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1 Introduction 
This release of Intel® C++ Compiler Standard Edition for Embedded Systems with Bi-Endian 

Technology Version 16.0 Update 7 is subject to the terms and conditions defined in the End 

User License Agreement (“EULA”) accompanying this release. 

By using any of the Intel® C++ Compiler Standard Edition for Embedded Systems with Bi-

Endian Technology Version 16.0 components, you agree to participate in the Intel® Software 

Improvement Program. Intel may automatically receive anonymous information about how you 

use this product. No personally identifiable information is collected and you will receive no 

additional follow up emails due to this program. Intel is committed to respecting your privacy. To 

learn more about Intel’s privacy practices, please visit http://www.intel.com/privacy.  

This document describes the compiler installation procedure and the compiler features that 

might not be described in the product documentation. The Intel® C++ Compiler Standard 

Edition for Embedded Systems with Bi-Endian Technology version 16.0 is Update 7 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 in 16.0 Update 7 

Red Hat Enterprise Linux* 8 is supported in this release. 

1.1.2 Changes in 16.0 Update 6 

The Intel® C++ Compiler Standard Edition for Embedded Systems with Bi-Endian Technology 

version 16.0 Update 6 includes Security and Functional updates. Users should update to the 

latest version. 

Note: Red Hat Enterprise Linux* 5 is not supported in this release. 

1.1.3 Changes in 16.0 Update 5 

Changes to mitigate Spectre variant 2 issue and new -mindirect-branch option. Please see 
detailed article at Using Intel® Compilers to Mitigate Speculative Execution Side-Channel 
Issues available at https://software.intel.com/en-us/articles/using-intel-compilers-to-mitigate-
speculative-execution-side-channel-issues) 

1.1.4 Changes in 16.0 Update 4 

Important bug fixes and improvements as below: 

https://software.intel.com/en-us/articles/using-intel-compilers-to-mitigate-speculative-execution-side-channel-issues
https://software.intel.com/en-us/articles/using-intel-compilers-to-mitigate-speculative-execution-side-channel-issues
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Issue#   Tracker#   Issue Description 

Bug   CMPLRS-48048  Backward compatibility for 16.0BEC 

libraries. 

   CMPLRS-44829  Issue with debug information for TLS and 

IPO   

1.1.5 Changes in 16.0 Update 3 

Important bug fixes and improvements as below: 

Issue#   Tracker#   Issue Description 

Bug   CMPLRS-47159             When the option –pe-dir-rule is specified, 

the program gets the unexpected endianness attribute and result in the warning/error during 

compilation or runtime error. 

   CMPLRS-39072  Segmentation fault in libc library on Redhat 

7.4 Linux system 

   CMPLRS-47227  Can't include header file with -I- option 

specified 

   CMPLRS-43676  Comp Unit Ranges not tracked properly with 

IPO 

1.1.6 Changes in 16.0 Update 2 

Important bug fixes and improvements as below: 

Issue#   Tracker#   Issue Description 

Bug   DPD200586691  Installation Bug fixed. 

1.1.7 Changes in 16.0 Update 1 

Important bug fixes and improvements as below: 

Issue#   Tracker#   Issue Description 

Bug   DPD200411193  “Internal error due to partial inlining creating 

an incorrect assignment to a local structure VAR” 

NOTE: Several bug fixes were also fixed in this release for internally filed issues as well. 

1.1.7.1 X32 ABI support 

This new feature provides a user visible architecture option which would generate code 

compatible with x32 ABI.  X32 ABI binaries have reduced memory footprint and show noticeable 

performance improvement in some cases on Intel® 64 architecture and help get the benefits of 
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Intel® 64 platform for legacy applications. Note that this version of the compiler supports 

this feature only on MontaVista* Linux* CGE7 systems. 

The new compiler option “-mx32” allows the generation of code compatible with x32 ABI.  

1.1.7.2 Bi-Endian Data Initialization API Support 

This feature provides the data initialization API to allow read access to the list of all virtual 

addresses in the data sections which values will be swapped. This will help remove dependency 

on the internal compiler data initialization format. Refer to the documentation for more details on 

this feature.  

1.1.7.3 64-bit compiler support for 32 bit target 

This new feature allows the user to use the option “-m32” to generate code for the IA-32 

architecture as a target using the Intel® 64 architecture compiler on the host system. A separate 

IA-32 architecture compiler is not required as was the case in the previous 14.0 Update 2 

release. 

1.1.7.4 GDB with Bi-Endian extensions for x32 Applications 

GDB is enhanced to provide support for the new x32 ABI feature support in this product release. 

1.1.7.5 Bug Fixes 

Several bug fixes found during the 16.0 Beta program are fixed in this release. 

1.2 Product Contents 

You can use the Intel® C++ Compiler Standard Edition for Embedded Systems with Bi-Endian 

Technology version 16.0 to build Linux* OS applications targeting IA-32 and Intel® 64 

architectures. The compiler also supports the following IA-32 target operating systems: 

• QNX* Neutrino* Real Time Operating System (RTOS)  

The product includes the following components: 

• Intel® C++ Compiler 16.0 Update 4 which includes: 
o Post linker & type checking tool (bepostld) 
o Code coverage tool (codecov) 
o Compiler user and reference guide 

• Bi-Endian Documentation Supplement 

• Installation Guide and Release notes 

• GDB with remote debugging capabilities for IA-32, Intel64 architectures containing a special 
patch developed by Intel with Bi-Endian support.  
 
 

NOTE:  Due to the size limitation, the GDB package is released separately. 

1.3 Unsupported Features 

The following features of the Intel® C++ Compiler are not available in this product: 
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• Eclipse IDE integration 

• Intel® Cilk™ Plus  

• Development for Intel® Many Integrated Core Architecture  

1.4 System Requirements 

For an explanation of architecture names, see http://software.intel.com/en-us/articles/intel-

architecture-platform-terminology/ 

• Systems based on Intel® 64 architecture (Intel® CoreTM processor or higher, Intel® 

Xeon® E5 v3 processor families, Intel® Xeon® E7 v3 processor families etc. 

o Development of 64-bit applications is supported on a 64-bit version of the OS 

only.  Development for a 32-bit target system is supported on a 64-bit host and 

may require optional library components (ia32-libs, lib32gcc1, lib32stdc++6, 

libc6-dev-i386, gcc-multilib) to be installed from your Linux distribution. 

• 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 Red Hat Enterprise Linux* 6, 7 

• Linux Developer tools component installed, including gcc, g++ and related tools 

• GCC versions 4.1-4.9 supported. 

• Binutils versions 2.17-2.24 supported. 

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  you use. For best results, use only the gcc versions 

as supplied with distributions listed above.  

• 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 should work. 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 <documentation_2016> folder as shown under 

Installation Folders.  

http://intel.ly/q9JVjE
http://intel.ly/q9JVjE
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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. Unpack the 

downloaded file of the product into a writeable directory of your choice using the command: 

tar –xzvf <name-of-downloaded-file> 

Change the directory (cd) to the directory containing the unpacked files, and begin the 

installation using the command: 

./install.sh [--gui-mode] 

The option [--gui-mode] activates the GUI mode if preferred. Follow 

the prompts to complete installation.  

Please do not run the install script as a background process (i.e. running “./install.sh &”). This 

method is not supported. You do not need to uninstall previous versions or updates before 

installing a newer version; the new version will coexist with the older versions. There is a 

template file “silent.cfg” in the product package (in the top-level directory where install.sh file is 

found) describing the complete command syntax for executing installation in silent configuration 

mode as well. 

2.1 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. The article also provides a source for the Intel® License Server you can install 

on any of a wide variety of systems. 

2.2 Installation Folders 

In an effort to improve and more tightly unify the user experience when using multiple compilers 

and libraries from multiple Intel® Software Development Tools, the directory layout has changed 

in this release.  

https://registrationcenter.intel.com/
https://registrationcenter.intel.com/
http://www.intel.com/software/products/support/
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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The compiler installs, by default, under /opt/intel/cembd_biend_16.0.0.xxx – this is the top level 

directory also referenced as the <install-dir> in the remainder of the document.  You can specify 

a different location and can perform a “non-root” install in the location of your choice. The 

installation program creates additional files and folders under /opt/intel for co-existence and 

compatibility with other products such as the Intel® Parallel Studio XE 2016, Intel® System 

Studio XE 2016, etc... The user should work only with /opt/intel/cembd_biend_16.0.0.xxx for this 

product with the Bi-Endian Technology. 

The list of directories (for example) created after installation under the installation directory 

/opt/intel/cembd_biend_16.0.0.xxx/ are: 

− Release_Notes_Compiler.pdf 

− compilers_and_libraries_2016->/opt/intel/compilers_and_libraries_2016.x.xxx 

− documentation_2016->/opt/intel/documentation_2016 

− licensing 

− uninstall 

− uninstall.sh 

− uninstall_GUI.sh 

The common directory structure layout is explained in more detail at http://intel.ly/1Nn2GjV . 

This directory layout allows you flexibility in switching between product versions and updates 

thereof.  

2.3 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. 

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.  

Note: The --silent option is supported in the uninstall script for execution in silent configuration 

mode as well.  

2.4 License Changes 

The ‘named-user’ license provisions in the Intel software EULA (available as ‘EULA.rtf’ or 

‘EULA.txt’ in the product installation directory) changed to only allow the software to be installed 

on up to three systems. In order to install on another system after you have reached this limit, 

you will need to release an old system host ID from the registration system. If you have any 

questions or concerns, please contact Technical Support 

3 Compiler Features 
This section summarizes important changes from the previous product version 

http://intel.ly/1Nn2GjV
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3.1 What’s New  

Bug fixes and improvements as described in section 1.1.5 

 

3.2 New and Changed Compiler Options 

3.2.1 Compiler Options starting with –o are deprecated 

All compiler options starting with –o are deprecated. These will be replaced by new options 

preceded with –q. For example, -opt-report should now be –qopt-report. This is to improve 

compatibility with third-party tools that expect –o<text> to always refer to output filenames. 

3.3 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 7.7 distribution.  

3.4 Known Issues 

Issue 1: Segmentation fault accessing a thread-local global variable on x32 target ABI. 

Workaround: Use –fPIE compiler option. 

Issue 2: Incorrect assembly code is generated when using strnlen function and inlined asm on 

IA-32 target ABI. 

Workaround: Use -fno-builtin-strnlen compiler option. 

Issue 3: xild does not provide the option for x32 target ABI. 

Workaround:  Either do not use xild with object files compiled with ‘-ipo’ option for x32 target ABI 

or use ‘icc –nostdlib –mx32’ for linking such object files for x32 target ABI. 

Issue 4: xiar does not provide the option for x32 target ABI. 

Workaround: Either do not use xiar with object files compiled with ‘-ipo’ option for x32 target ABI 

or compile object files with the ‘-ffat-lto-objects’ option. 

Issue 5: Documentation symlink in cembd_biend depends on previous update, in case of 

overinstall, is broken once the previous update is uninstalled. 

Workaround: to use /opt/intel/documentation_2016 instead of 

/opt/intel/cembd_biend_16.0.1.016/documentation_2016 

Issue 6: Since the previous release, a number of new security vulnerabilities were found 

in the OpenSSL version, libpng and expat used by compiler and installation. The full list of 

OpenSSL vulnerability issues for compiler can be found at: 

https://www.cvedetails.com/version-search.php?vendor=&product=openssl&version=1.0.1j. 

And for installation can be found at: 

https://www.cvedetails.com/version-search.php?vendor=&product=expat&version=1.95.8 

https://www.cvedetails.com/version-search.php?vendor=&product=openssl&version=1.0.1j
https://www.cvedetails.com/version-search.php?vendor=&product=expat&version=1.95.8


Intel® C++ Compiler Standard Edition for Embedded Systems with Bi-Endian Technology 
Version 16.0 Update 7 Installation Guide and Release Notes                                                                                     9 

https://www.cvedetails.com/version-search.php?vendor=&product=openssl&version=0.9.8r 

https://www.cvedetails.com/version-search.php?vendor=&product=openssl&version=1.0.0d 

https://www.cvedetails.com/version-search.php?vendor=&product=openssl&version=1.0.1c 

https://www.cvedetails.com/version-search.php?vendor=&product=openssl&version=1.0.1j 

https://www.cvedetails.com/vulnerability-list/vendor_id-7294/product_id-12271/version_id-

61914/Libpng-Libpng-1.2.7.html 

https://www.cvedetails.com/vulnerability-list/vendor_id-7294/product_id-12271/version_id-

189195/Libpng-Libpng-1.5.10.html 

  

 

 

 

4 Disclaimer and Legal Information 
 

No license (express or implied, by estoppel or otherwise) to any intellectual property rights is granted 

by this document.  

Intel disclaims all express and implied warranties, including without limitation, the implied warranties of 

merchantability, fitness for a particular purpose, and non-infringement, as well as any warranty arising 

from course of performance, course of dealing, or usage in trade.  

All information provided here is subject to change without notice. Contact your Intel representative to 

obtain the latest forecast, schedule, specifications and roadmaps.  

The products and services described may contain defects or errors which may cause deviations from 

published specifications. Current characterized errata are available on request.  

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's compilers may or may not optimize to the same degree for non-Intel microprocessors for 

optimizations that are not unique to Intel microprocessors. These optimizations include SSE2, SSE3, 

and SSSE3 instruction sets and other optimizations. Intel does not guarantee the availability, 

functionality, or effectiveness of any optimization on microprocessors not manufactured by Intel. 

Microprocessor-dependent optimizations in this product are intended for use with Intel 

microprocessors. Certain optimizations not specific to Intel microarchitecture are reserved for Intel 

https://www.cvedetails.com/version-search.php?vendor=&product=openssl&version=0.9.8r
https://www.cvedetails.com/version-search.php?vendor=&product=openssl&version=1.0.0d
https://www.cvedetails.com/version-search.php?vendor=&product=openssl&version=1.0.1c
https://www.cvedetails.com/version-search.php?vendor=&product=openssl&version=1.0.1j
https://www.cvedetails.com/vulnerability-list/vendor_id-7294/product_id-12271/version_id-61914/Libpng-Libpng-1.2.7.html
https://www.cvedetails.com/vulnerability-list/vendor_id-7294/product_id-12271/version_id-61914/Libpng-Libpng-1.2.7.html
https://www.cvedetails.com/vulnerability-list/vendor_id-7294/product_id-12271/version_id-189195/Libpng-Libpng-1.5.10.html
https://www.cvedetails.com/vulnerability-list/vendor_id-7294/product_id-12271/version_id-189195/Libpng-Libpng-1.5.10.html
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microprocessors. Please refer to the applicable product User and Reference Guides for more 

information regarding the specific instruction sets covered by this notice. Notice revision #20110804  

Intel, the Intel logo, Intel Atom, Intel Core, Intel Cilk, Intel VTune, Xeon, and Intel Xeon Phi are 

trademarks of Intel Corporation in the U.S. and/or other countries.  

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

Copyright © 2019 Intel Corporation. All Rights Reserved. 


