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Part I: Release Overview







Introduction [1]

This document provides an overview of the Cray Compiling Environment 8.1 release
for the Cray XE and Cray XK systems.

This document does not describe hardware, software, installation of related products,
or products that Cray does not provide.

1.1 Emphasis for the Cray Compiling Environment 8.1 Release
The Cray Compiling Environment release provides the following key enhancements:

* New features as specified by the 2008 Fortran standard. This compiler conforms
to the Fortran 2008 standard (1SO/IEC 1539-1:2010).

» Enhanced support for accelerators on Cray Systems, including complete support
for the OpenACC Application Programming Interface, Version 1.0.

» Performance improvements for Cray XE and Cray XK systems
e Support for the AMD Abu Dhabi CPU

» Support for the Intel Sandy Bridge CPU

» Support for the NVIDIA Kepler GPU

1.2 Cray Compiling Environment 8.1 Release Package
Description

The Cray Compiling Environment 8.1 consists of:
e Cray Fortran Compiler, version 8.1

e Cray C and C++ Compiler, version 8.1

e CrayLibs (libraries and utilities), version 8.1

e CrayDoc software suite and the documentation, described in Chapter 4,
Documentation on page 17

All software isinstalled by means of scripts and RPM Package Manager (RPM) files.
For more detail about Cray Compiling Environment 8.1 release package, refer to
Chapter 5, Release Package on page 21.

S-5212-81
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Software Enhancements [2]

This chapter describes the software enhancements provided with the Cray Compiling
Environment 8.1 release.

2.1 Performance Enhancements

S-5212-81

Optimization has been improved for targets supporting AV X, especialy for
kernels using mixed width data types.

Address computations have been improved to make better use of native hardware
capabilities.

The detection, enforcement, and use of aligned memory operations has been
significantly optimized for better application performance.

Performance of EXP libraries for 64-bit data types on Interlagos CPUs has been
improved.

Additional intrinsics where arguments can be determined are now evaluated
at compile time.

Performance of some reduction operations has been greatly improved by
exploiting more instruction level parallelism.

Autothreading (- haut ot hr ead) at thread level 3(- O t hread3 or - h
t hr ead3) is enhanced to parallelize some small loops with potential cross
iteration dependence.

Performance of adjacent reads has been improved by reducing the number of
callsto the Fortran 1O library.

Portions of the optimizer have been redesigned for improved support of
applications requiring bit reproducibility when changing the number of MPI ranks
and OpenMP threads. - hf | ex_np=conser vat i ve isnow much more likely
to result in application bit reproducibility, with a minimal impact on performance
and - hf | ex_np=i nt ol er ant has considerably improved performance for
some applications, without a loss of bit reproducibility.

The OpenACC cache directive and the cache_nt clause of thel oop_i nfo
directive are now supported for NVIDIA accelerator targets, allowing the user
to tune cache usage on the accelerator.
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« Additional UPC and Fortran coarray shared data structures are now automatically
grouped into block transfers, yielding improved data transfer speeds.

* Improvement to conflict detection for writes to UPC shared data, or to Fortran
coarrays, allows applications to achieve faster message rates for the common
case of no write conflicts.

2.2 Fortran Standard Compliance

The Cray Fortran compiler supports |SO/IEC 1539-1:2010, the Fortran 2008
standard.

2.2.1 Extensions to the Fortran Standard

e Themaximum rank is equal to 31 - arrays can have up to 31 dimensions. The
standard requires a maximum rank of 15.

2.3 OpenMP API Specification

Cray Compiling Environment 8.1 supports OpenMP Application Program Interface,
Version 3.1. All OpenMP library procedures and directives, except for limitationsin
afew directive clauses, are supported.

This release adds support for the following feature, not described by the API

specification:

e onp_set_wait_policy()
A new Cray-specific OpenMP interface, cray_onp_set _wait_policy,
introduces the ability to change the OpenMP wait policy dynamically during
a program'’s execution. This routine allows dynamic modification of the

wai t - pol i cy-var internal control variable (ICV) vaue, which corresponds
tothe OVP_WAI T_PQOLI CY environment variable.

10 S-5212-81



Software Enhancements [2]

2.4 1SO C++ Standard (2003)

The Cray C++ compiler accepts the C++ language as defined by the ISO/IEC
14882:2003 standard, except for exported templates. C++ supports the SO 2003
Standard Template Library (STL) headers but abrogates support for pre-standard
template headers that have the . h extension.

Note: C++ codes that use the pre-standard template headers must be updated to
the SO C++ standard.

The - h gnu option enables the compiler to recognize a subset of the GCC
version 4.4.4 extensions to C listed in the GCC C language extensions table. The
default is- h nognu. For descriptions of the GCC C language extensions, see
http://gcc.gnu.org/onlinedocs.

2.5 Accelerator Support

2.5.1 OpenACC Directives

This rel ease supports the OpenACC Application Programming Interface, Viersion 1.0
specification developed by PGI, Cray Inc., and NVIDIA, with support from CAPS
entreprise. Refer to the OpenACC home page at http://www.openacc-standard.org/.
Under the Downloads link, select the OpenACC 1.0 Specification.

Seethei nt r o_openacc(7) man page for the most current information regarding
this implementation of OpenACC.

2.5.2 Fortran Intrinsics

Certain Fortran intrinsic routines will run on the accelerator if they are encountered
within an accelerated region. Support for the intrinsics MAXLOC, M NLOC, MAXVAL,
and M NVAL was added in thisrelease. The main limitation is that argument DI M
must not be specified.

2.5.3 Module Support

S-5212-81

To compile an application that includes accelerator directives, ensure that

Pr gEnv- cr ay module isloaded and that it includes CCE 8.1. Then, either
load the cr aype- accel - nvi di a20 module for Fermi support or the
craype-accel - nvi di a35 module for Kepler support.

Use either thef t n or cc command to compile.

11
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2.5.4 OpenMP Accelerator Directives Deprecated

The OpenMP accelerator directives are currently being discussed in the OpenM P
Language Committee and the specification is currently in a state of flux. The
OpenMP accelerator directives, as currently implemented, are deprecated and will be
removed in a future CCE release. Please use the OpenACC accelerator directives
instead.

2.6 Compiler Command Line Changes

12

The following command line changes apply to CCE 8.1

The compiler supports a more aggressive floating point and complex arithmetic
optimization level, adding the - h f p4 option.

-h [ no] keep_frane_poi nt er command line option prevents call stack
frame from being optimized out of a function so CrayPat sampling is able to trace
call stack back to entry point.

The-h npi noption enables or disables an optimization that converts blocking
MPI send and receive operations to their non-blocking counterparts paired with

await operation, and schedules these operations to overlap communication and

computation. The default is - hrpi 0.

Interprocedural analysis (IPA) level 5 enables cloning directives. Previously they
were enabled at 1PA level 4.

The-h acc_nodel =option[ : option] ... explicitly controls execution and
memory model utilized by the accelerator support system. The option arguments
identify the type of behavior desired. There are three option sets, only one
member of a set may be used at atime; however, all three sets may be used
together.

Fortran Only

The- hcaf option to recognize coarray syntax ison by default. A new predefined
macro _CRAY_COARRAY defined when - hcaf isin effect.

The command lineoption - r i intersperses loop optimization messages within
the loopmark listing.

The - eD option enables al debugging options.

New command line option - eb causes the compiler to issue a warning message
rather than an error message for procedure call with TARGET, VOLATI LE,
ASYNCHRONOUS dummy arguments without an explicit interface definition.

- S no longer requires or accepts the specification of an output file. The options
- eS and - S now have the same effect. No changes were madeto - eS. This
change makes the Cray Fortran - S option consistent with other compilers.

S-5212-81
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C Only

« The-h bounds option provides checking of UPC shared array accesses to
ensure that they are within acceptable boundaries. The- h nobounds option
disables these checks.

2.7 New Environment Variables
+ NO_STOP_MESSAGE

If set, and if the STOP [ stop_code] statement in the Fortran code does not
specify the optional stop_code, then STOP messages are not produced when this
statement is executed.

2.8 New Compiler Directives

* Thegenera pr ef et ch directive instructs the compiler to generate explicit
pr ef et ch instructions which load data from memory into cache prior to read or
write access. See the pr ef et ch(7) man page.

S-5212-81 13
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Compatibilities and Differences [3]

This chapter describes compatibility issues and functionality changes to be aware of
when upgrading from earlier releases of this software.

* The-hcaf option to recognize coarray syntax is on by default. In previous
releases, the default was - hnocaf .

*  OpenMP accelerator directives, as currently implemented, are deprecated and will
be removed in a future CCE release.

* Some system headers were removed from upc. h, including st dl i b. h which
includessys/ t ypes. h. Do not rely on upc. h to include other system headers.
If your code requiressys/ t ypes. h, Includest di nt . h if you were not
previously doing so.

S-5212-81 15
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Documentation [4]

This chapter describes the documentation that supports the Cray Compiling
Environment 8.1 release.

4.1 Accessing Product Documentation

With each software release, Cray provides books and man pages, and in some cases,
third-party documentation. These documents are provided in the following ways:

CrayPort CrayPort is the external Cray website for registered users that offers
documentation for each product. CrayPort has portal pages for
each product that contains links to all of the documents that are
associated to that product. CrayPort enables you to quickly access
and search Cray books, man pages, and in some cases, third-party
documentation. You access CrayPort by using the following URL:

http://crayport.cray.com

CrayDoc CrayDoc is the Cray documentation delivery system. CrayDoc
enables you to quickly access and search Cray books, man pages, and
in some cases, third-party documentation. Access the HTML and
PDF documentation via CrayDoc at the following locations.

* Thelocal network location defined by your system administrator
* The CrayDoc public website: http://docs.cray.com

Man pages Man pages are textual help files available from the command line
on Cray machines. To access man pages, enter the man command
followed by the name of the man page. For more information about
man pages, see the man(1) man page by entering:

% man man
Third-party documentation

Third-party documentation that is not provided through CrayPort or
CrayDoc isincluded with the third-party product.

S-5212-81 17
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4.2 Cray-developed Books Provided with This Release

The books provided with this release are listed in Table 1, which also indicates
whether each book was updated. Books are provided in HTML and PDF formats.

Table 1. Books Provided with This Release

Book Title Number Updated
Cray Compiling Environment Release Overview and Installation S-5212-81 Yes
Guide (this document)

Cray C and C++ Reference Manual S-2179-81 Yes
Cray Fortran Reference Manual S-3901-81 Yes

4.3 Additional Documentation Resources

Table 2 lists additional resources for obtaining documentation not included with this

release package.

Table 2. Additional Documentation Resources

Product Documentation Source

Example:

GNU compilers ~ Documentation for the GNU C and Fortran compilers is available at
http://gcc.gnu.org/onlinedocy

glibc glibc documentation is available at http://gcc.gnu.org/onlinedocs

GLIB GLIB documentation is available at http://devel oper.gnome.org/glib/stable

RPM RPM documentation is available at http://www.rpm.org

4.4 Changes to Man Pages

4.4.1 New Cray Man Pages

18

These man pages are new with this release:

* prefetch(7): A genera directive which instructs the compiler to generate

explicit pr ef et ch instructions.

*  (OpenACC. EXAMPLES(7): Example OpenACC codes.

e execute_conmand_| i ne(3i): Runsashell command.

S-5212-81
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4.4.2 Changed Cray Man Pages

4.5 Other Related Documents Available

S-5212-81

The following Cray man pages were changed with this release:

craycc(l)

crayCC(1)

crayftn(l)

ano(3i)
intro_intrin(3i)

i ntro_quad_preci sion(3i)
num_i mages(3i)

t hi s_i mage(3i)
intro_directives(7)
i ntro_openacc(7)

i ntro_opennp_acc(7)

i ntro_pgas(7)

The following publications contain additional information that may be helpful in
setting up your Cray Compiling Environment 8.1 environment; they are not provided
with this release but are supplied with other products purchased from Cray:

Cray Application Developer's Environment Installation Guide
Cray Application Developer's Environment User's Guide

Managing System Software for Cray XE and Cray XK Systems

19
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Release Package [5]

5.1 Hardware and Software Requirements

The CCE 8.1.0 release is supported on Cray XE systems that run the Cray Linux
Environment (CLE) operating system, version 3.1 and later, and on Cray XK systems
that run the CLE operating system, version 4.0.UPQ1 and later. The Cray Compiling
Environment 8.1 release requires the following supporting asynchronous software
products:

Cray Compiler Drivers (xt-asyncpe) 5.12 or later

GNU Compiler Collection (GCC) 4.4.4 must be installed, but must NOT be the
default GCC

PMI 3.0.0 or later
Cray Scientific Libraries (LibSci) 11.0.00 or later

FlexNet License Manager 11.10.0 or later is recommended (available in Third
Party Products 5.24 package)

The Cray Compiling Environment 8.1 release requires minimum versions of the
following products, if these products are used:

S-5212-81

Cray Portable Extensible Toolkit for Scientific Computation (PETSc) 3.1.05 or
later

hdf5-netcdf 1.8 (HDF5 1.85 and netcdf 4.1.1)

MPT 5.2.3 or later

ACML 4.4.0 or later. To use ACML 5.0, GCC 4.6.1 must beinstalled.
Cray Performance Measurement and Analysis Tools 5.3.0

Cray Performance Measurement and Analysis Tools 6.0.0 is required for Reveal

21
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5.2 Contents of the Release Package
The release package includes:
e Cray Fortran Compiler, version 8.1

e Cray C and C++ Compiler, version 8.1

CrayLibs (libraries and utilities), version 8.1

CrayDoc software suite and the documentation, described in Chapter 4,
Documentation on page 17

5.3 Licensing

The Cray Compiling Environment 8.1 is licensed under a software license agreement
which is specific to the Cray Compiling Environment software. Upgrades to this
product are provided only when a software support agreement for this Cray software
isin place.

The software license agreement is enforced by FlexNet license manager software.
Table 3 shows the licensing scope for Cray Compiling Environment 8.1. A new
license key isrequired for initially installing Cray Compiling Environment software
and when upgrading from a previous release to a new major release (8.1). For
information on installing the FlexNet Server Software, see Appendix A, Installing and
Managing FlexNet on page 37.

To request new FlexNet license manager keys for Cray Compiling Environment,
contact license_keys@cray.com.

Table 3. Licensing Scope for Programming Environment Products

License for Product Host Platform Concurrent Users

Cray Compiling Environment 8.1 Cray XE and Cray XK systems Unlimited or 5

For more information about contractual licensing and pricing, contact your Cray sales
representative, or send e-mail to crayinfo@cray.com.

5.4 Third-party License Notices

The Cray Compiling Environment 8.1 release includes the following third-party
software pursuant to the following third-party license notices.

22 S-5212-81
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Release Package [5]

5.4.1 LLVM

LLVM Rel ease License

Uni versity of IIl1inois/NCSA
Open Source License
Copyright (c) 2003-2008 University of Illinois at Urbana-Chanpai gn.
Al'l rights reserved.
Devel oped by:
LLVM Team
University of Illinois at Urbana-Chanpaign

http://llvmorg

Perm ssion is hereby granted, free of charge, to any person obtaining
a copy of this software and associ ated docunentation files (the
"Software"), to deal with the Software wi thout restriction, including
without limtation the rights to use, copy, nodify, nerge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permt persons to whomthe Software is furnished to do so, subject to
the follow ng conditions:

* Redistributions of source code nust retain the above copyright notice,
this list of conditions and the follow ng disclainers.

* Redistributions in binary formnust reproduce the above copyright notice,
this list of conditions and the follow ng disclainmers in the
docunentation and/or other materials provided with the distribution.

* Neither the nanes of the LLVM Team University of Illinois at
Ur bana- Chanpai gn, nor the names of its contributors may be used to
endorse or pronote products derived fromthis Software w thout specific
prior witten perm ssion.

THE SOFTWARE |S PROVIDED "AS |IS", W THOUT WARRANTY COF ANY KI ND,
EXPRESS OR | MPLI ED, | NCLUDI NG BUT NOT LIM TED TO THE WARRANTI ES OF
MERCHANTABI LI TY, FI TNESS FOR A PARTI CULAR PURPOSE AND NONI NFRI NGEMENT.
I'N NO EVENT SHALL THE CONTRI BUTORS OR COPYRI GHT HOLDERS BE LI ABLE FOR
ANY CLAIM DAMAGES OR OTHER LI ABILITY, WHETHER I N AN ACTI ON OF
CONTRACT, TORT OR OTHERW SE, ARI SING FROM OUT OF OR I N CONNECTI ON

W TH THE SOFTWARE OR THE USE OR OTHER DEALI NGS W TH THE SOFTWARE.

S-5212-81
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5.4.2 tcmal | oc (google-perftools)

Copyright (c) 2005, Google Inc.
Al'l rights reserved.

Redi stri bution and use in source and binary forns, with or without
nodi fication, are permtted provided that the following conditions are
net :

* Redistributions of source code nust retain the above copyright
notice, this list of conditions and the foll ow ng disclainer.

* Redistributions in binary formnust reproduce the above
copyright notice, this list of conditions and the follow ng disclainer
in the docunentation and/or other materials provided with the
di stribution.

* Neither the nane of Google Inc. nor the nanes of its
contributors may be used to endorse or pronmote products derived from
this software w thout specific prior witten perm ssion.

TH S SOFTWARE | S PROVI DED BY THE COPYRI GHT HOLDERS AND CONTRI BUTORS
"AS |'S" AND ANY EXPRESS OR | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT
LIMTED TO, THE | MPLI ED WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR
A PARTI CULAR PURPCSE ARE DI SCLAI MED. | N NO EVENT SHALL THE COPYRI GHT
OMER OR CONTRI BUTORS BE LI ABLE FOR ANY DI RECT, | NDI RECT, | NCI DENTAL,
SPECI AL, EXEMPLARY, OR CONSEQUENTI AL DAMAGES (| NCLUDI NG, BUT NOT
LIMTED TO PROCUREMENT OF SUBSTI TUTE GOODS OR SERVI CES; LOSS OF USE,
DATA, OR PROFITS; OR BUSI NESS | NTERRUPTI ON) HOWEVER CAUSED AND ON ANY
THEORY OF LI ABILITY, WHETHER I N CONTRACT, STRICT LIABILITY, OR TORT

(1 NCLUDI NG NEGLI GENCE OR OTHERW SE) ARI SING I N ANY WAY QUT OF THE USE
OF THI'S SOFTWARE, EVEN | F ADVI SED OF THE PGCSSI BI LI TY OF SUCH DANMAGE.

24
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Release Package [5]

5.4.3 AMD LibM 3.0.1

Modi fi ed BSD License (2011):
Copyright (c) 2008-2011, Advanced Mcro Devices, Inc. Al rights reserved.

Redi stribution and use in source and binary forms, with or without nodification, are
permtted provided that the follow ng conditions are net:

Redi stributions of source code nust retain the above copyright notice, this list of
conditions and the follow ng disclainer.

Redi stributions in binary formnust reproduce the above copyright notice, this list of
conditions and the follow ng disclaimer in the docunentation and/or other materials provided
wi th the distribution.

Nei t her the nanme of the copyright holder nor the nanes of its contributors may be used to
endorse or pronote products derived fromthis software without specific prior witten
per m ssi on.

THI' S SOFTWARE | S PROVI DED BY THE COPYRI GHT HOLDERS AND CONTRI BUTORS "AS | S" AND ANY EXPRESS
OR | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LIM TED TO, THE | MPLI ED WARRANTI ES COF

MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPCSE ARE DI SCLAI MED. I N NO EVENT SHALL THE
COPYRI GHT HOLDER OR CONTRI BUTCRS BE LI ABLE FOR ANY DI RECT, | NDI RECT, | NCI DENTAL, SPECI AL,
EXEMPLARY, OR CONSEQUENTI AL DAMAGES (| NCLUDI NG, BUT NOT LIM TED TO PROCUREMENT OF SUBSTI TUTE
GOODS OR SERVI CES; LOSS OF USE, DATA, OR PROFITS; OR BUSI NESS | NTERRUPTI ON) HOWEVER CAUSED
AND ON ANY THEORY OF LI ABILITY, WHETHER I N CONTRACT, STRICT LIABILITY, OR TORT (| NCLUDI NG
NEGLI GENCE OR OTHERW SE) ARI SING | N ANY WAY QUT OF THE USE OF THI S SOFTWARE, EVEN | F ADVI SED
OF THE PCSSI BI LI TY OF SUCH DAMAGE.

5.4.4 AMD ACML-MV 4.4.1

Copyright (c) 2006 Advanced M cro Devices, Inc.
Al'l rights reserved.

Redi stribution and use in source and binary forms, with or without nodification, are permtted
provided that the follow ng conditions are net:

* Redistributions of source code nust retain the above copyright notice, this list of
conditions and the follow ng disclainer.

* Redistributions in binary form nust reproduce the above copyright notice, this list of
conditions and the follow ng disclainmer in the docunentation and/or other materials provided
with the distribution.

* Neither the nane of Advanced Mcro Devices, |Inc. nor the nanes of its contributors
may be wused to endorse or pronpte products derived fromthis software w thout specific
prior witten perm ssion.

TH S SOFTWARE | S PROVI DED BY THE COPYRI GHT HOLDERS AND CONTRI BUTORS "AS |S" AND ANY EXPRESS

OR | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT LIMTED TO, THE | MPLI ED WARRANTI ES OF MERCHANTABI LI TY
AND FI TNESS FOR A PARTI CULAR PURPCSE ARE DI SCLAI MED. | N NO EVENT SHALL THE COPYRI GHT OMNER OR
CONTRI BUTCRS BE LI ABLE FOR ANY DI RECT, | NDI RECT, | NCI DENTAL, SPECI AL, EXEMPLARY, OR

CONSEQUENTI AL DAMAGES (| NCLUDI NG, BUT NOT LIM TED TO, PROCUREMENT OF SUBSTI TUTE GOODS OR

SERVI CES; LCOSS OF USE, DATA, OR PROFITS; OR BUSI NESS | NTERRUPTI ON) HOWEVER CAUSED AND ON ANY
THEORY OF LI ABILITY, WHETHER I N CONTRACT, STRICT LIABILITY, OR TORT (I NCLUDI NG NEGLI GENCE

OR OTHERW SE) ARI SING I N ANY WAY QUT OF THE USE OF THI S SOFTWARE, EVEN | F ADVI SED OF THE

PCSSI BI LI TY OF SUCH DAMAGE.
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Installing Cray Compiling Environment 8.1 [6]

Cray Compiling Environment 8.1 is distributed on DVD. It is aso available as one
or more downloadable files. The instructions in this chapter assume you are working
with aDVD. If you are working with either asinglei so fileor at ar filecomposed
of individual r pmfiles, adjust the instructions accordingly.

Cray Compiling Environment 8.1 isinstalled on the shared root. You must have root
permissions in order to install this software.

Use these r pmfiles:
e cce-8.1.0-N.x86_64.rpmor later

Additionally, Cray Compiling Environment 8.1 requires that the following
asynchronous products be installed on your system:

e Cray Scientific Libraries (LibSci) 11.0.00 or later
e Cray Compiler Drivers (xt-asyncpe) 5.12 or later
e GNU Compiler Collection (GCC) 4.4.4

6.1 Installing the RPMFiles

S-5212-81

Procedure 1. Installing the RPMfiles
1. Logontothe SMW asr oot .
% ssh root @nmw
2. Load and mount the distribution media, if necessary.

smwv. ~# nmount /dev/cdrom / medi a/ cdrom

3. Create atemporary directory on the boot node for the installation files, if one
does not aready exist.

smw. ~# ssh boot nkdir /tnp/install.cce

4. Copy theinstalation filesfrom the distribution media to the boot node.

smw. ~# scp -pr /medi a/ cdroni cce- version. x86_64. rpm \
boot:/tnp/install.cce
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5. (Optiona) If you need to install asynchronous products, copy these files as
needed.

smw. ~# scp -pr /medi a/ cdronl xt-gcc- version. x86_64. rpm \
/ medi a/ cdr om xt - asyncpe- version. i 386. r pm \

/ medi a/ cdrom xt -l i bsci - version. x86_64. rpm \

/ medi a/ cdr on cr ay- npt - version. x86_64. rpm \
boot:/tnp/install.cce

6. Unmount and remove the distribution media.
smw. ~# unount / medi a/ cdrom

7. Log into the boot node asr oot .
smw. ~# ssh r oot @oot

8. Change to your temporary directory.

boot 001: ~# cd /tnp/install.cce

9. Create atarget directory on the shared root and copy the installation filesfrom
your temporary directory to the shared root.

boot 001/ :/tnp/install.cce # nmkdir -p /rr/current/software/install.cce
boot 001/ :/tnp/install.cce # cp -p cce-version. x86_64.rpm \
/rricurrent/software/install.cce

10. (Optiona) If you are installing asynchronous products, copy these files as needed.
boot 001/:/tnp/install.cce # cp -p xt-gcc-version. x86_64.rpm \
xt - asyncpe- version. i 386. r pm \
xt -1ibsci-version. x86_64. rpm \

cray- npt - version. x86_64. rpm \
/rr/current/software/install.cce

11. Open an xt opvi ew session.
boot 001/:/tnp/install.cce # xtopview

12. Change to the temporary directory you created on the shared root.
default/:/# cd /software/install.cce

13. Usether pmcommand to install the files.

Note: When running r pmfrom within xt opvi ew, the r pmutility issues
awarning that it cannot find/ rr / cur r ent . Thiswarning may safely be
ignored.

Install CCE:

default/:/software/install.cce # rpm-ivh cce-8.1.0-version. x86_64.rpm

Set newly installed CCE to be default:

Yar cDat a- | ogo_a- cray- conpan. gi fdefaul t/:/software/install.cce #
[ opt/cray/adm n-pe/set_default_files/set_default_cce_8.1.0
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(Optiond) If installing asynchronous products, use these commands as needed:

default/:/software/install.cce # rpm-ivh xt-gcc-version. x86_64.rpm
default/:/software/install.cce # rpm-ivh xt-asyncpe-version.i 386.rpm
default/:/software/install.cce # rpm-iv xt-libsci-version. x86_64.rpm

Set newly installed product to be default:

default/:/software/install.cce #
[ opt/cray/ adm n-pe/ set _default _fil es/set_default_product version

14. Exit from the xt opvi ew session:

default/:/software/install.cce # exit

15. Log out of the boot node:

boot 001/:/tnp/install.cce # exit
| ogout

Connection to boot closed.

smw. ~#

16. Log out of the SMW.

smw. ~# exit
| ogout
%

6.2 Installing the License Key
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To activate your software license, you must insert the FlexNet software license key
information provided by Cray into a FlexNet license fileon your system. The FlexNet
license file contains data that is used to determine whether a licensed software
product is allowed to run.

The license file contains the following information:

* Your FlexNet software license key for your Cray product
» Initia installation instructions

e Update instructions

* License manager utilities

e Technica Support information

Cray recommends that you name your license file/ opt / cray/ cce/ cce. lic.
These instructions assume that the FlexNet license manager is already running, that
your licensefileislocated in the directory / opt / cr ay/ cce, and that thefileis
named cce. | i c.

If you do not have FlexNet license manager aready instaled on your network, go to
Appendix A, Installing and Managing FlexNet on page 37.
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Procedure 2. Adding a new key to alicense file
1. Loginto your license server asadrmi n or r oot .
2. Locate your existing licensefile, if any.

# |s /opt/crayl/cce

If the directory does not exist, make it.

# nkdir -p /opt/cray/cce

3. In/ opt/cray/ cce, create the plain text filecce. | i ¢c. Copy your FlexNet
license key you received from Cray (typically in an email message) tocce. | i c.

4. Set the file access permissions to 644.

# chnod 644 /opt/cray/ccelcce.lic

5. Update your FlexNet license server to use the new key. Verify that the license
server is running.

# | mst at

If the server is not running, go to Appendix A, Installing and Managing FlexNet
on page 37.

Assuming the server is running, reread the license file.

# | nreread

Your license is now ready to use.

6.3 Changing the Default Programming Environment

The installation of the cade- pr genv RPM creates a section in the
/ et c/ bash. bashrc. | ocal and/etc/csh. cshrc. | ocal scriptscalledthe
PE- set - up block. The user should not modify this block.

To change the default PE, and add more PE user defaults, the site administrator may
add appropriate instructions by editingthe/ et c/ *rc. | ocal fileswithinthe

SI TE- set - up block only. Also refer to Managing System Software for Cray XE
and Cray XK Systems, Section 5.7.
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Cray Linux Environment (CLE) 4.0 release modifiesthe default programming
environment in CLE 4.0 as follows:

* The programming environment requires that a default CPU target be specifiedin
the SI TE- set - up block of the/ et c/ *rc. | ocal files.

e TheCLE 4.0 and 4.1 environments support only network target geni ni .

« Themodule, xt - npi ch2, isno longer loaded as part of the default Pr gEnv- *
product list. Thisisto accommodate site preferences for xt - shmemor
Xt - npi ch2 asthe site default.

6.3.1 Configuring the /etc/*rc.| ocal Files on a
Cray Linux Environment (CLE) System
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The network type is set correctly by the operating system installation and does not
need to be reset.

The default link type is static.

Note: On CLE 4.0.UPQ1, the default programming environment (PE) is
Pr gEnv- pgi , unless set differently in the SI TE- set - up block of the
letc/*rc.|ocal files

On CLE 4.0.UPO2 and later, the default programming environment (PE) is
Pr gEnv- cr ay, unless set differently in the SI TE- set - up block of the
letc/*rc.|ocal files.

On the Cray XE system, the following configuration loads the xt - npi ch2 module
and ensures that code is generated for ant 12 target.

##BEG N S| TE- set-up ADD SI TE DEFAULTS HERE
# Site specific set up in this section.
nodul e | oad xt-npich2
nodul e | oad craype-ntl2
##END S| TE- set - up

If you want to change the default PE settings to Pr gEnv- cr ay, SHMEM, CPU
target xy z, and dynamic linking, add the following to the SI TE- set - up block in
bash. bashrc. | ocal andcsh. cshrc. | ocal :

##BEGQ N SI TE-set-up ADD S| TE DEFAULTS HERE
# Site specific set up in this section.
if (! ${?PELOCAL_PRGENV} ) then

nodul e unl oad PrgEnv- pgi

nmodul e | oad PrgEnv-cray

set env PELOCAL PRGENV true

set -r PELOCAL_PRCGENV=$PELOCAL_PRGENV
endi f
nodul e | oad xt-shnem
nodul e | oad craype-xyz
setenv XTPE_LI NK_TYPE dynani c
# OR export XTPE_LI NK _TYPE=dynam c
##END S| TE- set - up
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Theinstructionsin the SI TE- set - up block are not atered by operating system
installations. The SI TE- set - up block is evaluated after the PE- set - up block, so
make sure new instructions do not conflict with the ones in the PE- set - up block.

6.3.2 Configuring the/etc/*rc. 1 ocal Files on a Standalone Linux
System with cade- prgenv-4.0. *

The ingtallation of the cade- pr genv RPM adds the following line to the
*rc. | ocal files.

nmodul e use /opt/cray/ xt-asyncpe/ def aul t/ nodul efil es; export
XTOS_VERSI ON=4. 0. version

The XTOS_VERSI ONis updated with each cade- pr genv- 4. 0. * update.
Administrators may add additional settings after thisline.
The default link typeisst ati c.

A CPU target must be defined. The choice of processor module depends on which
system the user intends to use as a runtime system for the application they build. The
default network typeisgem ni ina4.0.* programming environment.

Systems that are used for cross compiling for several different processor targets might
set the default processor typetoi nt er | agos. Users on these systems will choose
to target a processor and will explicitly load a processor module choice which will
override the default.

To set the default programming environment to Pr gEnv- cr ay,
I i nk=dynani ¢, SHMEM, and cpu=nt12, add the following lines to
/ et c/ bash. bashrc. | ocal and/etc/csh. cshrc. | ocal:

nodul e use /opt/cray/ xt-asyncpe/ def aul t/ nodul efiles
nmodul e | oad PrgEnv-cray

nmodul e | oad craype-ntl2

nodul e | oad xt-shmem

setenv XTPE_LI NK_TYPE dynani c

# OR export XTPE_LI NK_TYPE=dynam c

6.4 Using Cray Compiling Environment 8.1

34

After the Cray Compiling Environment 8.1 r pmfilesareinstalled and the licenseis
activated, users can load the Pr gEnv- cr ay module.

The Cray compilers are invoked by using thef t n or cc commands.

Because of the multiple compiling environments potentially available on Cray XE
systems, the f t n(1), cc(1), and CC(1) man pages provide basic introductions to
the compiler environment. For information about the Cray compiler command-line
options, seethecr ayft n(1), craycc(l), and cr ay CC(1) man pages.
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For more detailed information about the Cray compiler options, directives, pragmas,
and optimizations, see Cray Fortran Reference Manual and Cray C and C++
Reference Manual.

The Cray Compiling Environment 8.1 compilers produce code that can be executed
on 64-bit AMD Opteron processors. The valid compilation targets are bar cel ona,
shanghai , i st anbul , nt8,ntl2,interl agos,interl agos-cu,
abudhabi , abudhabi - cu, and sandybri dge.

Thetargeting modules (cr aype- nt8, or cr aype- i nt er | agos, for example) set
target_system. If the target_systemis set during compilation of any source file, the
same target_system must also be specified during linking and loading. For example, if
users are compiling code for use on eight-core (nt 8) or twelve-core (nt 12) systems,
they must load the cr aype- nt8, or cr aype- nt12 module and use the same
module at link and load time.

6.4.1 Compiling and Linking an Application which Contains Accelerator

Directives
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To compile an application which uses the accelerator directives, ensure that

Pr gEnv- cr ay module isloaded. Load the appropriate target_system module
corresponding to the host processor (cr aype-i nt er | agos, for example). The
target_system modules ensure that corresponding targeted libraries will be linked.

Then, either load the cr aype- accel - nvi di a20 module for Fermi support or the
craype-accel - nvi di a35 module for Kepler support.

Use either thef t n or cc command to compile.
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The Cray Compiling Environment requires FlexNet license manager.

If you do not already have this software installed on your system, download these
packages provided in the Cray Compiling Environment 8.1 package:

cray-flexnet-installation-instructions.txt

cray-fl exnet-daenmon-11. 10. 0- 1. 0000. 3631. 4. 1. gem x86_64.rpm

cray-fl exnet - manager-11. 10. 0- 1. 0000. 3631. 4. 1. gem x86_64.rpm

cray-fl exnet-publisher-swtch-11.10.0-1.0000. 3631. 4. 1. gem x86_64.rpm
cray-flexnet-utils-11.10.0-1.0000.3631.4.1.gem x86_64.rpm

Note: You do not need new licenses for CCE or PerfTools when upgrading the
FlexNet Server Software only.

Refer to section 5.3 to determine when new licenses are needed. Follow the
instructionsinthecr ay-fl exnet-instal l ati on-i nstructions. txt file

A.l1 License Management Utilities and Files
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Use the following commands to administer the license manager software:

| rdown Shut down the licensing daemons

[ mgrd Invoke the licensing daemon

| mhostid Display the host ID of a system

| nr enove Return a license to the license pool

| nreread Update license daemons with new license data

| st at Report current status of the license daemon
I mver Display the FlexNet version being used
Note: These commands are actually arguments passed to | mut i | . If any do not

exist on your license server, you can create them by making a symbolic link to
[ muti|l . For example:

In -s Imutil <command name>
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A.2 Combining License Files

If you are using three-server redundancy, you must use separate license fileswith

different TCP/IP ports for the licensed software products from each vendor. (Licensed

software products from the same vendor can share license files.)

If you are using a single server, you can combine license files. To do so, edit al
license filesthat have matching SERVER lines (the port number does not have to
match) into one file, and delete the extra SERVER lines. Place all DAEMON lines

after the SERVER line.

A.3 Resolving Problems

38

If you are having problems with your license key, check your installation first. Then
examine the log file:

Verify that the license fileis/ opt / cray/ cce/ cce. | i c. If this
is not the location or name of your license file, each user must have
CRAYLMD_LI CENSE_FI LE set to the path and name that you are using.

Verify that the license file has a FEATURE line for the product you are trying to
use.

Use the ps command and thel nst at utility to verify that the servers specified
in your license file are running.

When you examine the log file, look for the following messages:

I nconsi stent encryption code for <name>— Theinformation
encoded in the encryption code for the specified feature, server, or daemon
isinconsistent with the information provided in the license file. Recheck the
associated FEATURE, SERVER, or DAEMON line in your license file.

i cense daenon: execl failed— Thel ngrd path specified on the
DAEMON linein the license fileis not valid. Verify that the license file contains
the correct path.

Retryi ng socket bi nd— Either the TCP port number is already in use by
another process, two | ngr d daemons were started with license filesthat specify
the same TCP port, or the port is waiting to timeout after a recently executed

I mgr d command. This message typically appears when you stop and then
immediately try to restart | ngr d. In this case, wait afew minutes, to allow TCP
time to relinquish the port.

If this fails to correct the problem, check the SERVER linein the licensefile. If
another process needs the specified port, edit the license fileto specify a different
port. 1f no port is specified, the default port is 27000.
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