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I. Introduction 

a, Overview 

 
SQL Server 2005/2008 supports range table partitioning which SAP BI can use to partition 
PSA and fact tables. The basic idea of table partitioning is to create separate physical 
parts but one logical view. This helps especially to maintain huge tables with many 
millions of rows. In SQL Server2005/2008 one table can have a max of 1000 partitions. 
 
Let‟s assume a table should keep data over a period of 10 years – from 1998 to 2008. 
Beginning of 2009 you want to get rid of all the data from 1998 and start to enter new data 
from 2009. That‟s often called a “sliding window” concept. Without table partitioning this 
would mean that the database server has to delete all the rows from 1998 and update all the 
indexes on the table. This task will of course also fill the transaction log. Depending on 
the amount of data and the degree of parallelism it might take a few hours. In case this 
table was partitioned by year ( which means that physically it‟s like having separate 
tables for every year ) there is a very elegant way to get rid of the partition which includes 
all the data from 1998. Instead of deleting every single row it‟s now just a change of meta 
data which has the effect that the partition doesn‟t belong to the table any more. What 
took hours before will now be done within a few seconds. 
 
SQL Server 2005 introduces the concept of a partition scheme and a partition function. 
The scheme defines the physical storage ( which file groups are used ) and the function 
defines the logical partitioning ( which value ranges ). A create table statement will then 
refer to the partition scheme. 
 
Syntax example : 

 
-- define a partition function for an integer column which stores 

      -- 12 different values – one for every month in the year. This means 
      -- that later on e.g. all data from May will go into the fifth partition. 
 
      CREATE PARTITION FUNCTION pf_month (int) 
      AS RANGE LEFT FOR VALUES  
      (1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12) 
 

-- define a partition scheme which uses the partition function above 
-- and put all partitions into the same file group. With SAP multiple 
-- file groups are not supported. 
 

      CREATE PARTITION SCHEME ps_month  
      AS PARTITION pf_month ALL TO ([PRIMARY]) 
 
      -- create a table partitioned by month using the scheme above. 
      
      CREATE TABLE phone_calls 
      (  call_id           int IDENTITY(1,1), 
         phone_nr      char(20), 
         call_date       datetime, 
         call_month    int, 
         call_duration int )  
         on ps_month ( call_month ) 
 
 



 
SAP BI on SQL Server supports table partitioning for two table types – PSA and fact tables 
( fact tables in InfoCubes as well as fact tables in SAP BI aggregates ). The system takes  
care of the partitioning for PSA and F-fact tables. Only the partitioning for the E-fact tables  
can be defined by the user. Fact tables of SAP BI aggregates are automatically partitioned 
the same way as the underlying InfoCube. 
 
Table partitioning in SQL Server allows to share the same partition function and scheme 
among different tables. Within SAP BI it‟s always a 1:1 relationship which means that every 
partitioned table has its own partition function and partition scheme. Therefore the name 
consists of the table name and a suffix : 
 
<tablename>_PSCH0, <tablename>_PFUN0 
 
There are three options to check table partitioning of a table through the SAP GUI in SAP BI : 
 
A, start program RSMSSPARTMON via SE38 and enter the table name 
B, start transaction DBACOCKPIT and choose “Space”->“Single Table Analysis” and  
    then “Partitioning” after entering the table name 
C, start transaction SE14 and choose “Storage Parameters” after entering the table name 
 

b, PSA tables and partitioning 

 
Partitioning of PSA tables is done automatically by the system which means that the user /  
admin cannot define a specific partitioning strategy. All a user can configure is the size of a 
partition ( number of rows per partition ). The default value ( which is also the minimum  
value ) is 1 million rows. The threshold will be checked before the data gets loaded. A load 
job won‟t be split into smaller pieces. So it would be possible to load 20 million rows into one 
PSA table partition even if the threshold is set to 5 million. The next load would then be 
inserted into a new partition. 
 
It‟s possible to change this value via transaction SPRO->”SAP Reference IMG”. There is a  
dialog which allows to set the PSA partition size ( valid for all PSA tables in the system ) : 
“SAP NetWeaver”->”Business Intelligence”->”Links to Other Source Systems”->”Maintain  
Control Parameters for the data transfer” – see the following two screenshots. 
 
 



  
Figure 1: item “Maintain Control Parameters for the data transfer” to change partition size setting for PSA tables 

  

 
 
Figure 2: “Partition size” defines how many rows will go into one PSA table partition 

 
 
 
 
 
 
 
 
 



 
 
Figure 3: in a simple test 18 load requests were used to load data into a PSA table for an InfoCube 

 
To look at the details of the PSA table it‟s necessary to know its name. The screenshot in  
figure 3 shows that the name of the PSA table will be displayed when using the “Manage” 
option via right-click on the DataSource. But there are cases where this could be misleading.  
It‟s better to figure it out by searching in the RSTSODS table and using the DataSource  
name as a filter. Use transaction SE16 and enter the DataSource name in field “USEROBJ”.  
The name of the corresponding PSA table can then be found in column “ODSNAME_TECH”.  
The following two screenshots show how this works. 



 
 
Figure 4: use SE16 to search in table RSTSODS using the DataSource name as a filter 

 

 
 
Figure 5: the column “ODSNAME_TECH” shows the name of the PSA database table  
 
 

Now we are ready to call program RSMSSPARTMON via transaction SE38. It shows that the 
PSA table where 18 requests were loaded has two partitions. Remember – the partition size 
was set to 1.5 million rows. The partitioning column “PARTNO” was automatically generated 
by SAP BI. It‟s a simple integer counter and has no direct relation to the data which was 
loaded. 
 
 
 



 
 
Figure 6: program RSMSSPARTMON shows details about partitioning of a database table 

 
The same information is available in DBACOCKPIT under “Space”->“Single Table Analysis”  
after entering the table name – see following screenshot. You won‟t see the tab though in  
older versions of SAP BI. It was introduced in SAP BI 7.0 SP14. And it only shows up for 
tables which are partitioned.  
 



 
 
Figure 7: DBACOCKPIT provides the same information as RSMSSPARTMON ( since SAP BI 7.0 SP14 ) 
 

This raises the question where SAP BI keeps the information which load request belongs to  
which PSA partition. There is another internal SAP BI table we can use to find the answer : 
RSTSODSPART. Let‟s again use transaction SE16 to search for the content using the PSA  
table name as a filter. The next screenshot shows our 18 load requests as well as the  
partition number they belong to. 
 
 
 



 
 
Figure 8: table RSTSODSPART keeps the information about requests in PSA tables 

 
Figure 8 shows the column „DELFLAG‟. If a PSA request will be deleted without table 
partitioning then all the corresponding rows have to be deleted out of the whole table which 
includes the maintenance of indexes and also writes to the transaction log. With partitioning 
just the „DELFLAG‟ will be set. Once all requests within one PSA partition are marked as 
deleted the system will drop the whole partition. Until then the rows will still exist on the 
database level. This is shown in figure 9 and 10. A select count(*) on a database level would 
return misleading results in this case. 
 

 
 
Figure 9: RSTSODSPART shows that three requests were deleted in one partition ( PARTNO = 3 ) 

 



 

 
 
Figure 10: the whole partition ( PARTNO = 3 ) was dropped after deleting all requests within the partition 

 

c, F-Fact tables and partitioning 

 
Similar to PSA tables the partitioning of F-fact tables is done automatically. The key 
difference is the partitioning key. SAP BI will create a new partition for every new load 
job which inserts data into the F-fact table of an InfoCube. The so-called request id is 
included in the InfoCube in the form of the package dimension. Therefore the key in the  
F-fact table which is used to join to the package dimension is also the partitioning key. In  
the example under b, 18 load jobs inserted test rows into the PSA table.  
 
These rows were loaded into the InfoCube via a Data Transfer Process DTP. Figure 11 
shows 4 load requests in the InfoCube and figure 12 shows that there are 4 corresponding 
table partitions in the F-fact table.  
 
But how did we get 4 requests in the F-fact table while there are 18 requests in the PSA 
Table ? Here are a two things to consider in order to understand how a DTP inserts data into 
a F-fact table : 
 

1. when a DTP in delta mode will be started immediately after a request was loaded 
into the PSA table it will create a new partition in the F-fact table to store the data. 
This is what happened with the first three requests ( ID 413, 415 and 417 ) which 
can be seen on figure 11. It also shows that depending on the load pattern there 
might be partitions of very different size within the same fact table.  

 
2. when <n> requests are loaded into the PSA table before the DTP starts then the 

DTP will combine all of them into one request in the F-fact table. This is what 
happened with the other 15 PSA requests in the PSA table. Each of them had 
110K rows. Figure 11 shows the total number of rows under “Transferred” for 
request ID 433. In addition to this the DTP will aggregate the data from the PSA 
requests by its key columns. In the sample the 15 PSA requests which were 
loaded into the InfoCube via one single DTP had 110K rows each and were 
identical regarding the customer dimension as well as the time dimension ( only 
two dimensions in the cube ). Aggregation in this case means that all rows with 



the same dimension values will be combined and the “key figures” will be 
calculated ( depending on the aggregation type – typically “sum” ). That‟s why we 
see 1650000 rows transferred but only 110000 rows inserted into the InfoCube.  

 

 
 
Figure 11: the menu item “Manage”  ( right-click on InfoCube ) shows 4 requests in the InfoCube 
 
 

 
 
Figure 12: RSMSSPARTMON shows 4 partitions for the F-fact table 
 

 
 
 



d, E-Fact tables and partitioning 
 
For E-fact tables a customer has the freedom to define the partitioning strategy based on the  
time dimension. Either month or fiscal year can be used to specify the partitions. The option 
can be found under “Extras” -> “DB Performance” when editing an InfoCube in the  
Administrator Workbench ( transaction RSA1 ). This can only be done as long as the 
InfoCube is empty and no data was loaded. NetWeaver 7.x offers a re-partitioning tool which 
allows to change the partitioning for InfoCubes which contain data. 
 

 
 
Figure 13: define partitioning of an InfoCube  
 

 
 
Figure 14: when choosing month for partitioning it‟s possible to define a specific range 

 
 
 
 
 
 



A newly created F-fact table will have only one partition. New partitions will be added with 
every new load job. An E-fact table will have all partitions according to the specification from 
the very beginning.  
 

 
 
Figure 15: partitioning for an E-fact table means that all partitions are created and empty before loading any data 

 
There is a task in SAP BI called “cube compression”. This process will move the data from  
the F-fact table to the E-fact table and then delete the data in the F-fact table. It can be done  
via “right-click on the InfoCube”->”Manage”->”Collapse”. The process works on a request  
basis. It‟s of course not only a simple “move” of the data. SAP BI will remove the request ID  
and do aggregation like the DTP process described under item c,. Dependent on the data it  
might save a lot of space. In addition the data will be usually much more evenly distributed  
among the partitions in the E-fact table compared to the F-fact table. 
 
In the sample two out of four requests were compressed. The following two screenshots  
show that there are two more requests left in the F-fact table and all the partitions in the  
E-fact table are filled now. 
 



 
 
Figure 16: two out of four partitions are left in the F-fact table after “collapse” 
 

 
 
Figure 17: after “collapse” of two requests in the F-fact table the data was inserted into the E-fact table 
 

e, Aggregates and partitioning 

 
Aggregates in SAP BI are a feature to improve query performance. SAP BI will analyze an 
incoming user query and decide if an existing aggregate can be used or if it‟s necessary to  
run the query against the InfoCube. Like InfoCubes also aggregates are represented by 
relational database tables and consist of a F-fact and an E-fact table.    
 
Aggregates for an InfoCube follow the same partitioning scheme as the fact tables of the 
cube. By default the rows in an aggregate will be compressed after the rollup. This means 



that you will only see an E-fact table for the aggregate. The F-fact table will exist temporarily. 
But if this flag is turned off there will be a F-fact table. This is shown on the next four figures 
18, 19,20 and 21. The technical name 100002 was generated for the aggregate. The fact  
Tables for this aggregate are therefore : /BIC/F100002 and /BIC/E100002. 
 

 
 
Figure 18: a simple aggregate over 0CALMONTH was created ( aggregate 100002  ) 

 

 
 
Figure 19: the default for aggregates ( “Compress After Rollup” ) was turned off 

 
 
 
 



 

 
 
Figure 20: RSMSSPARTMON shows the partitioning of the aggregate F-fact table /BIC/F100002 

 

 
 
Figure 21: RSMSSPARTMON shows the partitioning of the aggregate E-fact table /BIC/E100002 

 

  



II. Performance 

a, table partitioning and delete performance  

 
The main benefit of range table partitioning in SAP BI is the maintenance of huge tables.  
Especially when it‟s necessary to delete requests the difference might be factor 10, 100,  
1000 or even more depending on the amount of data. With SQLServer2000 you found the 
appropriate delete statements in a ST05 trace for getting rid of a request. Now – with table 
partitioning activated – a ST05 trace will include the corresponding alter table / switch 
commands to delete a partition ( see figure 23 and 24 ). What took minutes or hours before 
now will be done within seconds. To get rid of a partition it‟s necessary to “switch” it out. This 
is a pure meta data operation and will convert the partition into a normal table which can be 
dropped. Afterwards a merge command is required to adapt the partition function. In the 
current implementation this might take some time which is still much less than deleting all the 
rows. There is a workaround available to avoid moving data during the merge by switching 
out the next partition too and switch it back in afterwards. But this is not feasible for SAP. 
 
The deletion of a request in a F-fact table will automatically delete the corresponding  
requests in all aggregates which were built on top of this InfoCube. But this works only as  
long as the “compression flag” ( described under item 4, ) is turned off. Otherwise all 
aggregates have to be recalculated or completely rebuilt which has a massive performance 
impact on the whole system. Therefore it‟s recommended to turn the flag off in case requests 
are deleted on a regular basis. 
 

 
 
Figure 22: delete request 417 out of the F-fact table which has 550K rows 

 
 



 
 
Figure 23: to get rid of the partition took 279ms for the switch and 101ms for the drop table and 19secs for merge  
 

 
 
Figure 24: deleting a request in an InfoCube will automatically delete the same request in an aggregate  

 

b, table partitioning and InfoCube compression 

 
Cube compression in SAP BI works request based. Some customers keep requests for 2-3 
weeks in the F-fact table before compression to be sure that the loads were correct. Once  
the data got inserted/updated in the E-fact table it will be deleted in the F-fact table. As 
mentioned under item II,a, the deletion of big requests is much faster using table partitioning 
and therefore the whole cube compression process benefits tremendously.   
 
 
 



c, table partitioning and query performance 

 
There might be also an advantage for query performance. Let‟s assume there is a query 
with a condition in the where clause which would allow the optimizer to figure out that only 
data from one specific partition is needed. This would be much faster than scanning through 
the whole table. But as so often - it depends. If a query selects only a few rows by using an 
index the advantage would probably disappear. In SAP BI the indexes on a fact table are 
partitioned the same way as the table itself. In theory there could be a case where every 
“little” b-tree for each partition has one level less than a global index on the whole table. 
This would save some IO. On the other side the optimizer has to decide which partition to 
use. And there is usually a lot of other stuff going on besides the b-tree access ( e.g. sending 
rows to the client, rendering the report and so on ). If the query has to process only a few 
rows in the database you will very likely see no significant difference. When accessing the  
F-fact table it‟s anyway not possible to restrict the query to one or a few partitions. As 
described before the F-fact table is partitioned by the request id. But SAP BI users usually 
won‟t search for data of a certain load job. The E-fact table is partitioned by months or  
fiscal year. If a query includes a restriction on the time dimension then it‟s possible to  
eliminate partitions from the search space. Depending on the query and the amount of data 
in the table there might be a huge difference in response time. But as explained before the 
main benefit of table partitioning in SAP BI is the handling of huge tables and not so much 
improvement of query performance. 
 
The following five screenshots ( figure 25-29 ) show a sample to explain “partition elimination” 
in a SAP BI query.  
 

 
 
Figure 25: define a simple query which will show the total revenue for all customers per month 

 
 
 



 
 
Figure 26: add a filter to the query to show only the total revenue of all customers from May 2006 
 

 
 
Figure 27:  the query plan of the query shows that all partitions of the aggregate F-fact table will be touched 
 
 
 



  
Figure 28: the query plan shows that only partition ID 102 of the aggregate E-fact table will be touched  
 

 
 
Figure 29: a check via RSMSSPARTMON shows that partition ID 102 matches exactly our filter May 2006 
 
  



III. max of 1000 partitions per table 

a, 1000 partitions and PSA tables 

 
As described under I,b, it‟s possible to specify the partition size of PSA tables ( global setting  
for all PSA tables in one SAP BI instance ). The default size is 1 million rows. Due to the  
limitation one could load about 1 billion rows into a PSA table depending on the average load 
size. If every single load would insert 10 million rows it would still add all 10 billion rows as 
loads won‟t be split. It would result in 1000 partitions with 10 million rows each. To increase 
the PSA partition size too much might have other side effects though ( e.g. thinking about  
archiving old data ). But it‟s the only way to avoid running into the 1000 partition limitation  
with huge PSA tables. 
 
There is a workaround in case a SAP BI system was running already for some time and it 
turned out that the PSA partition size should be higher as there a few tables growing pretty 
quickly : 
 

1. change the data source in SAP BI and add a “dummy” field 
2. activate the data source 
3. change the data source again and remove the “dummy” field 
4. activate the data source 
5. the PSA table looks like before. But due to the structure change SAP BI created a 

new version which will use the current setting of the partition size. From a SAP BI 
perspective it‟s still one PSA object. But from a database perspective we see two 
tables 

6. from then on all loads will insert data into the new PSA database table but SAP BI 
will list all requests from both database tables 

 
The following four screenshots ( figure 30-33 ) show how this works. 
 

 
 
Figure 30: add a new “dummy” field ( e.g. 0FISCYEAR ), activate and remove it again and re-activate  
 
 
 



 
 
Figure 31: table RSTSODS shows that there are two database tables now with different versions 
 

 
 
Figure 32: seven new requests were loaded. “Manage” shows all requests from both database table versions 



 
 
Figure 33 : a check on RSTSODSPART shows that the new partition size of 3 million rows worked correctly  

b, 1000 partitions and F-fact tables 

 
As described under I,c, every load into a F-fact table will create a new partition. Depending  
on how often data will be loaded the 1000 partition limitation might be hit after one or two  
years. The only workarounds available right now would be : 
 

1. cube compression on a regular basis 
2. load <n> PSA requests with one DTP process to reduce the number of new partitions 
3. in certain cases it might be an option to : 

- create a new InfoCube 
- define a DTP and copy the F-fact table requests into the new InfoCube which 

would result in a single big request 
- drop the old InfoCube 
- rename the new InfoCube 
- maybe adapt or re-activate existing objects like DTPs or aggregates which 

were related to the old InfoCube 
 
The new re-partitioning tool in SAP BI 7.x CANNOT be used to change the partitioning of a  
F-fact table. It‟s not possible to “merge” e.g. <n> partitions into a bigger one within the same 
cube. There is a lot of internal meta data about the requests which would have to be 
changed too. 

c, 1000 partitions and E-fact tables 

 
A user has to specify the partitioning for an E-fact table. The only two options for the  
partitioning key are months and fiscal year. Due to the limitation a user could create a range 
of 1000 months which are about 80 years. This shouldn‟t be a problem. 
 

d, 1000 partitions and migrations from other platforms to SQL Server 

 
It‟s important to consider the 1000 partitions per table limitation for migrations from other  
platforms which can handle more partitions. The migration would in fact fail. The only option  



is to do cube compression on the source system before migrating to SQL Server. 
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