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Overview

* “C++11 Compilers Support”: Andrea Dotti

e \/ersions for 10.2 to support C++11, How to Install
- “CMake Support for C++11/14/1z”: Ben Morgan

e Checks/workarounds for C++11 and beyond
* “Mini Course on C++11 Features”: lvana Hrivhacova

e Guidelines for using C++11 in Geant4



C++11

SLAC
Platforms we plan to support for version 10.2 are:
* OS:
- SLCé with latest compiler El Capitan builds likely,
- Linux CentOS.-7 (coming with gcc-4.8.2 vanilla) but maybe not fully tested
] xigjx‘?ZTge(or 0 by release deadline
* Compilers:
- gecc-4.8.1 or greater Guide on installing and

- clang=-3.5 or greater

- icc=15 or greater
- Visual-C++ 14 (Visual Studio 2015)

using gcc on older
systems, Intel/Clang with
modern libstac++

Geant4 10.2 will automatically recognize the compiler features and add

the appropriate flags at compile time (no more need for cmake
GEANT4_BUILD_CXXSTD=c++1 | flag) ’

(++11 Compiler Support



ICC and Xeon Phi

We have identified an issue with icc (even in the very latest
versions) when compiling Geant4 with c++1 | for Xeon Phi

* due to missing full support of thread_local storage for non-POD
types

Acknowledged by Intel developers, should be fixed in next mpss
stack update (tba):

* follow updates at:
https://software.intel.com/en-us/forums/intel-c-compiler/topic/
593648

* (abriele provided a workaround in external category, final fix
planned for 10.2 after Intel feedback
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C++11 Compiler Support: Xeon Phi



# (Makelists.txt

include(cmake/CheckCXXFeature.cmake)
check_cxx11_feature(

“cxx_memory_make_unique”
HAS_CXX_MEMORY_MAKEUNIQUE

)

add_library(foo foo.hpp foo.cpp)
target_compile_features(foo

PUBLIC
cxx_constexpr
)

Checking (++ Library/Language Features
(Make Support for (++11/14/11

CMake extension to check
and validate C++
Standard Library Features

CMake Builtin to assert that
target requires compiler
support for C++11/14
Syntax features



// - foo.cpp
#include “foo_compiler_s
#include “foo_stdlib_sur

Builtin Support to workaround
missing features by auto generated
preprocessor macros

CCF_THREAD_LOCAL myTLVariable;

void someFunction() {
auto fooPtr = std::make_unique<Foo>();

¥ Extensions to provide implementations
of C++<NEXT> features in C++<NOW>

Working Around Missing Features: Code

(Make Support for (++11/14/11



C++11 Guidelines Document

Downioad | User Forum | Gallery

« Compiled from the following Geant 4 sl
sSources.

« Effective Modern C++ by Scot
Meyers (O'Reilly). Copyright Geant4 C++11 Features Guidelines
2015 Scot Meyers. 978-1-491- ey ot sy e s
90399-9. e s e S e

« ALICE 02 C++ Style Guide. | S

° CplUSplUSCOfﬂ TabloolCon'toms

e Stack Overflow Tpeswa |

* |Itis using style sheets of C++ Coding Sive | Aiga Dalaraions consir Scaped soums.
Google Style guide, Revision mwmowmm
3.274 ( link) under the CC-By goan | susoeor sostared of sk or
3.0 License further modified by Sag | LamboaExpmssons Agorihms Defaut caohes moces
ALICE OZ2 project Exaraatiace

Concurrency Threading suppon

http://geant4.cern.ch/collaboration/c++11_guide.shtml
20th Geant4 Collaboration Meeting, 30 September 2015, Fermilab 5

To help Geant4 developers use/migrate

Mini Course on (++11 Features C++17 features



Extra info, examples and rationale

on quidelines, plus move semantics
auto (2) Will be uploaded as accompanying
material to Guidelines Page

 Auto variables are immune to type mismatches

std::unordered map<std::string, int> m;

for (const std::pair<std::string, int>& p : m) {
... // do something with p

}

« The p type in the loop does not match the map m
element type, which is std::pair<const std::string,
int> (note the const)

std::unordered map<std::string, int> m;
for (const auto& p : m) {

... // do something with p
}

20th Geant4 Collaboration Meeting, 30 September 2015, Fermilab 10

Mini Course on (++11 Features



Summary

« Geant4 ready to move forward with C++11

 Get your development toolkit set up using the info in
Andrea’s presentation

» Get coding with C++11 following Guidelines and Ivana’s
course presentation



