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Data centers are in the business of
producing reliable and repeatable
results in a cost-effective and effi-

cient manner. Often, a large enterprise will
run hundreds of applications consisting of
several thousands of batch jobs daily, while
trying to provide high availability for their
online processing. As a result, there is a
tremendous emphasis on performance and
tuning in the data center to achieve cost-
effective, reliable operations, and to complete
batch processing in a smaller allotted window.

Many of the best systems programmers in
the country have written guidelines and have
made recommendations for tuning the
MVS environment with tremendous results.
The focus of these recommendations have
included the following:

◆ DASD usage optimization
◆ tuning application software
◆ tuning the operating system
◆ implementing fast performing utilities
◆ balancing the I/O subsystem

However, the Job Control Language
(JCL) that runs all mainframe batch

applications is one component that systems
programmers consistently ignore.

WHY FOCUS ON JCL?

There are two important reasons to tune
your application JCL. Information
Technology has grown, evolved, and become
significantly more complex over the past 30
years, and although IBM has enhanced JCL
to support some of these technology
changes, most execution JCL has remained
static. The poor coding practices and ineffi-
cient JCL usage are common for many
companies, and these practices are quite often
propagated over and over again throughout
applications. This leads to inefficient alloca-
tion of system resources, wasted processing
time, and a larger than necessary allocation of
personnel resources to maintain the JCL.
Therefore, the organization feels the ramifica-
tions of making the investment to optimize
JCL and treat it like any other important
corporate asset. Without JCL optimization,
the enterprise cannot deploy applications as
quickly, operating expenses are higher, and
system availability may be impacted.

The second reason to focus on optimizing
JCL is that you can do it at a reasonable
price and in a timely manner. The cost to
achieve optimization sometimes makes
realizing the benefits of optimizing your
environment cost-prohibitive. Therefore,
the goal is to achieve a balance between
what it takes to optimize an environment
and the ensuing benefits from achieving
that balance. A JCL optimization project
has the following benefits that make it a
compelling solution to address resource
shortage issues:

◆ it is relatively quick and painless to
achieve a return on investment

◆ it is easier to make changes to JCL
than re-architect an application

◆ it is easier to validate changes to JCL
than to a program

◆ mass changes to JCL may be made using
the right tools, thereby reducing the time
to complete an optimization project

There are probably many skeptics out
there, but if you pause to consider resource
allocation during a batch cycle, you will see

BY L INDA CUSTER

©2001 Technical Enterprises, Inc. Reproduction of this document without permission is prohibited.



the impact JCL optimization can have on
this process. JCL requests and controls
many of the resources consumed by batch
applications. JCL has the ability to control
space allocation, storage allocation, where a
job runs, and how much output is produced,
not to mention the personnel resources
needed to maintain this code. Additionally,
errors found in the JCL will cause a job to
end abnormally, thereby losing precious
processing time.

Preventing JCL errors is a topic in itself
and will be covered in a future article.
However, you cannot overlook eliminating
errors in production as a means toward
recovering resources. Any abend that occurs
will consume unrecoverable system and
personnel resources. Eliminating JCL errors
before they reach production eliminates
wasted time during the critical batch window
and eliminates the expense associated with
fixing an error during the production cycle.

The graph in Figure 1 depicts the cost of
a failure throughout the JCL lifecycle. Any
abends that occur in production may
adversely affect the batch window and
could require multiple levels of personnel
resources to return them to production. As a
result, the cost of a failure is more signifi-
cant than if you identify the error during
development. Proper validation of JCL as
part of the project lifecycle will help to
eliminate unnecessary JCL abends in pro-
duction and to reduce the cost of a failure.

Even though JCL is a scripted language
with coding rules, it is very flexible and as a
result, many variations of JCL exist.
Because of the inherent flexibility in coding
JCL, you cannot make blanket optimization
recommendations for all IT organizations.
Therefore, to determine what the data center
can optimize in any given environment, you

need to start with a strategy or methodology
for determining what should be optimized.

You should include the following strate-
gic steps for an effective JCL optimization
methodology:

◆ determine the goal of the project
◆ develop a candidate list of parameters

to analyze
◆ analyze and investigate
◆ recommend and implement improvements
◆ realize the benefits

Determine the Goal
Typically, an organization starts a JCL

optimization project to satisfy a business
requirement. For example, a business may
be experiencing difficulty in completing
their batch applications within the allotted
batch window. Due to the ever-increasing
need for 24 x 7 system availability, this has
become a common challenge. In this situation,
the goal for JCL optimization would be to
reduce application runtime. As businesses
experience downturns in the market, there is
often a directive to more cost-effectively
deliver the results of business applications.
The JCL optimization goal would then be to
reduce the resources used during batch
processing. These resources may be in the
context of system resources such as DASD,
CPU, or I/O processing, or the goal might
be to reduce the amount of time personnel
are spending maintaining JCL. Knowing the
final goal determines what should be analyzed
in the JCL.

Develop a List for Analysis
Once you have a goal in mind, you need

to determine which parameters or combina-
tions of parameters in the JCL will generate
the desired outcome. If the goal is to reduce

runtime, you might want to consider the
following items:

1. Modify, eliminate, or standardize
STEPLIB, JOBLIB and JCLLIB
concatenations. Quite often, there are
unnecessary libraries concatenated on
these statements due to software
changes in the environment when you
add new libraries and do not remove
the old ones. Searching through these
concatenations may become expensive
depending upon where the program
or procedure is found within the
concatenated list of libraries.

2. Analyze the ability to quickly recover a
job. It is a fact in IT that jobs will end
abnormally and you must restart them.
Restarting a job without having to rerun
the entire job will considerably reduce
the cost and time spent on an abend.
Therefore, eliminating temporary data
sets, duplicate step names, and the use
of nested procedures will help to reduce
the time spent setting up a restart and
the actual execution of a restarted job.

3. Identify small tape data sets and convert
to DASD; this reduces the time it
takes to wait for a tape mount and
read/write the file.

4. Code RETAIN for tapes that are
mounted more than once in the
same job; this reduces the wait for a
tape mount.

5. Eliminate unnecessary steps. Possible
candidates for this are data set alloca-
tion steps that are done to pre-allocate
space. Move the allocation parameters
to the step where the data set is actual-
ly created. Another recommendation is
to remove obsolete report writer steps.
I have seen report DD statements
dummied out with no other state-
ments, but the step still runs.

6. Implement the correct standards for
the CLASS parameter on the job card.
Jobs that run in the wrong execution
class may end up waiting for an initia-
tor that was designed for long running
tape jobs rather than quick DASD-
based jobs. This can easily be correct-
ed and provide quick results.

If your goal is to reduce system resources,
you may want to consider the following items:

1. Code an optimal BUFNO parameter
for sequential data sets to reduce I/O,
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FIGURE 1: THE COST OF FAILURE THROUGHOUT THE JCL LIFECYCLE 
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one of the slowest components of batch
processing. You can find guidelines for
the optimal BUFNO specification in
IBM’s Batch Performance manual,
book number SG24-2557-00.

2. Optimize your sort allocation by
allowing the sort utility to dynamically
allocate your SORTWK data sets. You
can easily remove these DD statements.

3. Code RLSE in your sequential space
allocations to recover unused space.

4. Let the system decide the optimal
BLKSIZE for data sets.

5. Analyze VSAM definitions. Additional
buffers may be warranted, the CI size
might need to be optimized, or you may
want to remove obsolete parameters
that affect performance such as
REPLICATE and IMBED. The key
is that you can analyze all of these
definitions by pulling in the control
card member accessed during the
IDCAMS delete/define step.

If your goal is to reduce the maintenance
time spent on JCL re-work, you will receive
the most value from standardizing your JCL.
If you use standard names and symbolic
variables, you can automate the process of
making JCL “production ready.” This signif-
icantly reduces the time spent on manually
making these changes and reduces the
chance for introducing errors as you make
these changes.

Most companies I have interviewed
report that in any typical application main-
tenance project, 10 percent of a developer’s
time is spent on JCL maintenance. Therefore,
if standardizing the JCL allows an automated
tool to make most of the changes, there is a
chance to reduce this by approximately 5
percent. If you extrapolate this out to dollars
saved during an application maintenance
project, this can be significant for large
development projects.

Analyze and Investigate
Before you can make any recommenda-

tions or changes, you have to find out the state
of your JCL as it relates to your optimization
objective. Using a JCL analysis tool and
some customized code, you can produce
reports to analyze your JCL to help you
generate your optimization recommenda-
tions. You will also need to review the
results of this analysis to determine
whether this change will accomplish your
desired objective.

Using the JOBLIB/STEPLIB recommen-
dation as an example, the first step is to
produce a report that lists all of the different
variations of concatenations for the JOBLIB
or STEPLIB DD statement. You should
include in this list the specific jobs and
procedures that reference each variation of
the concatenation. Once you produce this
list, review each variation to locate obsolete
or outdated libraries.

If you find a high percentage of your jobs
that use the correct concatenation, then this
might not be the recommended improvement
to achieve your objective. However, if you
find many variations and many unnecessary
libraries, then this clean up may help you
reach your optimization objective.

Recommend and Implement
Improvements

You must first determine what is valid for
your environment and then design a method
for optimizing the JCL automatically. A
possible recommendation for improving the
JOBLIB/STEPLIB performance would be
to produce a standard concatenation list that
includes the required application load
libraries concatenated with the necessary
Language Environment (LE) libraries.
Depending on the size of your organization,
you might have one common application
library or one library per application group.

As each JCL member is changed, you
will first need to determine the load library
where the program is found when it executes.
If this library is not in the newly recom-
mended standard concatenation, you can
follow one of two paths. You could write out
a message stating where this program is
found and that it is not in the standard
concatenation and then bypass this job.
Alternatively, you could actually copy the
program to the standard application library,
write a message stating that the copy was
done and from what library, and then
replace the JOBLIB/STEPLIB in the JCL
with the standard concatenation. You must
implement exception processing to handle
the possibility of duplicate programs.
However, the new library may be checked
before the copy takes place and an error
message can be generated to notify that this
is a duplicate and the job will be bypassed.

Realize the Benefits
The benefit of using this methodology

and automating JCL changes is that opti-
mization can be achieved at a reasonable

price and in a timely manner. By eliminating
manual changes, you reduce the time it
takes to optimize the JCL, eliminate errors
associated with manual changes, and obtain a
good audit trail of changes to the environment.

The total benefit achieved by optimizing
JCL will depend upon the number of changes
made and how much JCL is affected. Note
that the benefit in reduced application runtime
or in resource savings is not just a one-time
savings, but a daily savings accrued over the
life of an application. Consider every second
to be valuable and extrapolate those seconds
over multiple jobs. For example, if you run
5,000 jobs a night and can save two seconds
per job, you will recover 2.7 hours of run
time. This could provide enough of a batch
window cushion to allow your business to
grow without having to buy a faster processor
or more resources.

The recommendations outlined here are
certainly not all-inclusive. Every business is
unique and has special requirements often
with creative methods for coding JCL.
However, just because the JCL runs does
not mean it is efficient.

With JCL optimization, there is consistency
and uniformity for efficient batch processing
and maintenance. Optimizing the JCL will
provide an opportunity for gaining perfor-
mance improvements and fully utilizing
computer and people resources.
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