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Improve application performance and developer productivity
using the latest IBM XL Fortran for AIX compiler
Highlights
IBM® XL Fortran for AIX®, V15.1.3:
v Leverages the capabilities of the latest
POWER8™ architecture
v Maximizes application performance through
industry leading optimization technology
v Improves developer productivity with access to
options and modern tools
v Eases application migration to Power Systems™
through conformance to international
programming standards, including Fortran 2003
and a subset of Fortran 2008

Leverages the capabilities of the
latest POWER8 architecture
XL Fortran for AIX, V15.1 generates code that
leverages the capabilities of the latest POWER8
architecture. Compiler suboptions for architecture
and tuning specify code generation for the
POWER8 processor architecture. -qarch=pwr8
produces object code with instructions that will
run on the POWER8 hardware platforms.
-qtune=pwr8 tunes instruction selection,
scheduling, and architecture-dependent
performance enhancements for the POWER8
hardware platforms, while allowing for binary
compatibility with previous POWER® processors.
XL Fortran for AIX provides intrinsic functions
and directives for direct programmer access to
Power Systems hardware. While most
programmers will rely on the compiler to exploit
processor features automatically, intrinsic
functions and directives give you an easy way to
access specific instructions or processor features
using Fortran function call syntax and variables.
XL Fortran for AIX, V15.1 provides intrinsic
functions supporting new POWER8 features such
as vector processing, cryptography, cache
management and transactional memory.

Maximizes application
performance through
industry-leading compiler
optimization technology
XL Fortran for AIX is shipped with a set of
Mathematical Acceleration Subsystem (MASS)
libraries for high-performance mathematical
computing. These libraries contain frequently
used math intrinsic functions that enable
improved performance over the corresponding
standard system library functions. The scalar,
vector, and single-instruction, multiple-data
(SIMD) libraries are now tuned specifically for the
POWER8 architecture. The MASS library
interfaces are improved for better optimization
and error checking by the compiler:
v The vector, scalar, and SIMD libraries are
marked pure and can be called from pure
procedures.
v The vector and scalar libraries now have
generic interfaces that can be called with
REAL(4) or REAL(8) arguments.
v In addition, the scalar functions that are
marked elemental can be called with an array
argument and applied to all the array elements.
Profile directed feedback (PDF) optimization
collects information about an application run with
typical input data and then applies
transformations to the program based on that
information. PDF can ensure that the performance
of the application is optimized for its important
inputs. Application profile monitoring and profile
directed feedback capabilities minimize the need
for manual tuning to achieve desirable
performance on large, complex applications.
SHOWPDF reports provide profiling information
that includes block-counter and call-counter
profiling information and cache-miss profiling
and value profiling information. SHOWPDF
reports identify opportunities to improve code

performance thereby reducing programming
effort to tune applications.

Eases application migration to
IBM Power Systems

Improves developer productivity

Make applications portable with the XL
compilers, which offer compliance to industry
standard programming languages and extensions.
XL compilers help programmers easily maintain,
migrate, and run their applications on IBM
systems.

The compiler simplifies your programming tasks
with options and programming functions
designed to optimize features in existing
processors, including the latest POWER8
processor.

Easier installation
Starting with XL Fortran V15.1, the compiler
installs to its own location and does not replace
the version that is already installed.

New and updated options
Compiler options can be specified on the
command line or through directives embedded in
your application source files. The following
compiler options are added or updated with this
release of the compiler. For a complete list of new
and changed options and directives, see the
Getting Started guides for the XL compilers.
v The -qfloat=nosubnormals suboption asserts to
the compiler that the code does not use
denormalized floating point values. Whether or
not you specify this suboption, the behavior of
your program will not change, but the compiler
uses this information to gain possible
performance improvements if
-qfloat=nosubnormals is specified.
v The -MMD option creates a dependency output
file that contains targets suitable for inclusion
in a description file for the make command.
This option is equivalent to the -M option that
was present in XL Fortran for AIX, V15.1.
v The -qufmt option sets the byte order for I/O
operations on unformatted data files.
v The -qvisibility option specifies the visibility
of external linkage symbols in object files. By
using the option to export only the symbols
that are necessary in your shared libraries, you
can decrease object size, increase optimization,
and improve library load time.

XL Fortran for AIX, V15.1.3 continues the
multiphase implementation of the latest Fortran
language standard, Fortran 2008. It also supports
a subset of Technical Specification 29113, which
will be part of the next Fortran standard.
XL Fortran fully implements the Fortran 2003
standard. XL Fortran continues to give you the
flexibility to rebuild FORTRAN 77, Fortran 90,
Fortran 95, and Fortran 2003 source code and link
it all into the same application. Similarly, object
code or libraries compiled using previous
versions of XL Fortran are still compatible with
the newest XL Fortran compiler and runtime
environment.
To facilitate porting to IBM platforms, XL Fortran
also supports commonly used Fortran language
extensions. IBM’s commitment to standards
compliance and IBM XL Fortran’s advanced
language interoperability mean that existing code
will port to newer IBM hardware with no
programming effort.

Fortran 2008 features
With XL Fortran for AIX, V15.1.3, additional
features of the Fortran 2008 standard are
implemented:
v BIND attribute for an internal procedure
v DO CONCURRENT construct
v Polymorphic variable in an intrinsic assignment
v Multiple allocate objects allowed on an
ALLOCATE statement
v VALUE attribute allowed on array dummy
argument

Full support of OpenMP 3.1 and
partial support of OpenMP 4.0
XL Fortran for AIX provides full support for
OpenMP 3.1 so programmers can automate
parallel programming and take advantage of
multiprocessor systems. Some of the features
include finer control of the number of threads
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used in nested parallelism, full control of where a
thread can switch from one task to another task,
and more types of atomic operation to better
synchronize parallel code.
XL Fortran V15.1 also supports the following
OpenMP 4.0 features:
v Atomic update, capture, and swap
v OMP_DISPLAY_ENV environment variable

Summary
IBM compilers are designed to allow applications
to take advantage of virtually all the hardware
exploitation features provided by IBM processors
including POWER8. By utilizing leading-edge
optimization technologies in IBM compilers,
organizations can improve their return on
investment in hardware assets, while increasing
programmer productivity.

given that the compilers can deliver significant
improvements in application performance and
programmer productivity, compilers offer a
cost-effective way to get more out of existing
technology. By periodically upgrading compilers,
programmers can take advantage of new
language, usability and optimization features, and
stay ahead of competitors on the technology
curve.

For more information
To learn more about the IBM XL Fortran for AIX
compiler, contact your IBM representative, IBM
Business Partner, or visit: XL Fortran for AIX
product page at www.ibm.com/software/
products/en/xlfortran-aix.
Get started today by downloading a trial version
of XL Fortran for AIX at http://www.ibm.com/
developerworks/downloads/r/xlfortranaix/.

Organizations often wait until they upgrade their
hardware to upgrade their compilers. However,
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