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Profiling mainframe applications

• Nykredit is one of Denmark's leading financial 
services groups with activities ranging from 
mortgage lending and banking to insurance, 
pension and estate agency business.

• The Nykredit Group is the second largest lender 
and the largest mortgage provider in Denmark 
as well as one of the largest private bond 
issuers in Europe.

• Read more on www.nykredit.com.
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• IT development in Nykredit has 400 employees 
in Aalborg, Copenhagen and Warsaw.

• Member of the developer support team.

• Responsible for the use and implementation of 
development, testing and performance tools in 
Nykredit.
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Our platform(s):

IBM z9 mainframe

z/OS operating system

DB2 database

CICS transaction server

Windows and AIX servers

BEA Weblogic application 
server

Oracle
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Use of profilers

From Wikipedia

A profiler is a performance analysis tool that measures 
the behavior of a program as it runs, particularly the 
frequency and duration of function calls. The output 
is a stream of recorded events (a trace) or a 
statistical summary of the events observed (a 
profile). Profilers use a wide variety of techniques to 
collect data, including hardware interrupts, code 
instrumentation, operating system hooks, and 
performance counters. 
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Performance analysis 

From Wikipedia

In software engineering, performance analysis, more 
commonly profiling, is the investigation of a 
program's behavior using information gathered as 
the program runs (i.e. it is a form of dynamic 
program analysis, as opposed to static code 
analysis). The usual goal of performance analysis is 
to determine which parts of a program to optimize 
for speed or memory usage.
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Programming languages:

• ASSEMBLER

• C++

• Java

• COBOL

• 4GL – AllFusion Gen (CA)

Profiling tools:

• TMON for CICS (ASG)

• BMC Apptune

• STROBE (Compuware)

• PathPoint (ASG)
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TMON for CICS (ASG)

Collects statistics on each transaction that runs on a 
CICS system.

Memory usage, I/O, DB2 calls, response time, wait 
time, CPU time etc. 

Totals pr. transaction.
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BMC Apptune

Collects statistics on each SQL statement that is run on 
a DB2 system.

Elapsed time, I/O, # of calls, wait time, CPU time etc. 

Totals pr. statement pr. program (package).
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STROBE (Compuware)

Creates a profile for a CICS region.

Uses sampling i.e. makes snapshots of the activity on 
the CICS region

Reports on top resource consumers based on CPU and 
wait time.
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PathPoint (ASG)

Traces all activity on a CICS region by a specified user.

Reports alle kinds of stuff (more on that later).
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A brief history of application architecture 

(as I remember it) 

1. generation – the monoliths

2. generation – the components

3. generation – the web-services
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A brief history of application architecture 

1. generation – the monoliths

• Self contained systems with limited integration

• Non-reuseable code, redundant functionality 

• Costly maintainence

• Clear responsibility
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A brief history of application architecture

2. generation – the components

• Systems made of interacting reuseable components

• Increased complexity and abstraction

• Responsibility is diversified
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A brief history of application architecture

3. generation – the web-services

• Systems made out of services

• Totally abstract and extremely complex

• Mixed platforms, technologies and locations (even 
companies)
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A typical web-service implementation in Nykredit

Java

CICS transactionsWeb-service exposure

(BEA Weblogic)

The CICS transactions are constructed using AllFusion Gen 4GL.

The Java programmers interface is a Java-class generated from the 4GL 

(a proxy server).
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Basically the web-services are wrapped-up components.

This may be great from an architectural point of view, but 
one might ask a couple of questions:

1. What happens when complexity increases that much?

2. Will there be performance issues?

3. How do I ensure acceptable performance for the end 
user?

Let’s imagine a (not so unlikely) scenario: we have a web-
service that times out because of long response time. 

How do we go about fixing it?
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First step is to identify the CICS transaction(s) that
make up the web-service. Hopefully we can do that.

Challenge: the Java and mainframe programmers are
different ”species” that don’t communicate very
well.

Different terms and tools: the Java programmer knows
about ”classes”,”methods”,”objects” and ”log4j” –
the mainframe programmer knows ”transaction
codes”, ”programs”, ”operations”, ”entities” and 
”SYSLOG”.
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Two ways of identifying the transactions:

1. Read the Java code (which would be static code
analysis – not profiling).

2. Get someone to run the web-service, and use TMON 
for CICS to see which transactions it spawns off.

This works best if we are almost alone on the CICS 
system, otherwise we wont be able to see which
transactions originates from the web-service.
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TMON for CICS search screen

We can filter on time, transaction code and userid.
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TMON for CICS search result

H57N could be the culprit – long response time, high CPU usage, and a lot of I/O.

Let’s take a closer look.



Profiling mainframe applications

TMON for CICS – transaction timings

So, the time is spent in DB2 on I/O.
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And thats about as far as TMON for CICS will get us.

We have identified which transaction is the problem, 
and that the time is spent in DB2, so now we need
to identify the actual code (SQL) that takes the
time.

TMON for CICS wont tell you which modules or which
SQL-statements that were executed.
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We will try another tool: BMC Apptune

Apptune will show us the modules that spends most time in DB2.

Maybe one of these is the cause of our problem.
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The problem with Apptune is that it will not tell us
which transactions called these modules…

We can make static code analysis on our transaction, 
to find out if some of these modules are called from 
our transaction.

If you have some kind of cross-reference tool that may
be fairly easy, if not … it’s hard work.
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What a CICS transaction might look like in our X-ref.

(I deliberately chose one of the less complex transactions…)
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Even if we establish that one of of the modules
detected in Apptune is called from our transaction, it
may not be the cause of our long response time.

Hi-use modules will rank high in Apptune (and may
very well have a tuning potential) - but it may not 
be our problem.

Low-use modules will not stand out in Apptune, and 
therefore they may not attract our attention.
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Luckily we’re not out of tools yet – let’s try STROBE.

We will start a STROBE measurement session, and get
someone to run the web-service, and hope that
STROBE catches something.
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The STROBE report on our transaction

A lot of TCB-switches = a lot of DB2 activity. We knew that already.

Problem with a sampling profiler – we’ll need more load to make

the significant results.
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We have one last tool - PathPoint.

We will start a PathPoint measurement session, and get
someone to run the web-service, and see what
PathPoint can show us.

I don’t even have to know the transaction – PathPoint
will trace anything that the user runs!
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The PathPoint report on our transaction in the GUI

Sequence of CICS statement and response times

SQL statements, response time and SQLCODE

Provides a complete program flow for the actual run of the transaction.
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The PathPoint report on our transaction

Sorting by response time reveals the module and the DB2 statement

that causes most of the response time for the transaction.

That was easy, wasn’t it?

And the PathPoint report contains a wealth of other information.
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The PathPoint report on our transaction

A CRUD matrix for all tables and files.
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The PathPoint report on our transaction

A list of all invoked programs.
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The PathPoint report on our transaction

Content of host-variables for each SQL-statement

invocation is collected too.
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Nykredit used PathPoint to ensure quality in a major 
SOA-project where independant teams developed
web-services.

All web-services was required to run tests with
PathPoint.

We would look for excessive response times, excessive 
data access, odd return codes (-811, -501 indicating
poor logic).
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Profiling is not just about performance:

Use it to understand your application logic when
documentation is less than perfect (that happens).

Use it for debugging when error handling is less than
perfect (that happens too).
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Different profiling tools for different purposes:

TMON for CICS, BMC Apptune and STROBE is great
when you want an overall picture on CICS and DB2 
performance.

PathPoint is my tool of choice if I have a performance 
problem in a specific application.



Profiling mainframe applications

Questions? 

Comments?

If you come to Aalborg, 

I’ll be happy to show you more.

jml@nykredit.dk




