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Roadmaps

The roadmaps in this section explain how to proceed through the most Used icons
important performance monitors. The following key explains the icons
that appear in the procedure roadmaps:

» Monitor icon
Analytical action. Tells you to start a particular performance monitor.

> Question mark icon
Decision node. Indicates that you are at a decision point. If you can
answer the question beside this icon with “Yes," then you may proceed
as described in the next line of the roadmap.

» Exclamation mark icon
Intermediate status of the analysis. Proceed to the next point on the
roadmap.

» Horizontal arrow
Indicates another procedure roadmap. Continue the analysis in the
roadmap indicated.

> Tools icon
End of analysis. Indicates possible solutions for performance problems.
(See also the checklists for performance analysis in the next section.)
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C) SAP Workload Monitor (Transaction Code STO3/STO3N)

— ?  High Database Time: Database Time > 10% or 50 ms?

dfe  Analyze the Database.

. ? Roll Wait Time > 200 Milliseconds

? GUI Time > 200 Milliseconds

L dfe  Analyze the GUI Connection (e.g., Network Bottlenecks).

Ife Analyze RFC Connections for Bottlenecks.

= ? Load Time > 50 Milliseconds

dfe  Analyze the Program Buffer—Is the Program Buffer Too Small?

—? Roll-In or Roll-Out Time > 20 Milliseconds

|— Analyze SAP Memory Management—SAP Extended Memory
or SAP Roll Buffer Too Small?

Figure 1 Workload Analysis I: General Performance Problems on the ABAP Server
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() SAP Workload Monitor (Transaction Code STO3/STO3N)

LO Function Transaction Profile; Sort According to Response Time Total

— ?  Transaction/Program with High Database Time

L Database Time > 40% of (Response Time minus Wait Time)
O Analyze the Single Statistics Records (Transaction STAT/STAD)

= ? Do the Single Statistics Records Indicate Buffer Reloads

(Transaction STAT/STAD shows "Note: Table were saved in
the table buffer")?
Iz

Analyze Table Buffering Using the
Table Access Statistics (Transaction Code ST10)

Lg%  Analyze the Program Using the SQL Trace
(Transaction Code STO5)

— ?  Transaction/Program with High CPU Time:

CPU Time > 40% of (Response Time minus Wait Time)

— g% Analyze the ABAP Program Using the ABAP Trace (Transaction SE30)
2

Transaction/Program with Roll Wait Time > 200 Milliseconds
— e Analyze the Program using the RFC and HTTP Trace (Transaction STO5)
— ?  High GUI Time

gk Analyze Focusing on Front End: Front-End Ping (Network Check),
Front-End Hardware, High Volume of Data Transferred, Many Roundtrips?

= ? High RFC Time

|— dfe  Analyze Focusing on RFC: Performance Analysis in the Remote System

— ? High HTTP Calling Time

gk Analyze Focusing on HTTP Call: Performance Analysis in
the Remote System

Figure 2 Workload Analysis II: Specific Performance Problems (ABAP)
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(TJ SAP Work Process Overview (Transaction Code SM50/SM66)

— ?  Work Processes with Status Running?

— 7 Corresponding Actions: Direct Read, Sequential Read, Insert, Update, Delete, Commit
— () Database Lock Monitor (Transaction Code DBO1)

C,

|— @g Analyze the Process Holding the Lock.

Exclusive Lock Waits?

— () Database Process Monitor (Transaction STO4, Function Oracle Session)

|— E":ﬁg Analyze Expensive SQL Statements.

'— () SQL Trace (Transaction Code ST05)
|— @?, Analyze Expensive SQL Statements.
— ?  Corresponding Actions: Load Report, or semaphore1?

ﬁ@ Analyze SAP Program Buffer—Buffer Too Small?

L 7 Corresponding Action: Roll-in, Roll-out, or semaphore6?

|— ﬁ@ Analyze SAP Memory Management—Extended Memory or Roll Buffer Too Small?
— 2  Work Processes with Status Stopped?
?  Corresponding Reason: PRIV.

ﬁ@ Analyze SAP Memory Management—Extended Memory or Roll Buffer Too Small?
?  Corresponding Reason: CPIC?

D RFC Destinations (Transaction SM59, Test RFC Destination Function)

@E Check for Unavailable or Slow RFC Destinations.
(3 Work Process Overview (Transaction Code SM50/SM66) in Target System

@g Check for Bottlenecks (e.g., Due to All Work Processes in The Target System Being Occupied).

‘— ?  Work Processes with Status Complete?

|— @g Save the Work Process Trace File for Analysis, and Restart the Work Process.

Figure 3 Detailed Analysis of SAP Work Processes
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Figure 4 Detailed Analysis of a Hardware Bottleneck (CPU)
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(O  Operating System Monitor (Transaction Code STO6)

L ? High Paging Rate (Paging per Hour > 20% of RAM)?
— ? Free Memory on Other Computers in the System?

|— @g Redistribute SAP Work Processes and Users.

— ? File System Cache > 10% of RAM?

@g Reduce File System Cache.

L] C) SAP Memory Configuration Monitor (Transaction Code ST02): Mode List

L ? Individual Users Consuming Much Memory?

|_ ﬁ'@ Detailed Analysis of User Actions.

Figure 5 Detailed Analysis of a Hardware Bottleneck (Main Memory)

(O SAP Memory Configuration Monitor (Transaction Code ST02)

— ?  Many Buffer Swaps?

L %

?  SAP Extended Memory Is Full (When Max. Used > 80% In memory)

Enlarge the Corresponding Buffer*

— (O Detail Analysis Menu — SAP Memory —> Mode List
|— ?  Individual Users Consuming Much Memory?

|— —>  Detailed Analysis of User Actions

— @g Enlarge SAP Extended Memory*

— ?  ztta/roll_first > 1024?

@g ztta/roll_first =1

— ? SAP Roll Buffer Is Full (When Max. Used > 80% In Memory)
L@@ Enlarge SAP Roll Buffer*
* Only if there is free main memory

Figure 6 Detailed Analysis of SAP Memory Configuration
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-> Detailed Analysis of an Expensive SQL Statement (SQL Trace, SQL Statistics)

?  Are Many Rows Transferred From the Database Per Statement?

@g Restrict Data Selection (By User Training, Optimizing the ABAP
Coding, etc.).

(O Create the Execution Plan using EXPLAIN
— ? Is an Appropriate Index in Use?
Iﬁ@ Check if the Index Should Be Reorganized.

— ? IsThere an Appropriate Index that is Not Used by the Optimizer Program?

? Are the Table Statistics Outdated?

l— {F@ Update Table Statistics.

? Is the WHERE Clause Too Complex or Can it Be Optimized?
ﬁ@ Simplify or Optimize the WHERE Clause, Use Hints.

/ Are there Missing Indexes in the Database?

Iﬁ'@ Create Missing Index in the Database.

— ? Can a New Index be Created that Fits the WHERE Clause?

@3 Create New Index in the Database.

Figure 7 Detailed Analysis of an SQL Statement
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O Table Call Statistics (Transaction ST10)
? Non-Buffered Tables with Many Total ABAP Processor Requests

|— dfe  Check Buffering Rules—Activate Buffering?

? Buffered Tables?

— ? Large Number of Invalidations?

de  Check Buffering Rules—Deactivate Buffering?

= ? Large Buffer Size?

% Check Buffering Rules— Deactivate Buffering?

—? Many Rows Affected in the Database?

n@@ Check Buffering Rules— Deactivate Buffering?

Figure 8 Optimization of Table Buffering

o BW Statistics in the Workload Monitor (Transaction Code STO3)

— ? High Response Times Even For Repeated Execution of the Same Query?
O OLAP Cache Monitor (Transaction Code RSRCACHE)
|— e If Possible, Use OLAP Cache Optimizations
— ?

High Database Response Times (> 3 sec and > 30% of Total Response Time)?

= ? High Ratio of Read to Transferred Data Records (> 10) and High Number
of Records Read (>10,000)?

LQ Aggregate and BWA Maintenance (Transaction Code RSDDV)
dfe Create Suitable Aggregate or Index InfoCube in BWA.

= ? High Database Response Times with Few Records Read?
? Missing Indexes?

L dfe Create Missing Indexes.

O "Classic" Database and Operating System Analysis (DBACOCKPIT, ST06)

=7 High Database Response Times Due to Many Records Transferred?

f  Reduce Number of Records Requested by the Application (e.g., via
More Detailed Setting of the Query).

— e Application Optimization

Figure 9 Optimization of Expensive SAP NetWeaver BW Statements (BW Queries)



