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3. Add a placeholder data item for Union. 

 

 
 
 

4.6.4 Adding Data Items to the SQL Query 
 
 

1. Switch to the SQL query for adding data items.  With the SAP Busi-
ness Warehouse dates in mind for the case below, Order Date may be 
cast as varchar. 
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2. Add rest of Measures, two place holders for Quantity and Revenue 
[cast(0,float)] along with the real measure - Planned Revenue cast as 
a float. (if needed) 
 

 
 

4.6.5 Changing the Aggregation and Rollup for the Union 
 

1. Go to the Union Query in Query Explorer, and change aggregation & 
rollup to total.  It is also necessary to surround each query item defi-
nition with the total(…) function to ensure correct aggregation. 
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4.6.6 Adding Data to the List Frame 
 

1. From the page explorer, add the column from the Union Query to the 
list, and group on Product Line, Product Type, and Year.   For each 
measure, make sure the Group Span is set to the lowest level of the 
Grouping (Year in our case). 

 

 
 

2. The report can then be run and the unioned data is displayed. 
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3. To add a calculation - Go back to Query Explorer, add a new data 
element (Planned Revenue vs. Revenue), and set the rollup and ag-
gregation types and add total(xxxx) to the new calculation.  Add to 
the list frame in Page Explorer and run. 

 

 
 

4. The end result appears as follows. 
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4.6.7 Master Detail Queries  
Data from different data sources can also be brought into a report leveraging 
the Master Detail relationship in Report Studio.  In particular, it is useful for 
two data sources with a one-to-many relationship.  This could be two differ-
ent Infocubes, one at a summary level and the second at a detail level. 
 
If the SAP Business Warehouse is one data source and the second is a rela-
tional data source, use the SAP Business Warehouse data source as the mas-
ter query in the relationship.  Note the master detail relationship will not al-
low calculations across the data sources. 
 
Note that steps to build a master detail relationship are provided within the 
Report Studio user guide. 
 

4.7 Report Performance Tuning  
 

4.7.1 General Performance Tuning Guidelines  
 
The following outline some general rules of thumb to apply when building a 
Report Studio report using the SAP Business Warehouse: 
 
1. Leverage filtering on the SAP Business Warehouse server to limit result 

sets returned to IBM Cognos 8.   
 
2. Do not filter on display attributes, but preferably on the level object which 

will pass a mdx filter to SAP Business Warehouse. 
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3. When possible in Report Studio, suppress nulls triggered by a filter state-
ment or in query properties within Query Explorer. 

 
4. Remember the cross joins!  As stated in the Report Studio overview sec-

tion, for each characteristic brought in, the result set delivered from the 
SAP Business Warehouse will contain the multiple of each characteristic’s 
members.  1000 Products * 1000 Customers returns 1,000,000 rows in 
the result set. 

 
5. If practices outlined in this document are applied and better performance 

is desired, log a call with support and/or review configuration settings for 
UseMDXToRetrieveMembersFor and UseMDXToRetrieveMembersLimit 
which are outlined in configuration section of this document. 

 
6. Remember IBM Cognos 8 works with the Business Warehouse Accelerator 

(BWA) out of the box with no additional configuration.  Although BWA 
improves the SAP Business Warehouse query performance, continue to 
use practices as outlined within the SAP Business Warehouse performance 
tuning guide. 

 

4.7.2 Summary Filters, Detail Filters and Slicers 
 

Filtering in a crosstab: In a crosstab report, filtering columns on the out-
ermost edge will have better performance than filtering columns which are 
nested.  Below, the report is filtered on Product Line, ie, Consumer Electron-
ics and Home Office and not Product Type, ie Computer Accessories, etc. 

 
 
Summary Filter: Data is filtered after it is received from SAP Business 
Warehouse, then processed and aggregated on the IBM Cognos 8 server. 
 



IBM Cookbook for IBM Cognos 8.4 for use with SAP NetWeaver 
Business Warehouse™ 

95

 

 

 
  

 

Detail Filter: This is a filter which is pushed down as part of the query (fil-
tering before aggregation).  IBM Cognos 8 filters (on members) are usually 
sent down, assuming no calculation is performed on the filter operation, 
unless it is an attribute filter.  It should be noted that the IBM Cognos 8 filters 
get sent down as an extra edge on an axis and not in a WHERE clause. You 
MAY see a filter sent to the SAP Business Warehouse in a WHERE clause of a 
data fetch but that is rare. It should also be noted that NO IBM COGNOS 8 
FILTERS will be sent down on an axis on MDX metadata fetches - only on the 
fact data fetches. 
 
Slicer Filter: When you filter data, members that do not meet the filter cri-
teria are removed from the report. Slicer filters are different from other fil-
ters.  A slicer does not remove members from a report. Instead, their values 
are removed, and you see blank cells. For example, if you have a crosstab 
with Years and Quarters as rows, and Revenue as columns and you define a 
slicer member set that consists of the first two quarters in 2006, you get the 
following result: 
 

 
 
In addition, any summary values in the report are recomputed to reflect the 
results returned by the slicer.  Slicers offer good performance, but they are 
not the same as filters. 
 

4.7.3 Null suppression  
The following two options are provided to you as potential methods to sup-
press null values from within Report Studio, which may filter nulls from the 
data set passed from the SAP Business Warehouse. 
 
Option 1 - Use suppress nulls within the Query Explorer of Report Studio 
rather than building a filter since it is only sent down on an axis where sup-
press nulls inserts a “select non-empty” clause. 
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To set up, select the “suppress nulls” option in the query explorer as seen be-
low: 

 
 
Option 2 - Null suppression is leveraged in Report Studio.  Setting query 
suppression pushes suppression back to the SAP Business Warehouse server 
for processing. 
 
To set within the Report Studio Report View, select the list or crosstab.  From 
the properties pane, find the properties property and click the ellipses to dis-
play a window with characteristics of the report as displayed in screenshot 
below.  Select one or all to invoke this suppression.  
 
This allows dimensional data suppression based on the default key figure 
(first key figure listed in the IBM Cognos 8 Framework Manager model after 
import) containing non-zero values for all selected characteristics. 
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Other options to suppress nulls are: 

• Filtering the dimensions directly, ie, typing in the filter expression edi-
tor  ‘filter ([0customer], [revenue] is not NULL)’.    

• There is also a “suppress nulls” setting in the query explorer proper-
ties section. 

   

5 IBM Cognos 8 Query Studio 

5.1 Report Do’s and Don’ts 
The following statements provide general guidance which can be applied within 
the Query Studio environment when working with SAP Business Warehouse.   
 
1. Use BEx queries with variables and filters to restrict the data set from BW. 

 
2. To simplify reporting for end users, build a FM package ‘fit for purpose’ 

with only one data source.  For example, deliver a package that delivers 
only what the users need from a data source, rather than allowing them to 
see all available content.  And consider hiding or omitting elements, such 
as several alternate hierarchies, which they do not need.  This approach 
will help to alleviate user-confusion and mitigate the probability that users 
will attempt to view high volumes of data which may provide poor per-
formance.  Details and suggestions are reviewed in FM section for design-
ing FM package. 
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3. All grouping and filtering performed within Query Studio will invoke proc-
essing on the IBM Cognos 8 server after the result set has been delivered 
from the SAP Business Warehouse server, which could impact report per-
formance. 

 
4. As discussed in the Report Studio section, bring dimension levels into the 

report as opposed to attributes. 
 

5. If users work from interactive mode, keep queries simple.  If building a re-
port and you do not want data to refresh as each column is brought in, 
create the reports in ‘Preview with No Data’ mode found in the Run Report 
menu. 

 

 

5.2 Overview of configuration settings which apply to Query Studio 
Note that some settings recommended for Report Studio will also help Query 
Studio report performance.  Refer to the configuration section in this document 
for more details.   
 
However the parameter that is of most use with Query Studio is UseMDXtore-
trievemembers.  In general, setting this parameter to 500 will help, however 
you may need to adjust this setting to a value that best suits your situation. 
 
In the event you have applied all the practices specified in this document, you 
should log a call with IBM Cognos support to help assess the situation. 
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5.3 Prompt Overview  
The following are guidelines and statements regarding SAP BEx variables which 
can generate prompts within Query Studio. 

 
• Leverage BEx query optional variables as opposed to filtering within Query 

Studio.  This approach will leverage the processing power of the SAP Busi-
ness Warehouse server, and push filtering of the data to the SAP Business 
Warehouse data source.   

• The format of the BEx variables will be determined by the definition of the 
variable within the BEx query, and changes made to the variable definition 
in Framework Manager.   

• No formatting of the variable display format is done within Query Studio. 

 

6 IBM Cognos 8 Transformer 

6.1 Building a IBM Cognos 8 Transformer Model using a IBM Cognos 8 
Package 
When using a package as a data source, we will have transformer build all the 
dimensions automatically. While this approach is simple, performance against 
large cubes may suffer - especially against large hierarchies. To create the 
model: 

 
1. Open transformer and create a new model. 
2. Cancel the “New Model” dialog. 
3. Right-click on “Dimension Map” window and select “Insert Dimension 

from Package”. 
4. Select the recently published package. 
5. Select the dimensions required (only one hierarchy per dimension for 

the purpose of this exercise). 
6. Select the key figures required. 
7. Select the objects as per following diagram and select OK. 
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This should create the following model. 
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There is some minor housekeeping to be performed at this point. “Calendar 
Day” was imported during the “Insert Dimension…” step. However, it would 
be best to populate the dimension using the “Date Wizard” utilizing fact data 
values instead to populate it given the date column is returned whole in the 
fact data results. We needed to include “Calendar Day” in the initial import in 
order to make sure it is included in the “Key Figures” query utilized to extract 
fact data.  
 
To do this: 

8. Delete the “Calendar Day” query from the “Data Source” window and 
invoke the “Date Wizard” by right-clicking the Dimension dialog box. 

 

 
 

9. Type a name and click next. 
 

 
 

10. Select “Calendar Day” from the columns and click next.  
 

11. Select what you like included in the date dimension. The final window 
should look like the following. 
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The final step required is to make sure the fact extract utilizes the defined 
optional variable. In order to accomplish this: 

12. Right-click on “Key Figures” query within the “Data Source” window 
and select “Edit Prompts”.   

13. Change “Prompt for Segmenting data” to the optional prompt used for 
slicing the data.  

 

 
 

14. At this point, click OK to generate the cube.  
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This approach to Transformer cube builds is simple and fairly quick to de-
velop. There is a clear advantage of utilizing the optional variable approach 
(referred to as StreamBAPI) which is the single most important step to im-
prove performance and exceed the 1 million cell SAP Business Warehouse 
limitation. However, there are other areas which can potentially be improved 
- most notably the extraction of hierarchies.  
 
By default, given the approach taken above, we have left our engine perform 
all the work to build the hierarchies and dimensions. While this is simple and 
quick from the surface, this will require the engine to build the entire hierar-
chy tree utilizing one MDX statement. This one MDX statement will be con-
structed by fetching all the members of each level, finding all their children 
and perform this process for all levels in order to build the entire hierarchical 
tree. This step will also utilize fact tables in order to populate it.  
 
Consider a “Region” hierarchy containing three levels. 

• Level_00 is Continent (America, Europe, AsiaPAC) 
• Level_01 is Country (United States, Canada, UK, France, Australia, Ja-

pan) 
• Level_02 is City (Chicago, New York, Montreal, Toronto, London, Liv-

erpool, Paris, Nice, Melbourne, Sydney, Osaka, Tokyo) 
 
When transformer is left to build the hierarchy, the general process will flow 
as such: 

• Get members for Level_00 which returns “America, Europe, AsiaPAC” 
• Get children (level_01) of America which returns “United States, Can-

ada” 
• Get children (level_02) of United States which returns “Chicago, New 

York” 
• Get children (level_02) of Canada which returns “Montreal, Toronto” 
• Get children (level_01) of Europe….
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This process would be continued until the entire tree is built creating the fol-
lowing diagram: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Once created, we would build a final MDX statement to fetch all the members 
which have fact data. While easy and effective, this process may not perform 
adequately in some environment. What it gains in ease of creation may be 
lost in performance. While the bulk of the processing is usually consumed by 
the fact data extraction, it may be useful to gain some performance in other 
areas such as this one. 

6.2 Using IBM Cognos 8 Framework Manager to Externalize Data for Con-
sumption within IBM Cognos 8 Transformer 

Another way to populate the hierarchy would be to export (CSV) the dimen-
sions/hierarchies/levels from Framework Manager which would later be im-
ported in Transformer. While extra steps are required, it’s important to re-
member that you only need to create the model once.  Careful planning only 
needs to be considered at the beginning. 
 
The advantage of extracting hierarchies directly from FM allows the execution 
of MDX which avoids the inclusion of fact tables (it should be noted that vari-
ous BW systems may cause different internal processing based on patch lev-
els etc…). The MDX takes the following form: 
 
WITH MEMBER [Measures].[COG_OQP_USR_COG_OQP_INT_m1noFact] AS '1' SE-
LECT [ZQ1GOSSLB__ZQ1GOSCIT          CITY_GEOGRAPHY].[LEVEL00].MEMBERS  

DIMENSION PROPERTIES PARENT_LEVEL, 

CHILDREN_CARDINALITY, 

MEMBER_UNIQUE_NAME, 

[ZQ1GOSSLB__ZQ1GOSCIT].[5ZQ1GOSSLB__ZQ1GOSCIT], 

[ZQ1GOSSLB__ZQ1GOSCIT].[2ZQ1GOSSLB__ZQ1GOSCIT], 

Regions 

America 
 

Europe AsiaPAC 

United 
States 

Canada United 
Kingdom

France Japan Australia 
 

Chicago 
 

New York 
 

Montreal
 

Toronto 
 

London 

Liverpool

Paris 

Nice 

Tokyo 

Osaka 

Mel-
bourne

Sydney 
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DESCRIPTION, 

PARENT_UNIQUE_NAME  

ON AXIS(0)  

FROM [ZQ1GOSM01/PV_MULTISOURCEIMPORT] WHERE [Meas-

ures].[COG_OQP_USR_COG_OQP_INT_m1noFact] CELL PROPERTIES FORMAT_STRING 

  
To extract a hierarchy manually within IBM Cognos 8 Framework Manager: 

 
1. Create a new query subject 

 

 
 

2. Name it accordingly then click OK: 
 

 
 
 

3. Drag the concerned Level – in our case City Geography Level 00: 
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4. Once created, select the newly created query subject in the “Project 
Viewer” area and change the externalize method to CSV.  

 

 
5. Perform this task for all levels in the given hierarchy. 

 
 
 
 
 



IBM Cookbook for IBM Cognos 8.4 for use with SAP NetWeaver 
Business Warehouse™ 

107

 

 

 
  

 

 
6. Create a package including only the created four (4) query subjects.  

 

 
 

7. Given you will not need to publish this to the portal, you can publish 
the package to a location on the network. 
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8. Accept all defaults until you get to the following screen: 
 

 
 

9. Select a location on the network\computer where you wish to create 
the CSV files.  Now click Publish… 

 
You will eventually see the following screen once done: 
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Navigating to the chosen location, you should now see the CSV files created. 
One should be created for each level: 

 

 
 

6.3 Building a IBM Cognos 8 Transformer Hierarchy Using Externalized 
IBM Cognos 8 Framework Manager Data 

This section uses the CSV files extracted in the above Externalization section 
of this document to replace the automatically created City Geography Dimen-
sion obtained when creating the model from a package.  Taking a close look 
at the CSV files created, you will notice that for each record retrieved both 
the “Member Unique Name” is included as well as the “Parent Unique Name”. 
This allows us to have a parent/child relationship we can rely on to create our 
hierarchy within Transformer.  
 
Again using the model created by the package approach, we now need to 
open transformer and remove the City Geography Dimension and the City 
Geography query.  Once completed your model should now look like this: 
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We now need to include the four CSV files as data sources for our model. To 
do this:  

10. Right-click within the “Data Sources” window and select “insert data 
source”.  

11. Choose “Delimited-field text with column titles” and give it any name: 
 

 
 

12. Click on next, browse to the file location. 
13. Click next and do not run auto-design.  
14. Perform this task for every level. Once completed you should now 

have the following: 
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You will need to define how each query relates to each other. By expanding 
each newly added query, you’ll notice that each query contains the parent 
unique name along with the member unique name.  
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In order to establish a relationship between each level, we can rename the 
“Member Unique Name” column for each query to represent the actual level. 
For example, for query “City_Level_00”, rename “Member Unique Name” to 
“City_Level_00”. We do this by: 

• Right-clicking on the “Member Unique Name” column.  
• Select “Properties” and change the column name at the top: 

 

 
 

1. Now we expand query “City_Level_01” query, rename “Member Unique 
Name” first, and then also rename “Parent Unique Name” to “City_Level_00”.  
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This last step will create the relationship required between the two first que-
ries which correspond to the top two levels. Perform these steps for each CSV 
query. Once done, you should end up with the following: 

 

 
 

At this time, we can further prepare the queries prior to defining the dimen-
sion.  
As each query contains the same column names (other then the ones we just 
modified), for each query you will need to find a column which contains the 
label you wish to use for reporting display purposes. The key may display 
“01” for the Country, however the “Medium Name” may contain “United 
States” which you may find more adequate for your reports. In many cases 
the caption can be utilized – however this depends on the design of your 
cube. A quick look through the CSV files should suffice to let you know which 
column is best suited. Once you’ve identified the appropriate column, simply 
rename the appropriate column as we did before for the unique names. In 
my case, the “Caption” column could be used for the two first levels, I 
needed to rename “Caption” of query “City_Level_00”  to “City_0_Caption” 
and “Caption” of query “City_Level_01” to “City_1_Caption”. This step al-
lowed me to differentiate one caption from the other. I did not need to per-
form this step for the bottom two queries, as I could use “City Geography 
Level 02 - Medium Name” and ” City Geography Level 03 - Medium Name” 
given they were named differently.
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The last step is creating the actual dimensions. To do this: 
 

2. Right-click on the dimension window and select “Insert Dimension”.  Give it a 
name and select OK.  
 

3. Now need to drag column “City_Level_00” underneath the newly created di-
mension. Double-click it, the following window will be shown: 
 

 
 

4. Under associations, notice the Source points to “City_Level_00” column.  
5. You now need to add your label, in my case I added “City_0_Caption”.  
6. You also need to check the “Unique” check box.  
7. Perform the same task for the top three levels.  
8. The bottom level is a little different. We need to ensure that the column util-

ized in the fact query for this dimension is what is utilized as the source as il-
lustrated below. 
 

 
 

 
At this time, select ok and you should be able to build the cube. 
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7 Appendix A: Performance Case Studies 

In order to achieve better performance when accessing the SAP Business 
Warehouse, a basic understanding of our reporting approach to this data 
source is recommended. The following case study will walk you through a 
simple example.  
 
First and foremost, as highlighted in section 3 of this document, the basic 
methodology utilized by IBM Cognos 8 when querying the Business Ware-
house is to decompose each query down to its simplest form. This method al-
lows the creation of simple MDX sent to the SAP Business Warehouse thereby 
avoiding some of the pitfalls and performance degradations encountered 
when trying to maximize MDX performance for complicated queries. 
 
We will tackle three basic concepts: usage of MDX for metadata retrieval, 
variable usage for filtering purposes, and finally reusability of metadata 
cache.  
 
As a starting point, the screen capture below displays the basic report we 
wish to execute. The report consists of three (3) dimensions and 4 key fig-
ures. A filter was applied to restrict “Country” to United States. Taking the 
default configuration, let’s also assume the following pre-conditions: 
 
Within the SAP Business Warehouse environment:  

• Product Type Characteristic contains 225 distinct members (150 with 
associated fact values) 

• Product Characteristic: 1000 distinct members (500 with associated 
facts) 

• City Characteristic: 300 Distinct members (250 with associated facts) 
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7.1 Scenario 1 - Base Query with no Optimization (Runtime 2 min) 
 

As a starting point, we executed the report and its execution completed in 2 
minutes. Graphically the execution of this report can be represented as such: 

 

 
 

The final MDX sent to Business Warehouse would have the following form: 
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We now see that the bulk of the execution of the report is taken by the exe-
cution of the final MDX (1 minute 45 seconds). Each metadata BAPI calls exe-
cuted using BAPI_MDPROVIDER_GET_MEMBERS is relatively fast (5 seconds 
in our example).  

 

7.2 Scenario 2 - Query with UseMDX Optimization (Runtime 1min 30 sec) 
 

The first step required to maximize this report would be to attempt to reduce 
the size of the final MDX sent. We can accomplish this by retrieving the 
members using MDX instead of BAPI_MDPROVIDER_GET_MEMBERS. This will 
ensure that only members with associated facts are included in the final MDX.   
There are two methods to accomplish this task.  
 
The first method is more general in nature. A configuration setting exists 
which evaluates the cardinality of the projected dimension. If the cardinality 
exceeds a threshold, then MDX will be utilized to fetch the members. The 
cardinality for each dimension is extracted by Framework Manager during im-
port. This setting exists in the sapbw_config.xml file and can be modified by 
changing the value for: 
 
<parameter name="useMDXToRetrieveMembersLimit" value="500"/> 
 
Please note that by default this parameter is set to 100,000 which should be 
reduced to a value between 200 to 5000. While this range is high, all SAP 
Business Warehouse environments differ and some testing may be required 
in order to find the correct limit which suits your environment. Setting the 
value to 500 as a starting point would be recommended. 
 
The second method is more targeted and requires administrators to identify 
specific dimensions (characteristics), hierarchies, or even members against 
which you may want to make use of MDX to retrieve members. Given most 
large dimensions are taken care of using the first method, this would target 
dimensions where cardinality falls below the above threshold however have a 
large differences between all existing members and members actually con-
taining posted values in various circumstances (variables for example).   This 
setting exists in the sapbw_config.xml file and can be modified by changing 
the value for: 
 
<parameter name="UseMDXToRetrieveMembersFor" value="[0DIMX]”/>   
 
Why shouldn’t we make all metadata calls using MDX then? In most environ-
ments, MDX metadata statements tend to be more expensive and take more 
time to execute. A good balance between the two usually offers the best per-
formance.   
 
Given what we’ve learned from the parameters above, we have decided to 
add the following configuration setting: 
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<parameter name="useMDXToRetrieveMembersLimit" value="200"/> 
 
This will force the query engine to fetch the members with MDX thereby re-
turning only members with posted data values. Find below the graphical rep-
resentation of this change.  
 

 
While this has increased performance by 30 seconds, there is still room for 
improvement. 
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7.3 Scenario 3 -  Query with UseMDX Optimization and Business Ware-
house Variable (Runtime 45 sec) 

This report currently uses a local filter was defined for Country. While this fil-
ter is sent to SAP Business Warehouse in the final MDX as an extra axis, it is 
not considered hen retrieving members during the metadata phase. Alterna-
tively, one can make use of BW variables instead.  When combined with MDX 
metadata fetches, this will have the added benefit of further filtering the 
members returned for each characteristic. The impact on the final data MDX 
sent is often greatly improved.  

 

    

7.4 Important Note on Metadata Reuse: 
 
While MDX metadata fetch can greatly improve performance, another aspect 
needs to be considered - reusability. The IBM Cognos 8 query engine will at-
tempt to reuse some of the members retrieved through metadata calls as 
much as possible for subsequent execution. If the cube or query is the same, 
if the user is the same, if the BiBus process is the same and if the subsequent 
execution request is performed within 5 minutes (connection timeout) then 
the IBM Cognos 8 engine will reuse the members in memory – however the 
following two rules apply:  

• Member retrieved using BAPI_MDPROVIDER_GET_MEMBERS can be 
reused 

• Member retrieved using MDX can be reused ONLY when NO variables 
are used 

 
Reusability has greatly improved performance of some reports, especially 
with many reports targeting identical hierarchies.  
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While this simple example simply scratches the surface of performance con-
siderations, a good understanding of the concept discussed here will serve as 
a solid foundation of all subsequent design approaches.    

 


