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1 Introduction 
This document describes the compiler installation procedure and the compiler features that may 
not be described in the product documentation. The Intel® C++ Compiler Standard Edition for 
Embedded Systems with Bi-Endian Technology v.14.0 is also referred as the Compiler in this 
context. 

1.1 Change History 
This section highlights important differences/changes from the previous product version and 
changes in product updates.  For information on what is new in each component, please read 
the individual component release notes. 

1.1.1 Changes since Intel® C++ Compiler Standard Edition for Embedded Systems with 
Bi-Endian Technology v.13.0 
• Support for the second-generation Intel® Atom™ processor (code name Silvermont) 

via option -xATOM_SSE4.2 
• Generation of code for a specific architecture (-m32/-m64 options)  
• Optimized code debugging has been improved. See DWARF Extensions for Bi-

Endian Support section in the User and Reference Guide for more information.  
• This version of the compiler supports the GDB 7.2 debugger with Intel special bi-

endian patch. 
• The directory structure has been changed with the goal of merging the 32-bit and 64-

bit compilers in one package.  This change unifies the structure with that of the 
classic (non-Bi-Endian) compilers.  Refer to Installation Folders 

• Bug fixes and improvements from the Intel® C++ Compiler version 14.0 contained in 
the Intel® C++ Composer XE 2013 SP1 product. 
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1.2 Product Contents 
Intel® C++ Compiler Standard Edition for Embedded Systems with Bi-Endian Technology v.14.0 
is for building applications for IA-32 and Intel® 64 architecture-based systems running on 
various operating system targets including: 

• QNX* Neutrino* Real Time Operating System (RTOS)  
• NetBSD* OS  
• MontaVista* Linux* OS  
• Wind River* Linux* OS  

It includes the following components with Bi-Endian Technology enabled: 

• Intel® C++ Compiler for IA-32 architecture 
• Intel® C++ Compiler for Intel® 64 architecture, (native 64-bit compiler) 
• Post linker & type checking tool (bepostld) 
• Code coverage tool (codecov) 
• GDB with remote debugging capabilities for IA-32, Intel® 64 architectures  
• Documentation including Getting Started guide 
• Installation Guide and Release notes 

 
The GDB replaces the Intel® debugger from version 12.0 as the default debugger in version 
13.0 and subsequent versions, and it contains special patch developed by Intel with Bi-Endian 
support. Due to the size limitation, the GDB package is released separately. 
 

1.3 Unsupported Features 

The Intel® C++ Compiler Standard Edition for Embedded Systems with Bi-Endian Technology 
version v.14.0 is based on the Intel® C++ Compiler for Linux* OS, version 14.0. However, not 
all 14.0 features and options described in the 14.0 documentation are supported by this 
compiler (as below): 

• Test prioritization tool (tselect)  
• Eclipse IDE integration 
• Feature-based code samples  
• Intel® Cilk™ Plus  
• Development for Intel® Many Integrated Core Architecture  
• Static Analysis  

1.4 System Requirements 
For an explanation of architecture names, see http://software.intel.com/en-us/articles/intel-
architecture-platform-terminology/ 

http://intel.ly/q9JVjE�
http://intel.ly/q9JVjE�
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• A PC based on an IA-32 or Intel® 64 architecture processor supporting the Intel® 
Streaming SIMD Extensions 2 (Intel® SSE2) instructions (Intel® Pentium® 4 processor 
or later, or a compatible non-Intel processor) 

o Development of 64-bit applications is supported on a 64-bit version of the OS 
only.  Development of 32-bit applications is supported on either 32-bit or 64-bit 
versions of the OS. 

o Development for a 32-bit on a 64-bit host may require optional library 
components (ia32-libs, lib32gcc1, lib32stdc++6, libc6-dev-i386, gcc-multilib) to be 
installed from your Linux distribution. 

• For the best experience, a multi-core or multi-processor system is recommended 
• 1GB of RAM (2GB recommended) 
• 2.5 GB free disk space for all features 
• One of the following Linux distributions (this is the list of distributions tested by Intel; 

other distributions may or may not work and are not recommended - please refer to 
Technical Support if you have questions): 

o Fedora* 17 
o Red Hat Enterprise Linux* 5, 6 
o SUSE LINUX Enterprise Server* 10, 11 SP2 
o Ubuntu* 11.10, 12.04  
o Debian* 6.0 
o Intel® Cluster Ready 
o Pardus* 2011.2 (x64 only) 

• Linux Developer tools component installed, including gcc, g++ and related tools 
• Library libunwind.so is required in order to use the –traceback option.  Some Linux 

distributions may require that it be obtained and installed separately. 

Notes 

• The Intel compilers are tested with a number of different Linux distributions, with different 
versions of gcc. Some Linux distributions may contain header files different from those 
we have tested, which may cause problems. The version of glibc you use must be 
consistent with the version of gcc in use. For best results, use only the gcc versions as 
supplied with distributions listed above.  

• The default for the Intel® compilers is to build IA-32 architecture-based applications that 
require a processor supporting the Intel® SSE2 instructions - for example, the Intel® 
Pentium® 4 processor. A compiler option is available to generate code that will run on 
any IA-32 architecture processor.  However, if your application uses Intel® Integrated 
Performance Primitives or Intel® Threading Building Blocks, executing the application 
will require a processor supporting the Intel® SSE2 instructions. 

• Compiling very large source files (several thousands of lines) using advanced 
optimizations such as -O3, -ipo and -openmp, may require substantially larger amounts 
of RAM. 

• The above lists of processor model names are not exhaustive - other processor models 
correctly supporting the same instruction set as those listed are expected to work. 
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Please refer to Technical Support if you have questions regarding a specific processor 
model. 

• Some optimization options have restrictions regarding the processor type on which the 
application is run. Please see the documentation of these options for more information. 

1.5 Documentation 
Product documentation can be found in the Doc folder as shown under Installation Folders.  

 

1.6 Technical Support 
If you did not register your compiler during installation, please do so at the Intel® Software 
Development Products Registration Center. Registration entitles you to free technical support, 
product updates and upgrades for the duration of the support term.  

For information about how to find Technical Support, Product Updates, User Forums, FAQs, tips 
and tricks, and other support information, please visit 
http://www.intel.com/software/products/support/  

Note: If your distributor provides technical support for this product, please contact them for 
support rather than Intel. 

2 Installation 
The installation of the product requires a valid license file or serial number. If you are evaluating 
the product, you can also choose the “Evaluate this product (no serial number required)” option 
during installation. 

If you received your product on DVD, mount the DVD, change the directory (cd) to the top-
level directory of the mounted DVD and begin the installation using the command: 

./install.sh 

https://registrationcenter.intel.com/�
https://registrationcenter.intel.com/�
http://www.intel.com/software/products/support/�
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If you received the product as a downloadable file, first unpack it into a writeable directory of 
your choice using the command: 

tar –xzvf name-of-downloaded-file 

Then change the directory (cd) to the directory containing the unpacked files and begin the 
installation using the command: 

./install.sh 

Follow the prompts to complete installation. 

Note that there are several different downloadable files available, each providing different 
combinations of components.  Please read the download web page carefully to determine which 
file is appropriate for you. 

You do not need to uninstall previous versions or updates before installing a newer version – 
the new version will coexist with the older versions. 

2.1 Silent Install 
For information on automated or “silent” install capability, please see 
http://software.intel.com/en-us/articles/intel-compilers-for-linux-silent-installation-guides 

2.2 Using a License Server 
If you have purchased a "floating" license, see http://software.intel.com/en-us/articles/licensing-
setting-up-the-client-floating-license for information on how to install using a license file or 
license server. This article also provides a source for the Intel® License Server that can be 
installed on any of a wide variety of systems. 

2.3 Known Installation Issues 
• On some versions of Linux, auto-mounted devices do not have the "exec" permission 

and therefore running the installation script directly from the DVD will result in an error 
such as: 
 
bash: ./install.sh: /bin/bash: bad interpreter: Permission denied 
 
If you see this error, remount the DVD with exec permission, for example: 
 
mount /media/<dvd_label> -o remount,exec 
 
and then try the installation again. 

• The product is fully supported on Ubuntu*, Debian*, and Pardus* Linux distributions for 
IA-32 and Intel® 64 architecture systems as noted above under System Requirements. 
Due to a restriction in the licensing software, however, it is not possible to use the Trial 
License feature when evaluating IA-32 components on an Intel® 64 architecture system 
under Ubuntu, Debian or Pardus. This affects using a Trial License only. Use of serial 

http://software.intel.com/en-us/articles/intel-compilers-for-linux-silent-installation-guides�
http://software.intel.com/en-us/articles/licensing-setting-up-the-client-floating-license�
http://software.intel.com/en-us/articles/licensing-setting-up-the-client-floating-license�
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numbers, license files, floating licenses or other license manager operations, and off-line 
activation (with serial numbers) is not affected. If you need to evaluate IA-32 
components of the product on an Intel® 64 architecture Ubuntu, Debian, or Pardus 
system, please visit the Intel® Software Evaluation Center (http://software.intel.com/en-
us/intel-software-evaluation-center) to obtain an evaluation serial number. 

2.4 Installation Folders 
The compiler installs, by default, under /opt/intel/ – this is the top level directory also referenced 
as the <install-dir> in the remainder of the document.  You are able to specify a different 
location, and can also perform a “non-root” install in the location of your choice. 

The directory organization has changed since the Intel® C++ Compiler Standard Edition for 
Embedded Systems with Bi-Endian Technology v.13.0 release. 

Following successful installation, the files associated with the Compiler are installed on your 
host system. The following directory map indicates the default structure for a root installation 
and identifies the file types stored in each sub-directory. The <install-dir> consists of two 
parts: top-level and the compiler. The compiler part of <install-dir> is 
cembd_biend_14.0.<n>.<pkg> where <n> is the update number, and <pkg> is a package 
build identifier. 

Under <install-dir> are the following directories: 

• bin – contains symbolic links to executables for the latest installed version 
• lib – symbolic link to the lib directory for the latest installed version 
• include – symbolic link to the include directory for the latest installed version 
• cembd_biend - symbolic link to the cembd_biend_14.0 directory 
• cembd_biend_14.0 - directory containing symbolic links to subdirectories for the 

latest installed Intel® C++ Compiler Standard Edition for Embedded Systems with Bi-
Endian Technology 14.0 release 

• cembd_biend_14.0.<n>.<pkg> - physical directory containing files for a specific 
compiler version. <n> is the update number, and <pkg> is a package build identifier. 

 
Each cembd_biend_14.0 directory contains the following directories that reference the latest 
installed Intel® C++ Compiler Standard Edition for Embedded Systems with Bi-Endian 
Technology compiler: 

• bin – directory containing scripts to establish the compiler environment and 
symbolic links to compiler executables for the host platform contains symbolic links 
to executables for the latest installed version 

• pkg_bin – symbolic link to the compiler bin directory 
• include – symbolic link to the compiler include directory 
• lib – symbolic link to the compiler lib directory 
• man – symbolic link to the man directory 

http://software.intel.com/en-us/intel-software-evaluation-center�
http://software.intel.com/en-us/intel-software-evaluation-center�
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• Documentation – symbolic link to the Documentation directory 

 
Each cembd_biend_14.0.<n>.<pkg> directory contains the following directories that reference a 
specific update of the Intel® C++ Compiler Standard Edition for Embedded Systems with Bi-
Endian Technology compiler: 

• bin – all executables  
• pkg_bin – symbolic link to bin directory 
• compiler – shared libraries and header files 
• Documentation – documentation files 
• man – man pages 
• Uninstall – Files for uninstallation 

 
This directory layout allows you to choose whether you want the latest compiler, no matter 
which version, the latest update of the Intel® C++ Compiler Standard Edition for Embedded 
Systems with Bi-Endian Technology compiler, or a specific update.  

Most users will reference <install-dir>/bin for the compilervars.sh [.csh] script, which will always 
get the latest compiler installed. This layout should remain stable for future releases. 

 
This directory layout allows you to choose whether you want the latest compiler, no matter 
which version, or the latest update of the Compiler, or a specific update. A specific update can 
be referenced by running the script under <install-dir>/bin/iccvars.sh.  

2.5 Removal/Uninstall 
Removing (uninstalling) the product should be done by the same user who installed it (root or a 
non-root user). If sudo was used to install, it must be used to uninstall as well. It is not possible 
to remove the compiler while leaving any of the performance library or Eclipse* integration 
components installed. 

1. Open a terminal window and set default (cd) to any folder outside <install-dir> 
2. Type the command: <install-dir>/uninstall.sh 
3. Follow the prompts 
4. Repeat steps 2 and 3 to remove additional platforms or versions  

3 Compiler Features 
This section summarizes changes, new features and late-breaking news about the Compiler. 

3.1 New Bi-Endian Features 
• Improved Optimized Code Debugging through improved location information for 

variables. Additional information for out-of-line instances of routines that have been 
inlined.  
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• New compiler option -W[no-]ic-pointer to determine if warnings are issued for 
conversions between pointers to distinct scalar types with the same representations. 

3.2 Compatibility 
In version 11.0, the IA-32 architecture default for code generation changed to assume that 
Intel® Streaming SIMD Extensions 2 (Intel® SSE2) instructions are supported by the processor 
on which the application is run.  See below for more information. 

3.3 New, Changed, and Deprecated Compiler Options 
For details on these and all compiler options, see the Compiler Options section of the on-disk 
documentation. 

3.3.1 New and Changed in v.14.0 
• -xATOM_SSE4.2 generates specialized code that runs exclusively on Intel® Atom™  

processors supporting Intel® SSE4.2 and MOVBE instructions 
• -mtune=slm optimize for processors that support Intel® SSE4.2 and MOVBE 

instructions 
• -march=slm generate code exclusively for processors that support Intel® SSE4.2 and 

MOVBE instructions 
•  

3.3.2    Deprecated options in v.14.0 
• -[no]-normal-pe-files  

3.4 Other Changes 

3.4.1 New Warning Level –w3 and Changes in Intel Composer XE 2013 
Here are the new warning levels as listed in “icc –help”: 
 
-w<n>    control diagnostics 
            n = 0    enable errors only (same as -w) 
            n = 1    enable warnings and errors (DEFAULT) 
            n = 2   enable verbose warnings, warnings and errors 
            n = 3    enable remarks, verbose warnings, warnings and 
errors 
 
Previously, remarks were listed under –w2.  This has been changed so that remarks are now 
enabled under the new warning level –w3. 

3.4.2 Binary compatibility change with __regcall functions and elemental functions ( 
__declspec(vector)) 

The Compiler 13.0 introduces an incompatibility with previous compiler versions in the way the 
__regcall calling convention is handled. Starting from this version, the RBX register is 
considered to be a callee-save register for __regcall routines, whereas in previous versions it 
was true only for IA-32 architecture-based targets. This could cause run-time failures if the 
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binaries built with different versions of the compilers are used together. So the compiler now 
changes the name decoration scheme for __regcall routines using a new __regcall2__ 
prefix for mangling __regcall routines (previously the prefix was __regcall__).  Binaries 
built with different versions of the compiler will therefore not link together successfully. 

If you have functions declared with the __regcall interface or with the 
__declspec(vector) elemental function interface, then the code with these functions built 
with Intel C++ Composer XE 2013 will not link with code with these functions built with earlier 
compilers.  If you use these declarations, make sure to rebuild all necessary code with Intel C++ 
Composer XE 2013. 

3.4.3 New libirng library for vectorizing random number generator functions  
The compiler can now automatically vectorize the drand48 family of random number generator 
functions provided by the C standard library. A new library, comprising libirng.a and libirng.so, 
has been added to implement this support. 

3.4.4 Establishing the Compiler Environment 
The iccvars.sh script is used to establish the compiler environment. The iccvars.csh 
script is also provided.  In this release, due to merging of the 32-bit and 64-bit compilers, an 
argument is now required to establish the specific compiler. 

The command takes the form: 

source <install-dir>/bin/iccvars.sh ia32  (32-bit compiler) 

source <install-dir>/bin/iccvars.sh intel64  (64-bit compiler) 

 

3.4.5 Instruction Set Default Changed to Require Intel® Streaming SIMD Extensions 2 
(Intel® SSE2) 

When compiling for the IA-32 architecture, -msse2 (formerly -xW) is the default.  Programs built 
with –msse2 in effect require that they run on a processor that supports the Intel® Streaming 
SIMD Extensions 2 (Intel® SSE2), such as the Intel® Pentium® 4 processor and some non-Intel 
processors. No run-time check is made to ensure compatibility – if the program is run on an 
unsupported processor, an invalid instruction fault may occur.  Note that this may change 
floating point results since the Intel® SSE instructions will be used instead of the x87 
instructions and therefore computations will be done in the declared precision rather than 
sometimes a higher precision. 

All Intel® 64 architecture processors support Intel® SSE2 instructions. 

To specify the older default of generic IA-32, use the option –mia32. 

3.4.6 New Warning Level –w3 and Changes to Warning Levels in 13.0 
Here's the new warning levels as listed in “icc –help”: 
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-w<n>    control diagnostics 
            n = 0    enable errors only (same as -w) 
            n = 1    enable warnings and errors (DEFAULT) 
            n = 2    enable verbose warnings, warnings and errors 
            n = 3    enable remarks, verbose warnings, warnings and 
errors 
 
Previously, remarks were listed under –w2.  This has been changed so that remarks are now 
enabled under the new warning level –w3. 

3.4.7 GDB with Bi-Endian Feature  
The Bi-Endian support for GDB, the GNU Project Debugger, consists of two program patches 
tested with a standard GDB 7.2 distribution. These patches provide the following additional 
functionalities:  

3.4.8 Endianness Support 
Integers and pointers are stored in memory as binary numbers. The bits making up the binary 
number are stored in consecutive bytes. There are several possible orders to store the bytes.  
 
Low-order bits can be stored in the lowest memory address ("little endian"), or the high-order 
bits in the lowest memory location ("big endian"). A compiler can generate debugging 
information that describes which order it has chosen for a specific type and a specific variable.  

In order to represent the endianness of a given instance the debugger makes use of two new 
type qualifiers: “__be” and “__le”. When displaying the information to the user the qualifier “__le” 
is often omitted being understood as the default endianness on the Intel® architecture. 

Besides adapting the display and evaluation of variable instances the debugger offers two other 
features improving the debugging experience for bi-endian specific problems: the % unary 
operator and the type specification respectively. 

3.4.8.1 % Unary Operator 
You may wish to swap the bytes of a numeric value, rather than rely on the debugger's 
knowledge of representation. The "%" unary operator reverses all the bytes of its integer 
operand.  
 
For example:  

          (gdb) printx  % (short) 0x0102,  % (int) 0x0102 
          0x0201 0x02010000 
 
          (gdb) printx  % (short) 0x0102 
          0x0201 
  

3.4.8.2 Type Specification and Type Casting 
If the C and C++ compilers have been extended with bi-endian capabilities, you can use the 
debugger to identify whether the attribute refers to the type pointed to or the pointer. 



Intel® C++ Compiler Standard Edition for Embedded Systems with Bi-Endian Technology 
Installation Guide and Release Notes                                                                                     12 

The debugger uses the __le and __be as type qualifiers for this. 
 
For example:  

          (gdb) whatis (int __be)(int)0x03020100 
          int __be 
           
          (gdb) whatis (int __le)(int)0x03020100 
          int 
           
Variables may be cast between types. This capability can be useful in understanding how big-
endian or little-endian data is stored. Note that little-endian (__le) is the default case and it does 
not need to be specified.  

For example:  

   (gdb) print /x *(int *)&littleEndianVariable 
   0x5060819 
   (gdb) print /x *(__be int *)&littleEndianVariable 
   0x19080605 
 
   (gdb) print /x *(__be int *)&bigEndianVariable 
   0x1020415 
   (gdb) print /x *(int *)&bigEndianVariable 
   0x15040201 
 
  

3.4.9 Application Branch Trace Support 
Branch tracing allows recording the program’s control flow. It is based on the Branch Trace 
Store (BTS) hardware feature in Intel® Architecture processors. The recorded branch trace can 
be viewed either as:  

• list of blocks (of sequential execution)  
• disassembly of one such block  

This feature is only available for Linux* OS with kernel version 2.6.32 or newer.  

Since the Bi-Endian GDB is released separately, please contact Intel TCEs for its access.  

4 Disclaimer and Legal Information 
INFORMATION IN THIS DOCUMENT IS PROVIDED IN CONNECTION WITH INTEL(R) 
PRODUCTS. NO LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE, TO 
ANY INTELLECTUAL PROPERTY RIGHTS IS GRANTED BY THIS DOCUMENT. EXCEPT AS 
PROVIDED IN INTEL'S TERMS AND CONDITIONS OF SALE FOR SUCH PRODUCTS, INTEL 
ASSUMES NO LIABILITY WHATSOEVER, AND INTEL DISCLAIMS ANY EXPRESS OR 
IMPLIED WARRANTY, RELATING TO SALE AND/OR USE OF INTEL PRODUCTS 
INCLUDING LIABILITY OR WARRANTIES RELATING TO FITNESS FOR A PARTICULAR 
PURPOSE, MERCHANTABILITY, OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR 
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OTHER INTELLECTUAL PROPERTY RIGHT. UNLESS OTHERWISE AGREED IN WRITING 
BY INTEL, THE INTEL PRODUCTS ARE NOT DESIGNED NOR INTENDED FOR ANY 
APPLICATION IN WHICH THE FAILURE OF THE INTEL PRODUCT COULD CREATE A 
SITUATION WHERE PERSONAL INJURY OR DEATH MAY OCCUR. 

Intel may make changes to specifications and product descriptions at any time, without notice. 
Designers must not rely on the absence or characteristics of any features or instructions marked 
"reserved" or "undefined." Intel reserves these for future definition and shall have no 
responsibility whatsoever for conflicts or incompatibilities arising from future changes to them. 
The information here is subject to change without notice. Do not finalize a design with this 
information. 

The products described in this document may contain design defects or errors known as errata 
which may cause the product to deviate from published specifications. Current characterized 
errata are available on request. 

Contact your local Intel sales office or your distributor to obtain the latest specifications and 
before placing your product order. 

Copies of documents which have an order number and are referenced in this document, or 
other Intel literature, may be obtained by calling 1-800-548-4725, or go to:  
http://www.intel.com/design/literature.htm  

Intel processor numbers are not a measure of performance. Processor numbers differentiate 
features within each processor family, not across different processor families. Go to:  

http://www.intel.com/products/processor%5Fnumber/ 

Celeron, Centrino, Intel, Intel logo, Intel386, Intel486, Atom, Core, Itanium, MMX, Pentium, 
VTune, Cilk, and Xeon are trademarks of Intel Corporation in the U.S. and other countries. 

* Other names and brands may be claimed as the property of others. 

Copyright © 2013 Intel Corporation. All Rights Reserved. 

http://www.intel.com/products/processor_number/�
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