 
to insert “CR” into the technical name, as shown in Figure 3.8.
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Save Query AsFigure 3.8 

Summary3.5 

A thorough understanding of how SAP NetWeaver BW functions as a data EE

source for Crystal Reports is essential if you’re to succeed in developing reports 
in an SAP NetWeaver BW environment.

The world of SAP BW has its own lingo and practices. It’s important that you E

become at least conversant so that you can understand others when discussing 
SAP BW.

Data explosion can easily occur in any data warehouse environment. A data EE

warehouse is designed to produce summaries (or aggregates) based upon a par-
ticular combination of characteristics. As you add characteristics into the mix, 
the number of summaries, or aggregates, tends to increase — sometimes expo-
nentially. At some point you can “hit a wall,” and the warehouse runs out of 
resources to complete your request.

The most dangerous characteristic is the document-level (or transaction) charac-EE

teristic. When this is added to a query (or in the case of Crystal Reports, to a 
report) it results in the maximum number of rows being returned.

The primary advantage of using the new MDX query driver in Crystal Reports E

to create reports against an SAP NetWeaver BW query is that it treats all charac-
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teristics as free characteristics until used somewhere in the Crystal Reports 
report. This allows for the creation of master queries that can be used as the 
data source for a broad range of Crystal Reports reports.

Although it may not always be possible to create a single query per InfoPro-EE

vider, your goal should always be to minimize the number of queries and only 
create additional queries when absolutely necessary. The most common reason 
for having to create another query is the need for a different set of variables in 
a report.
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327_Book_TIGHT.indb   436 4/7/10   10:22:44 AM



437

Index

Dev-Q-P progression, 73
Dimension Nodes, 98
Display attribute, 85
Display Beginning Value formula, 286, 
288
Display Ending Value, 285, 286
Displaying the Group Name in the 
Design Tab, 247
Display top-level summary data, 149
Document level, 90
Document level characteristic (, 387
Document Properties dialog box, 110
Dogmatic Pragmatism, 76
Drill down, 86, 326
DrillDownGroupLevel, 330, 331
Drill-Down Report, 338
DrillDown tab, 337
DSOs, 145, 62
Duplicate Rows Caused by Channel, 233
Dynamic formatting, 249
Dynamic Groups, 346
Dynamic nature, 24
Dynamic pick list, 278

E

Ease of use, 51
Egrouping, 200
Employee ID field, 378
Empty Text Object, 288
End users, 22, 273
ENIAC computer, 21
Entering the Report Title, 192
Enter Values dialog box, 397
Excel, 37
Existing Report, 390
Expanded Key Figures, 98
Experience level, 146
Export, 282
Exporting a Pick List, 281

F

Field Explorer, 112, 279
Field Explorer Showing Parameter, 277
Field Explorer Undocked, 115
Field Options, 161
File menu, 290
Filtering Data, 289
Filters, 95, 147
Final Variable Display, 288
Financial and External Reporting, 62
First Column Heading Moved Down, 127
Flagging, 308
Flat files, 382
Flexibility of the system, 51
Floating Currency Symbol, 187
Footers, 103
Format Date, 120
Format Editor Dialog Box, 316
Format Editor for Numeric Field, 188
Format Field Menu Item, 187
Format Graphic Menu Item, 316
Format Subreport, 395
Formatted Report Template, 128, 131
Formatting toolbar, 109
Formula Button, 138
Formula Editor, 134, 347
Formula Editor Functions, 251
Formula Fields node, 133
Formula icon, 371
Formulas, 103
Free Characteristics, 98
From Date, 27
Frontend, 22

G

G/L Account hierarchy, 200, 359
G/L Account Node ID, 359
G/L account number, 366

327_Book_TIGHT.indb   437 4/7/10   10:22:44 AM



438

Index

G/L Accounts with Custom Formatting, 
375
Grabbing a Resize Figure on a Field, 181
Grabbing the Group Header, 246
Grid Size, 130
Group and Key Figures, 361
Grouped by Product Group, 232
Group Expert Button, 206, 242
Group Expert Dialog, 207, 242
Group Indent field, 362
Grouping by a Date Formula, 216
Grouping by Date Using a Text Field, 
210
Groupings, 147
Guideline at the Center of the Page, 118
Guidelines, 174

H

Hairline, 116
Hierarchical Grouping, 358, 362, 379
Hierarchy, 86, 357
Hierarchy characteristic, 377
Hierarchy Level formula, 363, 374
Highlighting Expert, 308, 310, 312, 355
Highlighting Legend, 323
Historical reporting, 47
History, 106

I

If statements, 215
Import, 282
Incorrect Link Between Variable 
Parameters, 401
InfoArea, 155
InfoCube, 62, 85, 145, 240, 274
InfoObject, 86
InfoProviders, 30, 62, 145, 282
Information Age, 21, 45

Information Processing Continuum, 47
InfoSets, 382
Initial List Report, 202
Initial Preview Tab, 163
Initial Single-Level Drill-Down, 328
Insert Data Date into Report Footer, 120
Insert Data Date into Text Box, 121
Insert Group, 360
Insert Line, 116
Insert Run Date and Time in the Page 
Footer, 119
Insert Section Below, 258
Insert Subreport, 407
Insert Subreport Dialog Box, 391, 203
Insert Summary Menu Item, 202
Insert Text Object, 119
Integration Kit, 104
Integration Kit for SAP Solutions, 145
Interrelated function modules, 29
Interval, 275
Interval variable, 284

J

Join, 23

K

Key figure, 28, 85, 103, 147, 289
Knowledge Worker, 45

L

Landscape, 86
Legacy Products, 240, 304, 329
Line item, 91
Linked, 384
Linked subreports, 384
Local variable, 214

327_Book_TIGHT.indb   438 4/7/10   10:22:44 AM



439

Index

M

Master data, 50
Master Query, 96, 104
MDX query driver, 93
Measures, 28, 132
Median, 250
Medium and Long Names, 141
Minimum function, 285
Mode, 250
Month/Year Column Heading, 189
Moving Objects, 183
Multi-dimensional, 85
Multiple Objects Selected, 227
Multiple single values, 275
MultiProvider, 274, 382

N

Navigational attribute, 86
Nested If formula, 317
Network Data Storage, 65
New Products, 240
No Border Button, 221, 394
Non-data parameters, 249
NULL value, 288
Numeric arguments, 214
Numeric field, 289
Numeric Summaries, 203

O

Object Size and Position, 364
OLAP, 325
OLAP interface, 66
OLAP tools, 55
OLAP user interface, 307
On Change of Field, 255
On Change of Group, 255
On-demand Subreport option, 395

Opening a Crystal Reports Template, 160
Open SQL driver, 96
Operational Ongoing Reports, 61
Operational reporting, 47
Oracle, 87, 381
Organizational hierarchy, 357

P

Page Header, 108
Page N of M field, 116
Page N of M Field Centered on 
Guideline, 119
Parameter dialog box, 277
Parameter Entry Screen, 296, 349
Parameter Input Screen, 297
Parameter in the Preview Panel, 298
Parameter Option, 344
Performance issues, 36
Personnel Group, 150
Pick List, 277
Pick List for Product Category Parameter, 
300
Pick List Values, 347
Pioneer, 307
Pixel-perfect, 63
Postable nodes, 95, 367
Preaggregates, 87
Predictive analytics, 325
Predictive reporting, 47
Preview Panel, 303
Preview tab, 186, 290, 326, 344
Primary audience, 147
Priority (low, medium, high), 147
Product, 386
Product Category, 241, 300, 340
Product Category Group with Subtotals, 
244
Product Category summaries, 337
Product Column Header, 191
Product Description, 168

327_Book_TIGHT.indb   439 4/7/10   10:22:44 AM



440

Index

Product Detail Query, 387
Product Group, 386
Product Key, 254
Product Variable Parameter, 393
Prompt for New Parameter Values, 296
Prompts, 95, 340
Prompt Text, 347

Q

Quantity, 28, 313
Quantity Alias, 139, 142
Quantity Formula, 138
Quantity Grand Total, 204
Quantity Summary, 204
Quantity Summary in the Preview Tab 
Resized, 205
Quantity Summary with Border, 206
Query, 85, 381
Query Designer, 358
Query languages, 21
Query Subreport, 383
Quik Reports, 57

R

Range parameter, 284
Raw material, 286
Record Counter, 163
Record filtering, 273
Record Sort Expert Button, 222
Refresh button, 162, 282, 296
Refresh Report Data Dialog Box, 282
Region, 150
Relational Database, 22, 382
Relational database systems, 21
Reordering Groups Using the Group 
Expert, 245
Report Design, 33
Report Detail Selection Parameter, 339
Report developer name, 147

Report Fields, 134
Report Footer, 394
Report Grouped by Channel, 226
Report ID, 147
Report logic/structure, 147
Report name, 147
Report Title, 111
Report with G/L Account Level 
Suppressed, 370
Report Wizard, 390
Report Writer, 47, 53
Resize Handles, 109
Resizing a Field in the Preview Tab, 164
Resizing a Section, 111, 172
Resizing Objects, 178
Restricting a Characteristic in a Query, 
274
Revenue, 313
Revenue Alias Formula, 162
Revenue Key Figure, 312
RFa, 259
RFb, 259
RPT file, 290
Run Date/Time field, 119
Run frequency, 147
Running Total, 255, 257, 252

S

Sales Channel, 90
Sales Division, 150
Sales Division characteristic, 88
Sales Overview InfoCube, 145
Sales Overview Query, 385
Sales query, 88
Sales reports, 24
Sample Standard Deviation, 250
Sample Variance, 250
Sample Xcelsius Dashboard, 54
SAP BEx, 32, 92, 382
SAP BEx analyzer, 32

327_Book_TIGHT.indb   440 4/7/10   10:22:44 AM



441

Index

SAP BEx Excel analyzer, 55
SAP BEx frontend tools., 75
SAP BEx interface, 211
SAP BEx reporting, 299
SAP BEx Report to Report Interface 
(RRI), 382
SAP BEx worksheets, 41
SAP BI, 21, 83
SAP BI Toolset, 45
SAP Business Information Warehouse, 84
SAP BusinessObjects Enterprise, 290
SAP BusinessObjects Universe, 52
SAP BusinessObjects Voyager, 53
SAP BusinessObjects Web Intelligence, 
307
SAP BusinessObjects Xcelsius, 53
SAP BusinessObjects Xcelsius Enterprise, 
55
SAP BW data source, 145
SAP ECC, 357
SAP ERP Central Component, 29, 151, 
199, 381
SAP ERP Central Component (SAP R/3), 
29, 381
SAP NetWeaver 2004s, 53
SAP NetWeaver Business Warehouse 
(BW), 22
SAP NetWeaver Business Warehouse, 83
SAP NetWeaver BW, 49, 357
SAP NetWeaver BW 3.1, 53
SAP NetWeaver BW 7.1 Query Designer, 
97
SAP NetWeaver BW hierarchy, 365
SAP NetWeaver BW Query Designer, 85
SAP NetWeaver BW toolbar, 106
SAP NetWeaver platform, 52
SAP R/3, 28, 87, 240
SAP role, 104
SAP Toolbar — Settings Button, 153
Save Data with Report, 290
Seagate Technology, 57
Search for Queries Dialog Box, 156
Section Expert, 332, 369

Security Definition Editor, 403
Select Expert, 294
Select Expert Saved Data, 301
Select Expert Saved Data dialog box, 302
Selection Formulas, 294
Selection option, 275
Service Pack 2, 104, 145
Set Location, 100
Settings Button, 105
Settings Dialog Box, 153
Shift-click method, 122
Short Section Names, 131
Show Account Level Parameter, 372
Show All Headers, 329
Show Hidden Sections, 130
Show on (Viewer) Panel, 292
Single value, 275
Slice and dice, 346
Sort by Revenue Descending, 223
Source system, 201
Special Fields, 112
Specified Order Group, 231
Spilt Report Footer, 259
Splitting the Page Header, 124
Splitting the Report Footer, 258
Spreadsheets, 41
SQL-based environment, 381
SQL environment, 406
SQL Server, 87
Stacked Column Heading, 127
Staging data, 93
Starting Crystal Reports, 152
Static list, 278
Stored procedures, 381
Storing and Retrieving Data in a 
Relational Database, 24
Strategic Products, 240, 304
Subject matter expertise, 146
Subreport, 92
Subreport Design Tab, 410
Subreport link, 393, 398
Subreport Preview Tab, 402
Subreports, 381

327_Book_TIGHT.indb   441 4/7/10   10:22:44 AM



442

Ingo Hilgefort

Inside SAP BusinessObjects Explorer

With this book you’ll learn what SAP BusinessObjects Explorer is, and 
find out  how to install, deploy, and use it. Written for people who are 
interested in bringing Business Intelligence to business users, this book 
will teach you how to use it in your SAP environment and address 
specific questions about how it works with your existing SAP tools and 
data. After reading this book, you’ll understand why and how to leverage
Explorer to bring quick and easy access to data analysis to users 
throughout your company.

307 pp., 2010, 69,95 Euro / US$ 69.95

ISBN 978-1-59229-340-7

>> www.sap-press.com

Explains what Explorer is and how it 
can be used in daily business activities

Details how to integrate and get 
Explorer up and running quickly

Uses real-world scenarios to show how
it works in financials, HR, CRM, and 
retail

 www.sap-press.comIndex

Summaries, 147
Summary Info, 110
Summary Nodes with Custom 
Formatting, 375
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To Date, 27
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Topmost node, 132
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Transactional data, 23
Transactional systems, 27, 381
Transactional table, 381
Transformation of data, 47
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Two-Level Drill-Down, 335
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Undo command, 173
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Unlinked subreports, 384
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Variable Parameter, 399
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Viewer Panel, 344
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