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To improve performance, 
you’ll need to:
• Recompile
• Optimize
• Refactor…

Performance of COBOL 
applications do not 
automatically increase on 
new Z hardware.

Performance on 
modern IBM Z®

hardware is delivered 
via a combination of 
hardware features and 
compiler support.
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Automatic Binary Optimizer 
(ABO) v2.1

Reduces migration effort 
to COBOL 
v6.3 significantly
• Complements Enterprise 

COBOL v6.3

• Reduces migration scope

• Avoids the need to fix 
problems in existing source 
due to poor programming 
practices. For example,  
invalid data issues

Targets latest 
Z Systems®:

• Introduces newer 
optimization technology
into existing binaries

• Exploits new hardware 
features designed to improve 
performance of 
COBOL applications

ab Optimizes load modules compiled with VS COBOL II 
v1.3  to COBOL v4.2 

• Avoids source recompilation 

• Significantly reduces testing effort

• Reduces operating costs and increase application efficiency:  

• Lowers CPU usage and processing time

On z15 ABO v2.1 reduces, on average:
CPU usage of 57% over COBOL v4.2

CPU usage of 10% over ABO 1.3

* Performance results shown was obtained in a controlled, isolated environments using IBM 
internal test suite. Performance of other workloads may vary.



ABO enables hardware 
performance features

z10EC/z10BC

ARCH=8

Decimal floating point (DFP)

Wider immediate data

z196/z114

ARCH=9

Distinct operand conditional load
High word instructions
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Applications compiled with COBOL v4.2 (or below) are not optimized to run on new Z servers 

zEC12/zBC12

ARCH=10
Decimal-Floating-Point zoned-
conversion facility

z13/z13s

ARCH=11

Decimal-Floating-Point Packed-
Conversion Facility

Vector Extension Facility

z14/z14 ZR1

ARCH=12

Vector Packed Decimal Facility

z15
ARCH=13
Vector Packed Decimal 
Enhancement Facility

GA 2008-2011 GA 2012-2016 GA 2017-2020

COBOL v4 applications cannot take advantage of these features wasting precious CPU cycles



Enterprise COBOL for 
z/OS 6.3

• Use new language 
features  to modernize 
critical applications

• Build and optimize 
performance for 
programs that are under 
active development or 
maintenance

Automatic Binary Optimizer 
for z/OS 2.1

• Optimizes existing program 
modules without the need 
for recompilation

• Increases performance of 
programs that are not 
frequently updated

Complementary technologies



Taking advantage of new 
hardware features on IBM Z 
normally requires a 
recompilation of your 
applications by migrating to 
the latest Enterprise 
COBOL compiler



Most source is not
regularly recompiled

Code is being 
actively developed 
and maintained

Code runs in 
production and is 
not changed over 
many years

80% 20%



Automatic Binary Optimizer 
(ABO) technology overview

• Unbind 
• Binary à IR

Verify

Optimize • IR à Binary
• Gen listing
• Rebind

Verify

Original modules Optimized modules

CSECT1 CSECT1

ABO unbinds the original module to create an Intermediate Representation (IR) 
per optimization-eligible CSECT

After optimization of all CSECTs in a module, ABO rebinds the modules and 
produces an optimized module

Verification process is done every step to ensure internal consistency 
and correctness

ABO – Internal Processing



ABO uses robust whole 
program analysis and 
verification to 
achieve significant 
performance improvement

ABO is not a straightforward one to one substitutions 
of old for new machine instructions

ABO analyzes the entire program in order to safely 
optimize the program and maximize the 
performance improvements

Optimization techniques such as determining the 
control flow of the program and allocating registers 
globally naturally requires whole program knowledge



Exploits full z15® architecture

• Vector Packed Decimal Enhancement Facility

• Reduces CPU usage by up to 22% for COBOL 
applications encountering decimal overflow 
conditions while using interlanguage calls   

• Optimizes programs built with CMPR2 options 
in VS COBOL II

• Improves scalability - up to 53% reduction is CPU 
and 30% reduction in memory usage over ABO 
v1.3 for large modules

Automatic Binary Optimizer  
(ABO) v2.1 performance 
on z15
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* Performance results shown was obtained in a controlled, isolated environments using 

IBM internal test suite. Performance of other workloads may vary. 
Link to ABO v2.1performance claim



ABO compatibility guarantee 
by design

Binary as input

ABO consumes the 
original binary, so the 
exact behavior of the 
original program is known.

Unchanged options

No compiler options 
(performance or otherwise) 
are changing.

Interoperability

The optimized program 
looks/behaves as the 
original program from the 
outside (but faster!) so no 
interoperability concerns 
with other programs.

Testing

System verification and 
performance tests only 1

If something goes wrong, 
revert to using 
original program.

Users can optimize 
modules in a test 
environment and then 
deploy to their
production environment.

1 Although this is IBM’s testing 
recommendation it may vary in practice due to 
differing customer testing strategies, 
environments, risk acceptance and 
method/scope of using ABO

reduced testing effort vs recompilation/migration



Although the installation and 
basic use of ABO is simple an 
ABO evaluation and 
deployment can 
be challenging

Determining applications that are good 
candidates to show ABO value

Selecting the top modules to keep an ABO 
evaluation in scope and focused

ABO processing time and memory concerns 
(often from optimizing too many modules)

Lack of a performance analysis tool and/or the 
resources and time to use these tools

Targeting the latest IBM Z system to maximize 
the ABO performance benefit

Understanding and interpreting 
performance results



ABO Assistant is a suite of 
tools that enables the users to 
get concrete performance
evaluation results from ABO 
optimization starting from high 
level SMF data

SMF Analyzer

Process the SMF data

Select application programs

Sort programs high to low based on CPU time

Program Analyzer & Optimizer

Identify top CPU consuming COBOL modules

Invoke ABO to optimize

Run the application 

Analyze the performance results
ABO Assistant is available in the March 2021 PTF 
level of ABO 2.1



Automatic Binary Optimizer for 
z/OS Trial offers the same
features and benefits as the 
generally available product

Available for z/OS 2.2, z/OS 2.3 and z/OS 2.4

Allows you to assess the value of ABO; 
however, modules optimized by trials cannot 
be used in production

90-day evaluation license at no charge

Available as standard offering from IBM 
through Shopz. Contact your IBM 
representative for ordering assistance or visit 
product page for more information - Link

https://www.ibm.com/products/automatic-binary-optimizer-zos


IBM Automatic Binary 
Optimizer for z/OS Trial 
Cloud Service

No-charge 90-day trial web application to
optimize COBOL modules

No installation or setup required on 
your system

Brand new design with easy-to-follow 
instructions and videos to guide users from 
beginning to end

Modules optimized by the Trial Cloud Service 
cannot be used in production

Package Transfer Upload

DownloadTransferAnalyze



Compiled program (CSECT) 
eligibility for optimization 
by ABO

Program module produced by 
COBOL compiler release 

ABO 
today

OS/VS COBOL

VS COBOL II V1.3 & V1.4

COBOL/370 1.1 & COBOL for MVS & VM V1R2

COBOL for OS/390 & VM V2R1àV2R2

Enterprise COBOL V3R1 à V3R4

Enterprise COBOL V4R1 à V4R2

Enterprise COBOL V5/V6*

ABO v1.3 and v2.1 can optimize 
modules produced by these 
versions of the COBOL compiler

New technology is under 
development with the intent to 
extend ABO eligibility to optimizing 
modules produced by these newer 
COBOL compilers*

* Subject to change or withdrawal without notice at the sole discretion of IBM.

ABO can optimize modules from a 
wide range of compilers and IBM  
intends to expand this scope to 
include Enterprise COBOL for z/OS v5 
and up*



Automatic Binary Optimizer 
and Tailored Fit Pricing 

(ABO and TFP)

Sub-Capacity
(R4HA)

Tailored Fit

• TFP is a new consumption-based software pricing 
model that delivers transparency, and 
predictability for software expenses

• TFP enables Z clients overcome unpredictable 
expenses associated with software pricing models 
based on rolling four-hour average (R4HA)

• ABO reduces CPU consumption of business-
critical  COBOL applications without 
recompilation; minimizing testing effort and 
maximizing return on investment on Z hardware

• TFP charges are based on total MSU consumed 
annually, reducing CPU consumption of critical 
COBOL applications, batch and online, help 
clients optimize production workloads and costs



In summary Innovations on Z enable your 
digital transformation

ABO improves the performance 
of your COBOL applications and 
reduces your migration effort

Your continued business needs 
drive innovations on Z 



Performance claim

Automatic Binary Optimizer v2.1
The performance improvements are based on internal IBM lab measurements on a z15 system configured as a 
z/OS V2R3 dedicated LPAR with 1 CP and 32GB Central Storage and a z14 system configured as a z/OS 
V2R3 dedicated LPAR with 1 CP and 32GB Central Storage. All benchmarks optimized with IBM Automatic 
Binary Optimizer for z/OS V2.1 used the new ARCH(13) option and default settings for all other options.  All 
benchmarks optimized with IBM Automatic Binary Optimizer for z/OS V1.3 (GA) use ARCH(12) option and 
default settings for all other options. The input COBOL benchmarks modules optimized by IBM Automatic 
Binary Optimizer for z/OS were all compiled by Enterprise COBOL V4.2.  All benchmarks compiled with 
Enterprise COBOL V4.2use the compiler option OPT(STD).  

The COBOL benchmark application used for claim 3 contained COBOL to Java interlanguage calls. 

Performance results for customer applications options specified and other factors. 
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Notices and disclaimers

© 2021 International Business Machines Corporation. No part of this document 
may be reproduced or transmitted in any form without written permission from 
IBM.

U.S. Government Users Restricted Rights — use, duplication or disclosure 
restricted by GSA ADP Schedule Contract with IBM.

Information in these presentations (including information relating to products that 
have not yet been announced by IBM) has been reviewed for accuracy as of the 
date of initial publication and could include unintentional technical or 
typographical errors. IBM shall have no responsibility to update this information. 
This document is distributed “as is” without any warranty, either express or 
implied. In no event, shall IBM be liable for any damage arising from the use 
of this information, including but not limited to, loss of data, business 
interruption, loss of profit or loss of opportunity. IBM products and services 
are warranted per the terms and conditions of the agreements under which they 
are provided.

IBM products are manufactured from new parts or new and used parts. 
In some cases, a product may not be new and may have been previously 
installed. Regardless, our warranty terms apply.”

Any statements regarding IBM's future direction, intent or product plans 
are subject to change or withdrawal without notice.

References in this document to IBM products, programs, or services does not 
imply that IBM intends to make such products, programs or services available in 
all countries in which IBM operates or does business.

Workshops, sessions and associated materials may have been prepared by 
independent session speakers, and do not necessarily reflect the views of 
IBM. All materials and discussions are provided for informational purposes only, 
and are neither intended to, nor shall constitute legal or other guidance or advice 
to any individual participant or their specific situation.

It is the customer’s responsibility to insure its own compliance with legal 
requirements and to obtain advice of competent legal counsel as to 
the identification and interpretation of any relevant laws and regulatory 
requirements that may affect the customer’s business and any actions the 
customer may need to take to comply with such laws. IBM does not provide legal 
advice or represent or warrant that its services or products will ensure that 
the customer follows any law.



Notices and disclaimers 
continued

Information concerning non-IBM products was obtained from the 
suppliers of those products, their published announcements or 
other publicly available sources. IBM has not tested 
those products about this publication and cannot confirm the 
accuracy of performance, compatibility or any other claims related 
to non-IBM products.

Questions on the capabilities of non-IBM products should be 
addressed to the suppliers of those products. IBM does not 
warrant the quality of any third-party products, or the ability of 
any such third-party products to interoperate with IBM’s products. 
IBM expressly disclaims all warranties, expressed or implied, 
including but not limited to, the implied warranties of 
merchantability and fitness for a purpose.

The provision of the information contained herein is not intended 
to, and does not, grant any right or license under any IBM patents, 
copyrights, trademarks or other intellectual property right.

IBM, the IBM logo, ibm.com and [names of other referenced IBM 
products and services used in the presentation] are trademarks of 
International Business Machines Corporation, registered in many 
jurisdictions worldwide. Other product and service names might 
be trademarks of IBM or other companies. A current list of IBM 
trademarks is available on the Web at “Copyright and trademark 
information” at: www.ibm.com/legal/copytrade.shtml.



Please note

IBM’s statements regarding its plans, directions, and intent are subject to change or withdrawal without notice and at IBM’s sole 
discretion.

Information regarding potential future products is intended to outline our general product direction and it should not be relied on in 
making a purchasing decision.

The information mentioned regarding potential future products is not a commitment, promise, or legal obligation to deliver any 
material, code or functionality. Information about potential future products may not be incorporated into any contract.

The development, release, and timing of any future features or functionality described for our products remains at our sole 
discretion.

Performance is based on measurements and projections using standard IBM benchmarks in a controlled environment. The actual 
throughput or performance that any user will experience will vary depending upon many factors, including considerations such as 
the amount of multiprogramming in the user’s job stream, the I/O configuration, the storage configuration, and 
the workload processed. Therefore, no assurance can be given that an individual user will achieve results similar to those 
stated here.


