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1. Introduction  
 
This document contains detailed examples of application performance analysis 
procedures using ANSPROF application profiler. These examples have been only 
slightly adapted for the purposes of this manual and are based on real performance 
cases. 
 
The three case studies included in this manual demonstrate ANSPROF’s three major 
strengths: native OPM/ILE application profiling and analysis, IBM Job Watcher API-
based profiling and analysis, and Java application profiling and analysis. 
 
This document was written for ANSPROF modification 2.5.6. Future releases and 
modifications of ANSPROF may add features and change certain formats, but this 
document will only be updated if introduction of a new ANSPROF modification or 
release invalidates any of the examples included. 
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2.  Native OPM/ILE application profiling and 
analysis 

2.1 Problem description 
A customer complained of the daily batch process taking longer after implementation 
of a new version of software by the application provider. Runtime figures quoted were 
unbelievably high, but none of the pre-release tests revealed a performance issue. 
 
In this case ANSPROF was used to profile a single interactive job that was used to 
run the daily batch. 
  
 

 
 
The above screen represents the first group of ANSPROF “Submit trace agent” 
command parameters. I/O statistics collection has been requested – just in case. 
Default values were used for the rest of the command parameters. By default, 
ANSPROF trace agent polls the target job every 5 seconds. Also, “delta” I/O 
statistical data containing I/O per second numbers is collected by default when I/O 
statistics are requested. ANSPROF data collection agent ends automatically when the 
target job ends. 
 
ANSPROF statistics are collected directly into i5/OS files. Buffer sizes, however, are 
defined so that very little I/O (or any other overhead) is generated by an ANSPROF 
agent. In the given case a single ANSPROF agent, while active, consumed 
approximately 0.1% of the total system CPU capacity.  

ODP data collection  requested 
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2.2 Problem analysis 
The data thus collected into EANDATAP library was saved to a save file and FTPed 
to the performance analysis center. There it was restored and the following 
ANSPROF analysis command was executed: 
 

 
 
Since it was the first time the given collection was being analyzed, data normalization 
was performed automatically by ANSPROF. After normalization the following filter 
definition screen was displayed: 

Collection name and library 
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As often as not, it makes sense starting from job stack analysis. 
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The above is the request (see “type of request” and “detail” fields) to display the most 
frequently encountered sets of programs in the first 6 positions of the call stack. The 
report generated can be found on the next page. The first column represents the 
number of samples when the first 6 positions of the call stack were exactly as data 
from the corresponding row. The second column is the name of the top program in the 
stack (where appropriate, one can also see the HLL statement number and/or 
procedure name). Then follows the data for the second program in the stack, etc. 

Stack summary level 6 
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As we can see, major batch delay contributor in this case was the system operator! He 
took rather a lot of time to reply to a system message or enter a menu option. But 
rows 2 to 4 are also very interesting. It appears that a lot of time was spent reading 
records by key. Further analysis was obviously required. 

Top program 

Number of samples 

Next program 

What is this program? 
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So, the request was executed again, but this time the number of call stack positions 
analyzed was increased to 8 and the operator-incurred delay period was excluded 
from the analysis:  

 

 

Not interested in these entries 
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It became immediately clear that the primary contributor to the “long batch execution 
time” was PROBLEM1 program. It, as follows from report on the next page, was 
called by USRC35B program, representing a locally developed enhancement that 
went into production at the same time as the new version of the primary application 
package. 

Top time consumer 

Reason for delay 
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The problem could have been closed there and then, but was it not interesting what 
PROBLEM1 was involved in? So, further analysis followed. This time, an analytical 
I/O request was submitted.  

So, that’s where it 
was called from! 
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But not all I/O data from the trace was analyzed – only the data relevant to the 
interval when the call stack contained PROGRAM1 but not QT3REQIO (system 
workstation prompt driver).  The results were rather enlightening. 
 

What about I/O? 

“interested” filter 

“not interested” filter 
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This report is the I/O “delta” profile, where the figures displayed represent I/O 
operations per second for each of the ODPs opened in the job. It appears that for 
every MASTER file record more than 15,000 records from STRUCT logical files are 
retrieved. Actually, it was an example of very inefficient programming. MASTER in 
this case was a file with variable field structure. This structure could be accessed via 
STRUCT logical file. Apparently, instead of reading this structure once and storing it 
for future reference in main storage the programmer decided to extract it anew for 
each record of the primary file. Moreover, the structure of the primary file record was 
extracted as many times as there were elements in the record (row) of the primary file.  
 
The program was modified and the case was closed.   

Oh! 
What’s wrong wit this file? 
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3. Non-intrusive OPM/ILE analysis  

3.1 Problem description 
 
This was a case where the system seemed to be deteriorating with no obvious 
indication of anything going wrong. Average CPU utilization was well under 75%, 
disk utilization – under 30%, no significant paging reported in any of the pools, and 
nevertheless some of the workstations experienced long (up to 2 minute delays) at 
sign-on. In the course of 3 weeks the delays gradually increased from 30 seconds 
(when the problem was reported for the first time) to over 2 minutes. All other 
application performance parameters did not seem to be affected.    
 

 
 
Since the problem occurred only in some of the jobs and there was no obvious 
correlation between the name of the workstation and sign-on delays, it was decided to 
trace all QPADEVxxxx jobs in the system. Luckily, the system was rather small, and 
the number of such jobs was 20-30 at maximum, which made the above profiling 
possible. Otherwise, it would be necessary to limit the number of jobs in the profile 
using other filtering techniques. 
 
I/O and locking data collection was requested, but, as it became apparent later, to no 
avail.    

Do not know what job 
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3.2 Problem analysis 
 

 
 
Once the profile data had been collected, ANSPROF analytical processor took over.    
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By that time the name of one of the problem jobs had become known, so in order to 
reduce the amount of trace data job filter parameters were specified.   
 
At first, a simple “raw” stack data report was requested. 

Now the name of the job is known! 
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By default, a snapshot for each target job is taken every 5 seconds. It was therefore 
very intriguing to find a gap of 30 seconds between the first and the second records of 
the trace.  
 
Since the trace records are generated by ANSPROF trace agents and trace agents are 
user jobs sharing the system with target jobs, everything is possible. For example, 
delays in the target interactive jobs may be caused by some system process that is 
responsible for performance degradation of ANSPROF agents too! But what could 
this system process be? Or rather, what could be the factor causing performance 
degradation of interactive jobs and ANSPROF agents at the same time? High disk 
utilization? No, there was not a trace of it in the IBM Performance Collection reports. 
Performance adjustor? Small main storage pools?  
 
Well, there was another possibility. Retrieve Job Call Stack API that ANSPROF 
agents use to extract snapshot data are so-called “intrusive” APIs. In other words, they 
require the target job to respond, thus consuming a few of its CPU cycles. What if the 
target job was busy doing something that simply could not be interrupted for 30 
seconds? Such are, for instance, long-running machine instructions. But if it’s a 
machine instruction, then what kind of instruction?   
 
It was time to switch to IBM Job Watcher APIs!  

No trace records for 30 seconds? 
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Since IBM Job Watcher APIs are non-intrusive, they retrieve the data irrespectively 
of whether the target job is busy or not. The above setting causes ANSPROF to use 
IBM Job Watcher APIs, rather than standard system APIs, to collect job call stack 
information.    

Lets’ use Job Watcher’s non-intrusive APIs 
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The above is the second ANSPROF trace agent parameter screen. “Zero I/O” flag 
controls whether statistical data for files opened but having no registered user I/O is 
collected saved by ANSPROF as part of the profile data. By default, such data is not 
collected.  

 
 

Collect “zero” ODP data 
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Data has been collected, analytical reporting requested.    
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In order to analyze the data it was necessary to switch to Job Watcher stack mode.    

      swap stack mode !
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Since IBM JW APIs were not hampered by MI-level job activity, it became clear that 
the job was in fact reading large amounts of data from disk. By the way, this 
information could also be obtained from the Job Watcher wait bucket summary 
report: 

Aha! 
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Wait bucket summary report does not provide granularity of the low-level Enum 
summary report (see JW documentation for more information on enum values for 
different process wait states), but this time high-level data is what we’re after.    

What has the job 
been up to? 
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So, the system reported a lot of DASD activity in the target job, but why and what file 
was involved? Because earlier I/O traces showed no significant logical I/O activity. 
The answer, however, was hiding in the I/O trace.    

The major wait time contributor 
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This is a “list ODP” for a job request. Absolute numbers, rather than “deltas”, are now 
to be extracted.    

What file? 
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That was a bit unexpected. Only two files appear to be open, one of which was a 
display file and could hardly be the target for QDBGETM module we saw earlier in 
the trace. By elimination, it was established that the name of the “culprit” file was 
MASTER. A closer look at the file helped crack the problem: the file was defined 
with REUSEDLT(*NO) parameter, but due to highly dynamic nature of the data, a 
large number of deleted records had been accumulated over time. Some of the end-
users had a startup program attempting to read just one record from this file. The 
system, however, had to browse through all deleted records (30,000,000 in this case) 
to get to the first actual record of the file.  
 
The file was changed to REUSEDLT(*YES) and the problem was closed.     

No visible 
logical I/O, 

but here it is! 
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4. Java application profiling and analysis 

4.1 Problem description 
 
A WebSphere Java application is used to service a flow of Web Service requests 
arriving from a remote system. CPU utilization of the server is at 100%. Throughput 
of the application, however, is inadequate, but it is not quite clear what components of 
the application contribute to the perceived delays. 
 
The architecture of the application is more complex than in the two previous cases, 
therefore, more elaborate profiling is required. Since the only data source defined in 
the WebSphere server makes use of the native System I5/OS JDBC driver, it makes 
sense to use database SQL tracing when running the profile data collection.    
 

 
 
So, the first step is to create and save the STRDBMON trace definition for 
QSQSRVR (native SQL server) jobs.    

 

SQL server jobs 
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To reduce the amount of data in the trace profile filtering can be used. 
   

 

Subset 
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When the STRDBMON trace definition had been successfully saved ANSPROF 
profiling agent was submitted. Since the target job was WebSphere, extended (multi-
threaded) profiling was requested. Performance data collection in such cases is 
strongly recommended.  

 

Request thread 
performance data 

Request extended 
profiling (JVM) 
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On the second parameter screen of ANSPROF the only parameter specified was the 
name of the earlier saved STRDBMON trace definition. This STRDBMON trace, 
therefore, was run in parallel with the ANSPROF profiling.  

STRDBMON request 
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4.2 Problem analysis 
 
The data has now been collected, but analyzing it is not as simple as in the case of 
RPG. The problem is, Java is a very modular language. In practical terms, it means 
that if a Java method issues, say, a JDBC request, the JDBC framework, as a rule, 
generates quite a few call stack entries. Hence, at any given time, the first few entries 
of the call stack represent not so much the application itself, but rather the framework 
methods invoked on its behalf. It is very hard to analyze a collection of call stack 
snapshots of this type. Because at the end of the day the question is “what elements of 
my application cause performance problems?” and not “what framework elements 
perform worse than others?” 
 

 
 
What is required, is to somehow reduce the amount of data in the call stack trace 
history concentrating on the application rather than on public frameworks. 
 
This problem can be solved by using the “trace truncation pattern” parameter of the 
ANSPROF ANZ command. This parameter can be used for sifting out all framework-
related stack trace entries. In the given case it was known that all application packages 
had “prb3” as part of the package name. The above request resulted in the stack trace 
being truncated so that only the application method and the method invoked by it 
remain in the trace. Methods invoked by framework methods are purged. If, however, 
a call stack snapshot contains no “prb3” package methods, the snapshot is not 
changed.    

 

That’s the 
beauty of 
it! 
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The first thing to find out is what threads consumed most of computing resources. 
Once the highest consumer thread ids were known, each of them could be analyzed in 
detail. 

What threads? 
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The “culprit” thread ids are listed in the first column of the report. It was clear in this 
case that the lion’s share of the work was done in the thread ‘00000000000000CB’.      

Thread ids are right here! 
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So, what did the call stack of this thread look like most of the time?  This time we 
used Stack level 2 report from the ANSPROF menu.     

So what about the top CPU 
consumer thread? 
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The top row represents general thread wait state and is functionally equivalent to 
terminal input wait. These entries, therefore, can simply be ignored (a brief look at the 
detailed stack trace confirmed that the top row samples were accumulated when the 
profiling agent was still running but the application had already ended). 
 
Most of the remaining call stack entries are JDBC entries.         

Now that’s why! 
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These are the “culprit” classes.  
 
   

And that’s who! 
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And these are the “culprit” methods.         

Down to the methods! 
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Unfortunately, STRDBMON trace does not contain thread id information, so it is not 
possible to see what SQL commands have been invoked by a particular WebSphere 
thread, but since more than 80% of the total WebSphere workload has been generated 
by the ‘00000000000000CB’ thread, database monitor record analysis could help 
understand what SQL statements caused most of the delays.          
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Option 3 was the most useful in this case, as it displayed the “culprit” SQL statements 
in the descending order of CPU resource consumed by the DB manager.          

What SQL statement(s)? 
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The above report helped identify the statements involved and their relative importance 
for the overall system performance.          

 

Number of SELECTs 

Number of ALL statements for each SELECT 

Total time 

Actual statement 


