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Simple, Step-by-Step 
Instructions for 
Enhancing the 
Performance of Your 
SAP Payroll Processes
Phil Taylor
RowSix
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In This Session ...

• Learn techniques to improve the performance of 
standard SAP reports

• Learn techniques to enhance the performance of the 
pre-DME (Data Medium Exchange) program

• Learn techniques to enhance the performance of the 
Third-Party Remittance Evaluation run

• Learn techniques to improve performance within the 
payroll schema

• Guidelines to improve performance of custom reports 
and interfaces
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What We’ll Cover …

• Common Performance Strategies
• Overview of Performance Problem Areas
• Performance Enhancements for Custom Programs
• Performance Enhancements for Payroll Schema
• Enhancing Standard Payroll Programs for Parallel 

Processing
• Wrap-up
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Common Performance Strategies

• Maximize parallel processing
Great strategy for both custom and standard programs
“Divide and Conquer”

• Save complex data to custom tables
Some of the data stored in SAP is not easy to retrieve without 
complex calculations. This includes both payroll and payroll 
posting data.
Save this data to targeted custom tables for fast retrieval with
the primary key or index of the table
Custom reports can read the table and output to ALV with no 
additional calculations. Users will love the performance!
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Common Performance Strategies (cont.)

• Minimize redundant processing
Why redo your work?
Read once, write many?

• Optimize programs with effective coding techniques
Use the database effectively
Use internal tables effectively
Use authorization checking effectively
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What We’ll Cover …

• Common Performance Strategies
• Overview of Performance Problem Areas
• Performance Enhancements for Custom Programs
• Performance Enhancements for Payroll Schema
• Enhancing Standard Payroll Programs for Parallel 

Processing
• Wrap-up
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Overview of Performance Problem Areas

• Standard SAP Payroll programs
Payroll Driver (RPCALCU0)
Pre-program DME (RPCDTU0)
Third-Party Remittance Evaluation (RPCALCU0)
Payroll Posting (RPCIPE00)

• Custom programs
Reports
Interfaces
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Overview of Performance Problem Areas (cont.)

• Standard SAP Payroll programs
Minimum ability to change how program runs

We must work with the program as delivered
We can make small modifications to standard to help us with 
our performance techniques, but we cannot interfere with the 
“functional” code within the program

• Custom programs
Maximum ability to improve performance

We can take a “maximum performance” strategy and write 
the program accordingly

Payroll Driver

• There are several delivered techniques for improving the 
performance of the payroll driver

Parallel Processing with Payroll Scheduler (RPCSC000)
Takes advantage of parallel processing

Matchcode W
Minimizes performing the same calculation twice

Authorization Object P_ABAP
Avoids unnecessary authorization checks

Schema
We have a reasonable amount of control over this
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• Standard program to submit payroll run into many 
parallel processes by personnel number

Create variant for RPCALCU0
Enter Variant, Schema
Request either number of employees per job or number of jobs

Parallel Processing with Payroll Scheduler (RPCSC000)
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Matchcode W

• Eliminates need for multiple full payroll runs during the 
payroll cycle

Used after “Release for Payroll”
Contains employee numbers that have changed since previous 
run of current payroll
Contains employee numbers that had errors in current payroll
View via transaction PA03
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Authorization Object P_ABAP

• PNP logical database programs will check this object 
first and if COARS = 2 for the program that is being run, 
it will turn off all subsequent authorization checks

• Set COARS = 2 and REPID = RPCALCU0 for user ID that 
will be used to run payroll

11

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________



Schema

• Effective use of Personnel Calculation Rules will reduce 
the processing time of the payroll driver (RPCALCU0)

12
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What We’ll Cover …

• Common Performance Strategies
• Overview of Performance Problem Areas
• Performance Enhancements for Custom Programs
• Performance Enhancements for Payroll Schema
• Enhancing Standard Payroll Programs for Parallel 

Processing
• Wrap-up
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Performance Enhancements for Custom Programs

• Logical database or all custom programs
• Interfaces versus reports
• Reading Payroll Clusters
• Effective use of ABAP
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Logical Database or Custom

• Logical database PNP with GET PAYROLL is effective 
for small to medium employee populations, but 
inefficient for reports or interfaces that must retrieve 
payroll results for a large number of employees (more 
than 20,000)

• When current reports are taking too long to run and 
users are getting frustrated, they may need to be 
re-written with performance as a main goal

• Reports can still “appear” to the users as logical 
database reports by using the selection screen of the 
standard logical database
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Logical Database or Custom (cont.)

• Hybrid reports that use some functionality of the logical 
database but not all may be sufficient and the best 
compromise where performance is an issue

Example 1 – create a report that uses the logical database for 
the selection screen, but then use that information to retrieve 
desired infotype data via direct selects

Be careful with authorization when using this technique!
Example 2 – create a report that uses both selection screen and 
several key infotypes before using custom selects to get 
additional data

Also be aware of authorization implications!

1717

Interfaces vs. Reports

• Reports
Require a common look and feel

PNP logical database provides standard interface
PNP logical database may not provide adequate performance

Require authorization checks
PNP logical database provides authorization checks that 
need to be replicated in high performance reports

Require fast response for online ALV output
More than 1 minute response will frustrate users
Excessive runtime will cause timeouts and force users to run 
in background resulting in loss of online ALV
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Interfaces vs. Reports (cont.)

• Reports
Write custom code using high performance strategies
Tailor authorization checks to the requirements and use of the 
report
“Pre-process” the report in batch and store the data in custom 
tables. The report can then retrieve the data with a single select 
statement and display in ALV format. This strategy is especially
useful for reporting payroll posting data.
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Reports – Case Study 1 – Pre-Process and Store

• An SAP customer with over 65,000 employees had a 
requirement for an online ALV report that displayed 
the posting results for up to 10,000 employees in a 
single run

• A program was written to interpret the posting data and 
store in a custom table. The table was indexed 
appropriately to efficiently retrieve data based on the 
selection options of the report.

• The report read the custom tables to quickly retrieve and 
display in ALV format 

• Custom authorization checks were coded in the report to 
prevent users from accessing the data of other business 
areas

2020

Reports – Case Study 1 – Pre-Process and Store (cont.)

PPDIT PPDIX

T52EL PPOPX

PPOIX

PCALAC

ZCOST
ZDETAIL

Reading posting data is 
complex and is not suited to 
access via employee number or 
wage type

Custom tables contain the same 
table in a format that can be 
read directly for employees

custom 
reports

read and interpret data
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Reports – Case Study 1 – Pre-Process and Store (cont.)

User is already authorized to 
run report based on 
transactional authorization

• Sample custom authorization check for a report that only 
needs to restrict a users access by structural 
authorization

In this example, a table of 
employees is checked based on 
the employees’ organizational 
unit. 

If the user running the report is 
not allowed to view an 
employee based on the org unit 
they are in, the employee is 
deleted from the table and an 
error is logged.

2222

Interfaces vs. Reports

• Interfaces
A requirements-driven selection screen is sufficient
Authorization checks are unnecessary

Program is restricted to batch user ID
Use parallel processing for large employee populations
Design interfaces to minimize multiple runs of the same 
program retrieving the same data to create multiple files

Use a custom table to configure file output
Read data once and output many files

Simplify subsequent interfaces by saving results of key data 
(payroll or payroll posting) in a custom table that can be read 
by other interfaces

2323

Interfaces – Case Study 2 – Read Once, Output Many

• An SAP customer with 65,000 employees in a single 
payroll area had an interface that created 30 different 
output files for 30 different recipients

• A single interface report was run 30 times per pay period 
with 30 different variants. The total runtime was 35,000 
seconds when all jobs were taken into account.

• The program was written with a custom table that 
controlled the specific requirements of each output file. 
The table was configured in the customizing client and 
transported through the landscape.

• The program would read the required data once and use 
the configuration table to filter the data for each required 
file
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Interfaces – Case Study 2 – Read Once, Output Many (cont.)

• The result was that the new interface ran in 1,000 
seconds

Additional performance techniques were added in addition to 
the “run once, output many” technique (see Case Study 3)

• The number of variants was reduced from 30 to 1
• The number of scheduled jobs was reduced from 30 to 1
• New output file requirements need to be configured, 

tested, and moved through the landscape resulting in 
better change management for this interface
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Interfaces – Case Study 2 – Read Once, Output Many (cont.)

2626

Interfaces – Case Study 2 – Read Once, Output Many (cont.)
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Interfaces – Case Study 3 – Store Results

• An SAP customer with 65,000 employees in a single 
payroll area had an interface that read payroll posting 
data and performed additional calculations on this data 
before sending it to a legacy accounting system

• The data was saved in custom tables after each payroll 
posting run

• Five subsequent interfaces read this data to produce 
output for other systems

• Performance of the subsequent interfaces improved by a 
factor of 10 as they were no longer required to repeat 
calculations performed by the main payroll posting 
interface
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Interfaces – Case Study 3 – Store Results (cont.)

PPDIT PPDIX

T52EL PPOPX

PPOIX

PCALAC

ZCOST
ZDETAIL

Reading posting data is 
complex and is not suited to 
access via employee number or 
wage type

Custom tables contain the same 
table in a format that can be 
read directly for employees

custom 
interface

read and interpret data

custom 
interface

custom 
interface

2929

Interfaces – Case Study 4 – Parallel Process

• The SAP customer described in the previous sections 
had a requirement for a custom earnings statement 
report

This required reading payroll results and analyzing retro, 
determining earnings by position in addition to many other 
requirements

• A custom program was written using all available 
performance strategies

Despite this, the program still ran for several hours
• A “submit” program was written to divide the processing 

into 20 discrete jobs. This allowed the program to run in 
an acceptable 30 minutes.

The data was stored and retrieved by a subsequent program
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Interfaces – Case Study 4 – Parallel Process (cont.)

31

Reading Payroll Clusters

• Developers have many options for reading cluster data
PNP with screen 900 (GET PAYROLL)

Recommended for smaller employee populations
Not high performance

Standard SAP functions
Easy to use

Macros
Traditional method

Methods
Import statement

The “lowest level” of ABAP code for reading cluster tables
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Reading Payroll Clusters (cont.)

• Import Statement
The preferable method for reading payroll cluster data when 
performance is a requirement
Retrieve only the required tables from the required payroll 
result
Only use if the results are not going to be returned to the 
cluster

• Export Statement
NEVER use the export statement to return payroll results to the 
cluster. This may result in lost data.

Warning
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Reading Payroll Clusters (cont.)

3434

Effective Use of ABAP Statements

• Performance must always be on the mind when 
developing custom reports and interfaces

• Minimize use of the database server and maximize the 
use of the application servers

There is usually only one database server and this becomes the 
weakest link in the performance chain
Most SAP implementations have many application servers

• The key problem areas are:
Retrieving data from the database
The use of internal tables
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Effective Use of ABAP Statements – Data Retrieval

• Minimize the number of calls to the database
Look for opportunities to load data into lookup tables that will
be used later in the program. This would include employee 
names, text of org units, positions, business areas, etc.
Never read the same data twice – what a waste of resources!
Design your database reads around the use of the report, not 
just on its functionality

For example, if the report is used to display the records of a 
single employee, you would probably not read in all the 
names of every employee in the system into an internal table
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Effective Use of ABAP Statements – Data Retrieval (cont.)

• Read the data effectively
Always think of what the database is doing when it reads 
your data

If you are reading data from a large table without supplying 
all the fields in the primary index (the key fields of the table), 
then the database could be reading many more records than 
required

Look for opportunities to add an additional index to your table
A posting table may save data by document number, but you 
need it by Personnel ID (PERNR). This may be an index 
opportunity.
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Effective Use of ABAP Statements – Internal Tables

• Always determine the optimum way of reading an 
internal table. If you are using a table to look up 
position names, then they should be stored in a 
hashed or sorted table.

Tip! Hashed tables are faster for reading many records!
• If you use “Loop at where,” then make sure your table 

is a sorted table with the key fields the same as those 
in the “Where” clause

• Use field symbols when reading tables
• Use work areas when building tables
• Take advantage of the “collect” statement

There is an internal hash algorithm used when this is processing!
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Effective Use of ABAP Statements – Internal Tables (cont.)

The loop at where clause will now use a 
binary search algorithm to loop at only the 
rows of the table where PERNR = <0001>-
pernr. If we did not take this approach a full 
table scan would be performed.

An internal table is 
declared as a sorted table 
using a custom dictionary 
structure. The field PERNR 
is the first field in the table.
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Effective Use of ABAP Statements

• Don’t be an ABAP “Tourist”
Many developers speak “tourist” ABAP. They can order a meal, 
find room and lodging, but they can’t really have an in-depth 
conversation with the locals. This will result in programs that 
“work” but not very effectively.
Buy the two-volume ABAP reference manual and learn it all!
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What We’ll Cover …

• Common Performance Strategies
• Overview of Performance Problem Areas
• Performance Enhancements for Custom Programs
• Performance Enhancements for Payroll Schema
• Enhancing Standard Payroll Programs for Parallel 

Processing
• Wrap-up
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Performance Enhancements for Payroll Schema

• There are three main areas where you can make the 
payroll schema more efficient:

Avoid unnecessary rules and wage types
Make PCRs (Personnel Calculation Rules) as specific as 
possible
The location within the schema of store points that move wage 
types from the IT table to the RT table

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________



4242

Avoid Unnecessary Rules and Wage Types

• There is often a temptation to put “reporting” wage types 
into the schema to make the development of custom 
reports easier. These may be wage types that track 
arrears or track retroactivity.

• This type of wage type should be avoided for the 
following reasons:

The running of the payroll driver is usually on a critical path of 
the payroll cycle so adding additional wage types will slow 
down the processing of payroll
If the desired result can be achieved with a calculation in a 
report, then that is the preferred technique
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Make PCRs as Specific as Possible

• Whenever a PCR is defined as generic it must cycle 
through all wage types in the internal table

• By making PCRs as specific as possible, you will 
minimize the number of passes of the internal tables 
used in payroll (IT, OT, etc.)

These passes add up and cause performance degradation

4444

Storing Wage Types to RT Table

• Find suitable locations to process given wage types and 
store from IT to RT

• In many cases, a group of wage types can be processed 
and stored early in the schema

This removes them from the IT table and reduces overall 
processing of this table
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What We’ll Cover …

• Common Performance Strategies
• Overview of Performance Problem Areas
• Performance Enhancements for Custom Programs
• Performance Enhancements for Payroll Schema
• Enhancing Standard Payroll Programs for Parallel 

Processing
• Wrap-up
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Enhancing SAP Standard Payroll Programs

• Parallel Processing
The SAP payroll driver is designed to be run as a set of parallel 
jobs. SAP provides a scheduling program to do this.
The pre-program DME, Third-Party Remittance Evaluation, and 
the Payroll Posting report can also benefit from parallel 
processing. These programs need some help to enable this 
type of processing.

• Wrapper Programs
When enhancing the Third-Party Remittance Evaluation 
program, we will not have to make any changes to the standard. 
We do need to write some “wrapper” programs to control the 
process.

4747

Registering Changes to SAP Standard Programs

• Enhancing standard SAP programs may be perceived as 
a dangerous undertaking. Changing the functionality 
would require significant testing and introduce risk.

• The proposed techniques do not change the 
functionality of the standard

You just need to add some code to the standard programs to 
provide additional information you would not normally have 
access to

• Never make copies of standard reports for these small 
changes. Use the modification assistant and register the 
changes.

This will prevent the change from being overlooked during an 
upgrade or support pack
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Pre-Program DME – Create a Parallel Process

• The pre-program DME program is designed to be run as 
a single job. This job will run for hours if the number of 
employees in the payroll run exceeds 10,000.

A current SAP customer had a pre-program DME run that 
contained 65,000 employees. The program ran for 11 hours, 
which greatly impacted the payroll cycle.

• The pre-program DME reads and modifies payroll 
results. It serves as a precursor program to the payment 
medium workbench in addition to the print check and 
DME program.

• If the pre-program DME is split into many jobs, it will 
appear as many payment runs and this is not desirable

49

Pre-Program DME – Create a Parallel Process (cont.)

• The program will run quickly when divided into smaller 
jobs, but the customer needed it to appear as one job 
when all was said and done

• The following strategy was taken:
Create a “wrapper” program to submit the pre-program DME
Add code to the standard pre-program DME to allow for the 
tracking of the run
Change the run identifiers in the payroll cluster BT table and 
several other tables to make the run look like a single pre-
program DME run. This was done with a custom program.
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Pre-Program DME – Create a Parallel Process (cont.)

• Submit Program
A custom submit program was written to pass parameters to 
the standard pre-program DME program and submit in 
background
This type of program is very useful and once written can be 
used as a template for custom reports and interfaces that need 
to be run in parallel
The foundation of the submit program is the following:

Call Function Job_Open …
Submit RPCDTCU0 with …
Call Function Job_Close …
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Pre-Program DME – Create a Parallel Process (cont.)

• Submit Program
A simple programming technique is used to split a table of 
employee numbers into equal groups, which are then passed to 
the program and submitted in background

• Control Table
A custom table was created to track the date and time stamp 
used by the pre-program DME as a key to the run
A job sequence number is passed to the program during the 
submit process and a modification to the pre-program DME 
writes the time stamp to the custom table with the job sequence 
number
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Pre-Program DME – Create a Parallel Process (cont.)

The Pre-DME creates a 
separate date and time stamp 
in the payroll cluster for each 
run submitted

5353

Pre-Program DME – Create a Parallel Process (cont.)

• Consolidate Program
Once all the pre-program DME jobs have finished executing, 
another submit program is executed to run a consolidation 
process in parallel
The consolidation process uses standard SAP functions to read 
and change the payroll cluster for each employee. The “safe”
functions to do this are:

CALL FUNCTION ‘PYXX_READ_PAYROLL_RESULT’
CALL FUNCTION ‘PYXX_WRITE_PAYROLL_RESULT’

These functions read the entire payroll result. The time stamp is 
changed in the BT table and then it is written back.
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Pre-Program DME – Create a Parallel Process (cont.)

• The entire process involves three programs:
The pre-program DME submit program
The consolidation program submit program
The consolidation program

• The process went from 11 hours to 20 minutes by 
running 16 jobs in parallel

The pre-program DME gets progressively slower when more 
employees are added due to inefficient internal table reads

• The risk of this enhancement was mitigated by extensive 
testing, running ST05 (SQL trace) to determine changed 
tables

• The reward was a streamlined payroll process
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Pre-Program DME – Create a Parallel Process (cont.)

In this example 17 Pre-DME 
jobs are created – program 
RPCDTCU0

Program 
Z_PRE_DME_SUBMIT_CONS 
runs to submit the 
consolidation jobs

17 Consolidation jobs are 
created – program 
Z_PRE_DME_CONSOLIDATE 

Program Z_PRE_DME_SUBMIT 
runs to submit the standard 
Pre-DME program many times
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Third-Party Remittance Evaluation (4.7)

• The Third-Party Remittance Evaluation is the first in a 
series of steps required to remit third-party payments in 
payroll

• SAP ERP 6.0 has improved this process and this 
enhancement may not be necessary in that environment

• Third-Party Remittance Evaluation is essentially a 
payroll run with a special schema (U500) and therefore it 
could be greatly helped by parallel processing

• This enhancement can be done without any 
modifications to SAP code or tables
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Third-Party Remittance Evaluation (4.7) (cont.)

• Third-Party Remittance Evaluation creates pairs of 
TEMSE files that need to be stored. Once stored, the 
posting run will pick up all unprocessed runs in a single 
posting run.

• Splitting Third-Party Remittance Evaluation can be done 
manually without any custom code, but it would be very 
tedious storing the correct TEMSE file pairs of 20 or so 
parallel runs
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Third-Party Remittance Evaluation (4.7) (cont.)

• Performance Strategy
We need to create many parallel runs of the evaluation run 
We need to find the best way to find and store the correct 
TEMSE file pairs for all the runs

One option is to read the spool file. The TEMSE file pairs are 
listed in an easy-to-identify format.
Another option was discovered by looking at the source code 
of the U500 schema functions in PE04. Function REMWR had 
the following statements:

which will allow us to retrieve these values 
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Third-Party Remittance Evaluation (4.7) (cont.)

Transaction - PE01

The U500 schema 
has a function 
REMWR that 
exports the TEMSE 
file. We can look at 
the source code of 
this function with 
transaction PE04.
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Third-Party Remittance Evaluation (4.7) (cont.)

Transaction - PE04

Transaction – PE04
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Third-Party Remittance Evaluation (4.7) (cont.)
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Third-Party Remittance Evaluation (4.7) (cont.)

• Performance Strategy
Create two custom programs to complete the evaluation and 
store process

Program 1 
Submit program 2 passing employee number ranges to 
each job

Program 2 
Submit RPURMU00 for the passed employee number range
Retrieve the names of the TEMSE files via the import 
statement
Submit RPURMP00 to store the TEMSE files

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________



6363

Third-Party Remittance Evaluation (4.7) (cont.)

This sample shows how to 
divide a table of employee 

numbers into multiple jobs. 
All employees in a given 

personnel area are 
contained in a single job.

A table of all in scope 
employees is evaluated for the 
approximate size of each job
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What We’ll Cover …

• Common Performance Strategies
• Overview of Performance Problem Areas
• Performance Enhancements for Custom Programs
• Performance Enhancements for Payroll Schema
• Enhancing Standard Payroll Programs for Parallel 

Processing
• Wrap-up
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Wrap-Up

• SAP customers with very large employee populations 
have unique performance issues that need to be 
addressed

• Standard Payroll Processes can be made to run quickly 
using innovative techniques

Parallel processing is your best bet for improving production 
throughput on standard programs
Created methods can be used to allow the pre-DME and Third-
Party Remittance Evaluation to be run in a parallel mode
Payroll schema modifications need to be preformed with 
performance in mind
Use Matchcode W to prevent unnecessary recalculation of 
payroll results
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Wrap-Up (cont.)

• Custom Reports and Interfaces can be written with high 
performance in mind using some of the following 
techniques:

Effective use of logical databases when appropriate
Effective use of data stores for fast report retrieval
Effective use of database
Effective use of internal tables with custom programs
Effective interface design – read once, write many
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Resources

• Horst Keller, The Official ABAP Reference (SAP Press, 
2005).

• Thomas Schneider, SAP Performance Optimization 
Guide (SAP Press, 2007).

• SAP online help (http://help.sap.com)
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7 Key Points to Take Home

• Use Parallel Processing to improve runtimes of SAP 
standard and custom programs

• Enhance the pre-program DME program to significantly 
improve performance

• Use a “Read Once, Output Many” to avoid multiple runs 
of the same interface

• Take advantage of high performance ABAP development 
techniques to improve custom programs

• Use stored data to greatly improve the performance of 
online reports and interfaces

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________



6969

7 Key Points to Take Home (cont.)

• Use wrapper programs to enhance the performance of 
standard SAP programs

• Think before you code. Just because the program works 
does not mean it works effectively.
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Your Turn!

How to contact me:
Phil Taylor

philt@rowsix.net
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