
Bill Hoffman, CTO @ Kitware creator of CMake
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import CMake; // Mastering C++ 
Modulesimport std; 
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About Me

• 1990-1999 GE research in a Computer Vision group.
– Moved them from Symbolics Lisp Machines to C++ on 

Solaris and later Linux/Windows

– Was the build and software library guy (gmake/autotools)

• 1998-Present Kitware
– Lots of development in CMake/ITK/VTK

– Mostly management now, finding funding for CMake  

import CMake; // Mastering C++ Modules



CMake is a Community Effort
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Brad King, Ben Boeckel, Craig 
Scott are the CMake guys!



Kitware Overview / Built on open source 
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Where did CMake come from?
• Kitware was the lead engineering team for the 

Insight Segmentation and Registration Toolkit (ITK) 
http://www.itk.org
– tasked with making it build on Unix/Windows/Mac

• Funded by National Library of Medicine (NLM): part 
of the Visible Human Project
– Data CT/MR/Slice 1994/1995

– Code (ITK) 1999

• CMake Release-1-0 branch created in 2001

• Since then funding from many projects and outside 
contributions

import CMake; // Mastering C++ Modules



Enough with the Background Let's Talk 
Modules!
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 C++ Named Modules Only 
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See Daniel Ruoso talk:
"C++ Modules:
The Challenges of
Implementing Header Units"  From C++ Now 2023
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Ask ChatGPT 2023
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Ask ChatGPT 2024



2025 Still No Luck ChatGPT
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Built Module Interface (BMI) 

• MSVC
– .ifc file

• G++
– .gcm file

• Clang
– .pcm

• http://www.open-std.org/jtc1/sc22/wg21/doc
s/papers/2020/p1838r0.pdf
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http://www.open-std.org/jtc1/sc22/wg21/docs/papers/2020/p1838r0.pdf
http://www.open-std.org/jtc1/sc22/wg21/docs/papers/2020/p1838r0.pdf


Simple Example 
(build order order matters)
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B.cpp:

export module B;

export void b() { }

A.cpp:

export module A;

import B;

export void a(){ b();}

 cl -std:c++20  -interface -c A.cpp

A.cpp

A.cpp(2): error C2230: could not find module 'B'

A.cpp(3): error C3861: 'b': identifier not found



Simple Example (build order matters)
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B.cpp:

export module B;

export void b() { }

A.cpp:

export module A;

import B;

export void a(){ b();}

cl -std:c++20  -interface -c B.cpp

B.cpp

cl -std:c++20  -interface -c A.cpp

A.cpp

$ ls

A.cpp  A.ifc  A.obj  B.cpp  B.ifc  B.obj



Chicken and the Egg

• Modules require the build system to know 
which files produce which BMI files and which 
files consume them

• Need to parse/compile file to find that out
• So… We need to compile the code before we 

can compile the code….
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CMake had 17 years experience with 
modules, Fortran ones

• 2005 Initial makefile support for modules added to CMake:
commit 19f977bad7261d9e8f8d6c5d2764c079d35cc014
Author: Brad King <brad.king@kitware.com>
Date:   Wed Jan 26 15:33:38 2005 -0500
    ENH: Added Fortran dependency scanner implementation.

• Added support to ninja in 2015 for Fortran dep file depends - funded by 
the Trilinos project forked ninja
– dyndep https://ninja-build.org/manual.html#ref_dyndep

• May 2019 ninja merged all of the changes to support Fortran because of 
C++ modules!
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https://ninja-build.org/manual.html#ref_dyndep


https://ninja-build.org/manual.html#ref_dyndep

Some use cases require implicit dependency information to be dynamically 
discovered from source file content during the build in order to build correctly on 
the first run (e.g., Fortran module dependencies). This is unlike header 
dependencies which are only needed on the second run and later to rebuild 
correctly.
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https://ninja-build.org/manual.html#ref_headers
https://ninja-build.org/manual.html#ref_headers


How does CMake do this

• A Fortran parser based off of makedepf90
– For obvious reasons not a good idea for  C++
– must use the C++ compiler itself

• Patches made to ninja build tool now 
upstreamed

• The dynamic dependency collator inside 
CMake
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Feb 2019
Paper Describing CMake Fortran Modules
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https://mathstuf.fedorapeople.org/fortran-modules/fortran-modules.html

https://mathstuf.fedorapeople.org/fortran-modules/fortran-modules.html


defining a 
format for 
compilers

p1689
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https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2022/p1689r5.html

https://www.open-std.org/jtc1/sc22/wg21/docs/papers/2022/p1689r5.html


Per target scanning

scan: done by compiler (i.e. cl -scanDependencies) 

collate: cmake -E cmake_ninja_dyndep 
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Where we are today

• Support for p1689r5 in compiler releases
– Visual studio 2022 
– Clang 16 and newer
– GCC 14

• CMake 3.28  support for named modules
• CMake 3.30-4.0 experimental support for 

import std
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CMake (Module able) Generators

• -GNinja
• -G"Visual Studio 17 2022" (aka MSBuild)
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MSVC scan A.cpp 
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 cl -std:c++20 -scanDependencies A.json -c A.cpp

{

    "version": 1,

    "revision": 0,

    "rules": [

        {

            "primary-output": "A.obj",

            "outputs": [

                "A.json",

                "A.ifc"

            ],

            "provides": [

                {

                    "logical-name": "A",

                    "source-path": "c:\\users\\hoffman\\work\\cxxmodules\\cxx-modules-examples\\simple\\a.cpp"

                }

            ],

            "requires": [

                {

                    "logical-name": "B"

                }

            ]

        }

    ]

}



MSVC scan B.cpp 
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 cl -std:c++20 -scanDependencies B.json -c B.cpp

{

    "version": 1,

    "revision": 0,

    "rules": [

        {

            "primary-output": "B.obj",

            "outputs": [

                "B.json",

                "B.ifc"

            ],

            "provides": [

                {

                    "logical-name": "B",

                    "source-path": "c:\\users\\hoffman\\work\\cxxmodules\\cxx-modules-examples\\simple\\b.cpp"

                }

            ],

            "requires": []

        }

    ]

}



FILE_SET
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Header Only Libraries (with FILE_SET)

27

add_library(Eigen INTERFACE)

target_sources(Eigen INTERFACE

  FILE_SET HEADERS

  BASE_DIRS src

  FILES src/eigen.h src/vector.h src/matrix.h

)

install(TARGETS Eigen EXPORT eigenExport

  FILE_SET HEADERS DESTINATION include/Eigen)

install(EXPORT eigenExport NAMESPACE Upstream::

  DESTINATION lib/cmake/Eigen

)

add_executable(exe1 exe1.cpp)

target_link_libraries(exe1 Eigen)



Running Install
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# running this

cmake.exe --install-prefix=$HOME/Work/cxxmodules/file_set/b/inst .

-- Configuring done

-- Generating done

-- Build files have been written to: C:/Users/hoffman/Work/cxxmodules/file_set/b

$ ninja install

[0/1] Install the project...

-- Install configuration: "Debug"

-- Installing: C:/Users/hoffman/Work/cxxmodules/file_set/b/inst/include/Eigen/eigen.h

-- Installing: C:/Users/hoffman/Work/cxxmodules/file_set/b/inst/include/Eigen/vector.h

-- Installing: C:/Users/hoffman/Work/cxxmodules/file_set/b/inst/include/Eigen/matrix.h

-- Installing: C:/Users/hoffman/Work/cxxmodules/file_set/b/inst/lib/cmake/Eigen/eigenExport.cmake
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Compile A.cpp and B.cpp with CMake
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cmake_minimum_required(VERSION 3.23)

project(simple CXX)

set(CMAKE_CXX_STANDARD 20)

add_library(simple)

target_sources(simple

  PRIVATE

  FILE_SET cxx_modules TYPE CXX_MODULES FILES

  A.cpp B.cpp

)



Compile A.cpp and B.cpp configure with CMake
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cmake -GNinja ..

-- The CXX compiler identification is Clang 20.0.0

-- Detecting CXX compiler ABI info

-- Detecting CXX compiler ABI info - done

-- Check for working CXX compiler: /Users/hoffman/Work/llvm/llvm-inst/bin/clang++ - skipped

-- Detecting CXX compile features

-- Detecting CXX compile features - done

-- Configuring done (0.8s)

-- Generating done (0.0s)

-- Build files have been written to: /Users/hoffman/Work/modules/simple/b



Compile A.cpp and B.cpp with CMake Clang/ninja
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$hoffman@caprica b % ninja -v

[1/10] "/Users/hoffman/Work/llvm/llvm-inst/bin/clang-scan-deps" -format=p1689 -- /Users/hoffman/Work/llvm/llvm-inst/bin/clang++   -std=gnu++20 -arch arm64 -isysroot 

/Library/Developer/CommandLineTools/SDKs/MacOSX14.4.sdk -x c++ /Users/hoffman/Work/modules/simple/main.cxx -c -o CMakeFiles/hello.dir/main.cxx.o -resource-dir 

"/Users/hoffman/Work/llvm/llvm-inst/lib/clang/20" -MT CMakeFiles/hello.dir/main.cxx.o.ddi -MD -MF CMakeFiles/hello.dir/main.cxx.o.ddi.d > 

CMakeFiles/hello.dir/main.cxx.o.ddi.tmp && mv CMakeFiles/hello.dir/main.cxx.o.ddi.tmp CMakeFiles/hello.dir/main.cxx.o.ddi

[2/10] "/Users/hoffman/Work/llvm/llvm-inst/bin/clang-scan-deps" -format=p1689 -- /Users/hoffman/Work/llvm/llvm-inst/bin/clang++   -std=gnu++20 -arch arm64 -isysroot 

/Library/Developer/CommandLineTools/SDKs/MacOSX14.4.sdk -x c++ /Users/hoffman/Work/modules/simple/A.cpp -c -o CMakeFiles/foo.dir/A.cpp.o -resource-dir 

"/Users/hoffman/Work/llvm/llvm-inst/lib/clang/20" -MT CMakeFiles/foo.dir/A.cpp.o.ddi -MD -MF CMakeFiles/foo.dir/A.cpp.o.ddi.d > CMakeFiles/foo.dir/A.cpp.o.ddi.tmp && mv 

CMakeFiles/foo.dir/A.cpp.o.ddi.tmp CMakeFiles/foo.dir/A.cpp.o.ddi

[3/10] "/Users/hoffman/Work/llvm/llvm-inst/bin/clang-scan-deps" -format=p1689 -- /Users/hoffman/Work/llvm/llvm-inst/bin/clang++   -std=gnu++20 -arch arm64 -isysroot 

/Library/Developer/CommandLineTools/SDKs/MacOSX14.4.sdk -x c++ /Users/hoffman/Work/modules/simple/B.cpp -c -o CMakeFiles/foo.dir/B.cpp.o -resource-dir 

"/Users/hoffman/Work/llvm/llvm-inst/lib/clang/20" -MT CMakeFiles/foo.dir/B.cpp.o.ddi -MD -MF CMakeFiles/foo.dir/B.cpp.o.ddi.d > CMakeFiles/foo.dir/B.cpp.o.ddi.tmp && mv 

CMakeFiles/foo.dir/B.cpp.o.ddi.tmp CMakeFiles/foo.dir/B.cpp.o.ddi

[4/10] "/Users/hoffman/Work/My Builds/cmake-ninja/bin/cmake" -E cmake_ninja_dyndep --tdi=CMakeFiles/foo.dir/CXXDependInfo.json --lang=CXX --modmapfmt=clang 

--dd=CMakeFiles/foo.dir/CXX.dd @CMakeFiles/foo.dir/CXX.dd.rsp

[5/10] "/Users/hoffman/Work/My Builds/cmake-ninja/bin/cmake" -E cmake_ninja_dyndep --tdi=CMakeFiles/hello.dir/CXXDependInfo.json --lang=CXX --modmapfmt=clang 

--dd=CMakeFiles/hello.dir/CXX.dd @CMakeFiles/hello.dir/CXX.dd.rsp

[6/10] /Users/hoffman/Work/llvm/llvm-inst/bin/clang++   -std=gnu++20 -arch arm64 -isysroot /Library/Developer/CommandLineTools/SDKs/MacOSX14.4.sdk -MD -MT 

CMakeFiles/foo.dir/B.cpp.o -MF CMakeFiles/foo.dir/B.cpp.o.d @CMakeFiles/foo.dir/B.cpp.o.modmap -o CMakeFiles/foo.dir/B.cpp.o -c /Users/hoffman/Work/modules/simple/B.cpp

[7/10] /Users/hoffman/Work/llvm/llvm-inst/bin/clang++   -std=gnu++20 -arch arm64 -isysroot /Library/Developer/CommandLineTools/SDKs/MacOSX14.4.sdk -MD -MT 

CMakeFiles/foo.dir/A.cpp.o -MF CMakeFiles/foo.dir/A.cpp.o.d @CMakeFiles/foo.dir/A.cpp.o.modmap -o CMakeFiles/foo.dir/A.cpp.o -c /Users/hoffman/Work/modules/simple/A.cpp

[8/10] /Users/hoffman/Work/llvm/llvm-inst/bin/clang++   -std=gnu++20 -arch arm64 -isysroot /Library/Developer/CommandLineTools/SDKs/MacOSX14.4.sdk -MD -MT 

CMakeFiles/hello.dir/main.cxx.o -MF CMakeFiles/hello.dir/main.cxx.o.d @CMakeFiles/hello.dir/main.cxx.o.modmap -o CMakeFiles/hello.dir/main.cxx.o -c 

/Users/hoffman/Work/modules/simple/main.cxx

[9/10] : && "/Users/hoffman/Work/My Builds/cmake-ninja/bin/cmake" -E rm -f libfoo.a && /usr/bin/ar qc libfoo.a  CMakeFiles/foo.dir/A.cpp.o CMakeFiles/foo.dir/B.cpp.o && 

/Users/hoffman/Work/llvm/llvm-inst/bin/llvm-ranlib libfoo.a && "/Users/hoffman/Work/My Builds/cmake-ninja/bin/cmake" -E touch libfoo.a && :

[10/10] : && /Users/hoffman/Work/llvm/llvm-inst/bin/clang++ -arch arm64 -isysroot /Library/Developer/CommandLineTools/SDKs/MacOSX14.4.sdk -Wl,-search_paths_first 

-Wl,-headerpad_max_install_names  CMakeFiles/hello.dir/main.cxx.o -o hello  libfoo.a && :
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Only pay for scanning if modules
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Must be on for 
any file that has 
import or export 
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Anatomy of a named module
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module;   // Global module fragment start

// If a module-unit has a global module fragment, then its first declaration must be

// module;. Then, only preprocessing directives can appear in the global module fragment.

// Then, a standard module declaration marks the end of the global module fragment and 

// the start of the module content.

#define TURN_ON_FOO

#include <stdio.h>

export module A;   // declare the module A after here, it's all modules

#include <foo.h>

export void A() { // do A stuff }



Global module fragment 

• NOTE: Any headers included here must be 
PUBLIC because the module will need to be 
used to create a BMI by consumers.
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Know experimental.rst
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Get a new enough compiler

• Most Recent Visual Studio Preview
• Clang origin/main - be ready to build some 

C++
%cmake -DLLVM_ENABLE_PROJECTS=clang 
-DCMAKE_INSTALL_PREFIX=/Users/hoffman/Work/llvm-main-inst 
-DCMAKE_BUILD_TYPE=Release  -DLLVM_ENABLE_RUNTIMES="libcxx;libcxxabi;libc;libunwind"  
-G Ninja ../llvm-project/llvm
%ninja

• Get CMake 4.0.1
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Setup an env

export 
CC=/Users/hoffman/Work/llvm/llvm-inst/bin/clang
export 
CXX=/Users/hoffman/Work/llvm/llvm-inst/bin/clang++
export 
CMAKE_INSTALL_PREFIX=/Users/hoffman/Work/modu
les/install

40



Are We Modules Yet?
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42
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OK, so your telling me there's a chance

17 libraries with module 
support, AWESOME!

Let's build them
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Adventures with CTRE!

https://github.com/hanickadot/compile-time-regular-expressions
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CTRE no install for modules :( 

• Just add a hello executable into the CTRE 
project cmake file itself to test

• Didn't work
• Could not find the module ctre
• CXX_SCAN_FOR_MODULES was the culprit!

46
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Let's get it to install

48
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import std;

import ctre;

std::optional<std::string_view> extract_number(std::string_view s) noexcept {

      if (auto m = ctre::match<"[a-z]+([0-9]+)">(s)) {

        return m.get<1>().to_view();

    } else {

        return std::nullopt;

    }

}

int main()

{

  auto opt = extract_number("hello123");

  if (opt) {

    std::string s(*opt);

    std::cout << s << "\n";

  }

  return 0;



Hello modular CTRE
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cmake_minimum_required(VERSION 3.29)

set(CMAKE_EXPERIMENTAL_CXX_IMPORT_STD "0e5b6991-d74f-4b3d-a41c-cf096e0b2508")

project(import_ctre)

find_package(ctre REQUIRED)

add_executable(ctre_hello ctre_hello.cpp)

target_link_libraries(ctre_hello PRIVATE ctre::ctre)

# Windows build with msvc

Z:\Users\hoffman\Work\modules\realworld\ctre_hello\vsb>.\ctre_hello.exe

123

# mac build with clang

hoffman@caprica b % ./ctre_hello 

123



Clang and CMake have an issue with "import std"

CMake Error in CMakeLists.txt:
  The "CXX_MODULE_STD" property on the target "ctre" requires that the
  "__CMAKE::CXX23" target exist, but it was not provided by the toolchain.
  Reason:
    `libc++.modules.json` resource does not exist
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HACK!!
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FIXED in clang



Note: Same error someone else's fault
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CMake Error in CMakeLists.txt:
  The "CXX_MODULE_STD" property on the target "ctre" requires that the
  "__CMAKE::CXX23" target exist, but it was not provided by the toolchain.
  Reason:
    `libc++.modules.json` resource does not exist

cmake_minimum_required(VERSION 3.29)

project(import_ctre)

set(CMAKE_EXPERIMENTAL_CXX_IMPORT_STD "0e5b6991-d74f-4b3d-a41c-cf096e0b2508")

find_package(ctre REQUIRED)

add_executable(ctre_hello ctre_hello.cpp)

target_link_libraries(ctre_hello PRIVATE ctre::ctre)

cmake_minimum_required(VERSION 3.29)

#set(CMAKE_EXPERIMENTAL_CXX_IMPORT_STD "0e5b6991-d74f-4b3d-a41c-cf096e0b2508")

project(import_ctre)

find_package(ctre REQUIRED)

add_executable(ctre_hello ctre_hello.cpp)

target_link_libraries(ctre_hello PRIVATE ctre::ctre)



Better error now
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CMake Error in CMakeLists.txt:
  The "CXX_MODULE_STD" property on the target "ctre__ctre@synth_209e30393524"
  requires that the "__CMAKE::CXX23" target exist, but it was not provided by
  the toolchain.  Reason:
    Experimental `import std` support not enabled when detecting toolchain; it must be set before `CXX` is enabled (usually a `project()` 
call)

cmake_minimum_required(VERSION 3.29)

project(import_ctre)

set(CMAKE_EXPERIMENTAL_CXX_IMPORT_STD "0e5b6991-d74f-4b3d-a41c-cf096e0b2508")

find_package(ctre REQUIRED)

add_executable(ctre_hello ctre_hello.cpp)

target_link_libraries(ctre_hello PRIVATE ctre::ctre)

cmake_minimum_required(VERSION 3.29)

#set(CMAKE_EXPERIMENTAL_CXX_IMPORT_STD "0e5b6991-d74f-4b3d-a41c-cf096e0b2508")

project(import_ctre)

find_package(ctre REQUIRED)

add_executable(ctre_hello ctre_hello.cpp)

target_link_libraries(ctre_hello PRIVATE ctre::ctre)



Wrong Hash Same Error
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CMake Error in CMakeLists.txt:
  The "CXX_MODULE_STD" property on the target "ctre__ctre@synth_209e30393524"
  requires that the "__CMAKE::CXX23" target exist, but it was not provided by
  the toolchain.  Reason:
    Experimental `import std` support not enabled when detecting toolchain; it must be set before `CXX` is enabled (usually a `project()` 
call)

cmake_minimum_required(VERSION 3.29)

set(CMAKE_EXPERIMENTAL_CXX_IMPORT_STD "junk")

project(import_ctre)

find_package(ctre REQUIRED)

add_executable(ctre_hello ctre_hello.cpp)

target_link_libraries(ctre_hello PRIVATE ctre::ctre)

Always remove the build tree after error



This means you got it right
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-- Detecting CXX compile features
CMake Warning (dev) at 
/opt/homebrew/share/cmake/Modules/Compiler/CMakeCommonCompilerMacros.cmake:2
48 (cmake_language):
  CMake's support for `import std;` in C++23 and newer is experimental.  It
  is meant only for experimentation and feedback to CMake developers.
Call Stack (most recent call first):
  /opt/homebrew/share/cmake/Modules/CMakeDetermineCompilerSupport.cmake:113 
(cmake_create_cxx_import_std)
  /opt/homebrew/share/cmake/Modules/CMakeTestCXXCompiler.cmake:83 
(CMAKE_DETERMINE_COMPILER_SUPPORT)
  CMakeLists.txt:15 (project)
This warning is for project developers.  Use -Wno-dev to suppress it.
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5 more projects 
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Other things I learned

• CMake code is often formatted with tabs and 
goofy spacing, just why?

• Be very careful with versions of things
– a wrong version of cmake, ninja, compiler can 

result in a vomiting of not so useful errors at 
build time!
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Don't Despair Code!

• import std  will pave the way!
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CMake import std

https://www.kitware.com/import-std-in-cmake-3-30/
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A New Experiment!

https://www.kitware.com/import-std-in-cmake-3-30/


import std;
• A named module that 

is built around existing 
header files.  

• Let's take a look under 
the hood. 
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CMake import std support (4.0.1)
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"import std" model

• Named module for an existing library little 
change to existing code

• Just need to create a module file like 
std.cppm, but what goes in that file?
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Clang - std.cppm
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Clang - std.cppm
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Clang - std.cppm
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MSVC  - std.ixx
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MSVC - std.ixx
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#include regular headers?? 
 What is going on here?



MSVC - <vector>
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MSVC- <vector> expanded
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CMake import std
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CMake import std
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CMake import std
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CMake import std
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Some Module Options

• Modules and headers
– manual "using" - glm
– generated "using" - clang
– #define MODULE_EXPORT - MSVC, boost, ctre

• Pure Modules
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using approach glm
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module;

// #define GLM_GTC_INLINE_NAMESPACE to inline glm::gtc into glm

// #define GLM_EXT_INLINE_NAMESPACE to inline glm::ext into glm

// #define GLM_GTX_INLINE_NAMESPACE to inline glm::gtx into glm

#include <glm/glm.hpp>

#include <glm/ext.hpp>

export module glm;

export namespace glm {

// Base types

using glm::qualifier;

using glm::precision;



export approach boost pfr
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module;

#include <version>

…
#ifdef BOOST_PFR_USE_STD_MODULE

import std;

#else

#include <array>

…
#define BOOST_PFR_INTERFACE_UNIT

export module boost.pfr;

#include <boost/pfr.hpp>    // can't include other headers



export approach boost pfr cont
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#ifdef BOOST_PFR_INTERFACE_UNIT

#   define BOOST_PFR_BEGIN_MODULE_EXPORT export {

#   define BOOST_PFR_END_MODULE_EXPORT }

#else

#   define BOOST_PFR_BEGIN_MODULE_EXPORT

#   define BOOST_PFR_END_MODULE_EXPORT

#endif

namespace boost { namespace pfr {

BOOST_PFR_BEGIN_MODULE_EXPORT

template <std::size_t I, class T>

constexpr decltype(auto) get(const T& val) noexcept {

    return detail::sequence_tuple::get<I>( detail::tie_as_tuple(val) );

}

…
BOOST_PFR_END_MODULE_EXPORT



beman/exemplar
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// file identity.cppm

module;   // start module

#define BUILD_MODULE   // let identity.hpp know we want to use it as a module

export module exemplar;  // start the module exemplar

#include "identity.hpp"  // include the header



beman/exemplar
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#ifdef BUILD_MODULE

import std;

#define EXPORT export

#else

#define EXPORT

#include <utility> // std::forward

#endif

namespace beman::exemplar {

EXPORT struct __is_transparent; // not defined

// A function object that returns its argument unchanged.

EXPORT struct identity {

    // Returns `t`.

    template <class T>

    constexpr T&& operator()(T&& t) const noexcept {

        return std::forward<T>(t);

    }

    using is_transparent = __is_transparent;

};

} // namespace beman::exemplar



beman/exemplar
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cmake_minimum_required(VERSION 3.40 )

set(CMAKE_EXPERIMENTAL_CXX_IMPORT_STD a9e1cf81-9932-4810-974b-6eccaf14e457)

project(

    beman.exemplar # CMake Project Name, which is also the name of the top-level

    # targets (e.g., library, executable, etc.).

    DESCRIPTION "A Beman library exemplar"

    LANGUAGES CXX

    VERSION 2.1.1

)

set(CMAKE_CXX_MODULE_STD 1)



beman/exemplar

83

target_sources(

    beman.exemplar

    PUBLIC

        FILE_SET cxx_modules TYPE CXX_MODULES FILES

        BASE_DIRS ${CMAKE_CURRENT_SOURCE_DIR}/../../../include

        FILES          

${CMAKE_CURRENT_SOURCE_DIR}/../../../include/beman/exemplar/identity.cppm

)

install(

    TARGETS beman.exemplar COMPONENT beman.exemplar

    EXPORT beman.exemplar 

    DESTINATION

    ${CMAKE_INSTALL_LIBDIR}$<$<CONFIG:Debug>:/debug>

    RUNTIME DESTINATION ${CMAKE_INSTALL_BINDIR}$<$<CONFIG:Debug>:/debug>

    FILE_SET HEADERS DESTINATION ${CMAKE_INSTALL_INCLUDEDIR}

    FILE_SET cxx_modules DESTINATION ${CMAKE_INSTALL_INCLUDEDIR}

)



https://github.com/ChuanqiXu9/clang-modules-converter
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links for resources

• https://gitlab.kitware.com/cmake/cmake/-/tree/master/Tests/RunC
Make/CXXModules/examples

• https://www.kitware.com/import-std-in-cmake-3-30/
• https://www.kitware.com/import-cmake-the-experiment-is-over/
• https://github.com/ChuanqiXu9/clang-modules-converter
• https://crascit.com/2024/04/04/cxx-modules-cmake-shared-libraries/
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All I am saying is give modules a chance

• Try "import std" 
• Create a named module for your project with 

install rules
• Be prepared to build compilers, cmake, and 

other tools and install previews. 
• Be prepared for other errors from the 

bleeding edge compilers you will be using 
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Thank You
• bill.hoffman@kitware.com
• Read “how to write a CMake buildsystem” 

– https://cmake.org/cmake/help/latest/manual/cmake-buildsystem.7.html/Explore the 
CMake documentation

• Explore the CMake documentation
– https://www.cmake.org/cmake/help/latest/
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