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cmake_minimum_required(VERSION 3.5 FATAL _ERROR)
project(recipe-01 LANGUAGES CXX)
add_executable(hello-world hello-world.cpp)

FEAT A AT AN A EALIA),  FFRAE A AT & — NSRRI A

$ mkdir -p build
$ cd build

$ cmake ..

NT Kopar AT AN, FA TR A i B OV ARMAR: (BRI A SCR)

$ ./hello-world
Hello World!
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0.1 FREUACHS

A YRR AT PAZEGitHub 38 3, PIHER hitps://github.com/dev-cafe/cmake-
cookbook o FFRARGEFEMITVR AT R B4 ROBURIF BT 75 B 25 72 R AR RAR
W AR B A, AT ARMR AT 7 20 AT BR & A0S . YRR 4 30 nT LR
https://opensource.org/licenses/MIT & F|,
97 MAAIERY, 75 20 Gits R U AY .
o FEFIGNU/Linux KAT RS AT LLIE IS B8 B8 2226 Git. ] LU Gitsi H ¥
vk hitps://gitscm.com T & —#EHI AT, AT %%,
e MacOS I, A LAM#H A il siMacPorts 224 Git.
e Windows_I=, 1] BLMgitTi H Mk ( https://git-scm.com ) #kgit ] $4T 22 2% 3
.

AJ Ll github 52 1 7% 7 v 15 X L8R, HEA hitps://desktop.github.com .
F—Fhik M https://github.com/dev-cafe/cmake-cookbook K #zip 4.

ZAEGitE, W LR e B B AT AL, W R

$ git clone https://github.com/dev-cafe/cmake-cookbook.git

KRB 4408 cmake-cookbook [ISCAER . AFNAE SIS E XS, +5
HH T R G - AR R GO AH T o

fEGNU/Linux. MacOSHIWindows_ I, {# H &t iR AT IR . A TSTE
Z Ja AR R E .

R BREVA OFFIE T 55 A Frbd TER O B B IR A . S T 5 ek et
BE, AT Bh AR PRI A

$ git clone --single-branch -b v1.0 https://github.com/dev-cafe/cmak

e-cookbook.git


https://github.com/dev-cafe/cmake-cookbook
https://opensource.org/licenses/MIT
https://gitscm.com
https://git-scm.com
https://desktop.github.com
https://github.com/dev-cafe/cmake-cookbook
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0.2 Dockerii1s

fEDocker P AT AL FE A, JCREAE TR T (OB IUAR D& et 1) AT
Dockerfif% /&3 T-Ubuntu 18.04 18314 HI1E, #&n] LUZIRE 5 X
Fihttps://docs.docker.com 7R FI#AE R4 %2 Docker.

Dockerz 347 J5, 0] DL R #EIFBITHRAINEAS, SR)E 0] DL A 7= 513k 4 70
5%

$ docker run -it devcafe/cmake-cookbook ubuntu-18.04

$ git clone https://github.com/dev-cafe/cmake-

cookbook.git

$ cd cmake-cookbook

$ pipenv install --three

$ pipenv run python testing/collect tests.py 'chapter-*/recipe-*'


https://docs.docker.com

0.3 22 %0 B ) A F

S 1EDocker i AR, I — P52 ELARAE BHIRAE R0 AR,
b, FATHEEE 7 — A TLAM, WTRMEARBISEa . B 3 BN A AT

CMake
G 25
H i T A
Python

b~

BAVE VRIS, Q] 222 T 5 A 2 B R 0

0.3.1 3k CMake

A5 ZAE I FICMake i K 7 22093.5. HADETRGI, 7 1 3502 5 51N HHT
hhe. B RBIEAT IR, 48 HR AR R AT, DL (fICMake [ i fi
AR . (s 2 h:

NOTE: XNl KIARAL W] LLZE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-03/recipe10 k3|, HAPGFE—ANCrEl. 1ZaRF
7£ CMake 3.5/ (858 imihieAS ) 2 21, 7 B2 & #EGNU/Linux. macOSH!
Windows t3t47 7 I

H L (W RAE R L) m IR E T RARMA I CMake . {H2&, FRATEA MR
XA FATNNCMake 3.5 K2 H AR RAT BN BATE, 10 H 2%
CMake A4 MEFE

CMaker] LLLAZ Ff 7 02 dé . N EIHRIH Kitware4E 4 (1) —#E 6 & ATHR, 7T LA
TERTE -6 L1817, F#EIUHALT hitps://cmake.org/download/ .

KZ HGNU/Linux R AT FRE/E AL BE 2R R4 4L T CMake. #ATM, 76— RATIR
H, BRARTFTRELLECIH, DR R 3 dKitware 2 At () 3k SCrE 4R R k. RIE
i 2K MCMake T LI A H N 8 Jf 22 E $HOME /Deps/CMake (FR¥E 4 1) i 17 1
L AE) N JCMake 3.5.2:


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-03/recipe10
https://cmake.org/download/

$ cmake_version="3.5.2"

$ target_path=$HOME/Deps/cmake/${cmake_version}

$ cmake_url="https://cmake.org/files/v${cmake_version%.*}/cmake-${cm
ake_version}-Linux-x86_64.tar.gz"

$ mkdir -p "${target_path}"

$ curl -Ls "${cmake_url}" | tar -xz -C "${target_path}" --strip-comp
onents=1

$ export PATH=$HOME/Deps/cmake/${cmake_version}/bin${PATH:+:$PATH}

$ cmake --version

macOS 3 I B i A ) CMake :

$ brew upgrade cmake

Windows -, T LL{#i FHVisual Studio 2017, ‘& $2/it 7 CMake 3z ##. Visual
Studio 2017 ) % B0 R AER13 5, Wik e fIAs X gmik, w51, 1EH
Visual Studio 2017 CMakelii H .

83, AL hitps://www.msys2.org FEIMSYS2:2 327, F& B H A 45 i
PRSI, ARG RS pacman %3 CMake. NI HIfAS IE/E 1) 64
BLRRAR -

$ pacman -S mingw64/mingw-w64-x86_64-cmake

xtF 320 kA, EMH LU MRS O 7 R B L, FATLLE R =52 BI040 A ):

$ pacman -S mingw64/mingw-w64-i686-cmake

MSYS2H] 5 — M 2 fEWindows 324t T —A &,  HEBUZ Unix#(E 248 -
1) &, PRAEAT F R R

0.3.2 ZwiFds


https://www.msys2.org

RA4 T FEC++. CRIFortran i i35 . Sk IS mofA T B s, AR
95 2 K 4 HOR S R IOV 2 . CMake A9k 1 AT R A8 27 2
LHTRES, RO T IHIFILR. N T ARG ARESEE T &, HER TR ST T
WRAERGE, TAER T FFUL 5

e GNU/Linux I, GNU%iP¥#8%4 (GCC)e BReMit. B b, &EH T
PP KATHG. B4, fEUbuntu b, AT LLZ23E LU 4 k4

$ sudo apt-get install g++ gcc gfortran

o ZELLVMZjEirh, Clangth & C++H1CH ¥ 25 1) — MR IR ¢ -

$ sudo apt-get install clang clang++ gfortran

e macOS I, XCodelffr HILLVMZn ¥ 28 i&E H T C++F1C. FATEMacOSHix
g T GCCHIFortranm %25 . GCCYwm 1Pk 25 W 20 f A0 TH 25 P 22 35

$ brew install gcc

o Windows I, #] I HVisual StudiolliXC++FIC~ . mE, =] LMEH
MSYS2:% 262 7, MSYS2¥4 55 H (4 T-64 0L AR A )i FH DL B> iy & 22 2
N T HEE, WFEEC++. CHlIFortrangm Pk 25 :

$ pacman -S mingw64/mingw-w64-x86_64-toolchain

0.3.3 Haft M E T H

E AR T2 A7 B A I H 42 (AR A R B 12 ) 2t i, e 2% 2 2 AN
-, IR EBGRT184E R 58

e GNU/Linux -, GNU Make(1R 7] g )7E 2 3¢ g i 25 I H 3l 22356

e macOS I, XCode¥#2H#LGNU Make.

e Windows |-, Visual Studiof&flt " 5e 8 LAl %t . MSYS2¥85EH, GNU
Make/f: Imingw64/mingw-w64-x86_64 T HBE 60 (1) —#8 4y, #HiT 203,



N TR BRI BAETE, AV A BB A 32X L8 R GAR AT R . 3K
ORI AR E . M@, SRR g Eas 1Y [ A 1

Ninja& — A5 B b i T 2, 3& AT GNU/Linux. macOSFIWindows.
Ninjay: B %, FralZMEEK . ANGNU/Linux. macOSFIWindows %% 4T £
(1) B SO AT DAEGitHub ZE 4 3], k2 https://github.com/ninja-

build/ninja/releases -

FortranJii H i FHCMake #INinja®5 24 & . {3 FHCMake 3.7. 28 5 i iR A< /& i 2
1), Kitwareitf 4i47Ninja, AR LAFE
https://github.com/Kitware/ninja/releases £,

FEGNU/Linux I, AT LUMEH LT — #5145 2 % 2%Ninja:

$ mkdir -p ninja

$ ninja_url="https://github.com/Kitware/ninja/releases/download/v1.8
.2.g3bbbe.kitware.dyndep-1.jobserver-1/ninja-1.8.2.g3bbbe.kitware.dy
ndep-1.jobserver-1_x86_64-linux-gnu.tar.gz"

$ curl -Ls ${ninja_url} | tar -xz -C ninja --strip-components=1

$ export PATH=$HOME/Deps/ninja${PATH:+:$PATH}

Windows L, {MSYS23 45 (1 5t /& 640 iRAS )T LA i -

$ pacman -S mingw64/mingw-w64-x86_ 64-ninja

NOTE: FATE I ) 521X s SCFE hittp://www.aosabook.org/en/posa/ninja.html , B
[l 72 XF Ninjadw Be2s 19 7 SA R BeTH e 3%, 3647 8 R PR it

0.3.4 Python

AP FEEKXTCMake, (HRE2HAFR—LT77%, FEMHPython. Kk, H75ZEXT
PythoniE4T 2285 R8s, SLCPERIE . Python 2.7 194 i A 3145 3 T 20204E,
IRl L FRAT TR A FH Python 3.5.

7fEUbuntu 14.04 LTS L (1X & Travis CHEH 3SR, ATEHIZ 1), Python
3.5 Lt


https://github.com/ninja-build/ninja/releases
https://github.com/Kitware/ninja/releases
http://www.aosabook.org/en/posa/ninja.html

sudo apt-get install python3.5-dev

Windows ] {# FIMSYS231 55, Python 223 5711 K (% /& 6447 R A):

$ pacman -S mingw64/mingw-w64-x86_64-python3
$ pacman -S mingw64/mingw-w64-x86_64-python3-pip
$ python3 -m pip install pipenv

N T isfr CaS e AP, 722K E iIPythontiibk . m DL (0 #
TERGUE N LX), WA DIERR BRI et . BCRAE —Rs
%

o AILAFEASZIN R BIEOL T, 1 22 ik TiE Bl e
o FDAER A E B URR 15 DL T 222800

o 1] DA PR AR AL R A T ARS8 10 v 5 4 RIS o

o TSI, AT LLTE I 4 ) A A AR

Nk, FATHESS T — pipfile . 454 pipfile.lock , AJLM#EH Pipenv (
http://pipenv.readthedocs ). GIE—MHOLIREE, A, ERRplE
BIE LIRSS, PITEFEMTUE B 7 T a4

$ pip install --user pip pipenv --upgrade
$ pipenv install --python python3.5

$AT pipenv shell fp&<ift A—Mar AT, H B &5 € RA T Pythonfl
AT AT exit FHBH MRTHEE. 48R, A LUER pipenv run 7ERESS
(PR b BT A 2

g, LU EF ) requirements.txt XAfFL5 virtualenv (
http://docs.pythonguide.org/en/latest/dev/virtualenvs/ )fl pip Z5-&1EH, LLAF]
FHIE] R A5CR <

$ virtualenv --python=python3.5 venv
$ source venv/bin/activate

$ pip install -r requirements.txt


http://pipenv.readthedocs
http://docs.pythonguide.org/en/latest/dev/virtualenvs/

A LME A deactivate a2 iR H R .

FPE R conda MEG, IRATEIN LA Miniconda o MATEHT

[¥] Miniconda “%Z%F|GNU/Linuxf] $HOME/Deps/conda H (M
https://repo.continuum.io/miniconda/miniconda3-latestlinux-x86_64.sh T #)8k
macOS(M\ https://repo.continuum.io/miniconda/miniconda3-latestmacosx-
x86 64.sh T#):

$ curl -Ls https://repo.continuum.io/miniconda/Miniconda3-latest-Lin
ux-x86_64.sh > miniconda.sh
$ bash miniconda.sh -b -p "$HOME"/Deps/conda &> /dev/null
$ touch "$HOME"/Deps/conda/conda-meta/pinned
export PATH=$HOME/Deps/conda/bin${PATH:+:$PATH}
conda config --set show_channel_urls True

$
$
$ conda config --set changepsl no
$ conda update --all

$

conda clean -tipy

Windows I, A BLA hitps://repo.continuum.io/miniconda/Miniconda3-latest-
Windows-x86_64.exe T #f# T Miniconda o ZHAFEL AT LAE
M Powershell Z7&%, U1[:

$basedir = $pwd.Path + "\"

$filepath = $basedir + "Miniconda3-latest-Windows-x86 64.exe"
$Anaconda_loc = "C:\Deps\conda"

$args = "/InstallationType=JustMe /AddToPath=0 /RegisterPython=0 /S
/D=$Anaconda_loc"

Start-Process -FilePath $filepath -ArgumentList $args -Wait -Passthr
u

$conda_path = $Anaconda_loc + "\Scripts\conda.exe"

$args = "config --set show_channel _urls True"

Start-Process -FilePath "$conda_path" -ArgumentList $args -Wait -Pas
sthru

$args = "config --set changepsl no"

Start-Process -FilePath "$conda_path" -ArgumentList $args -Wait -Pas

sthru


https://repo.continuum.io/miniconda/miniconda3-latestlinux-x86_64.sh
https://repo.continuum.io/miniconda/miniconda3-latestmacosx-x86_64.sh
https://repo.continuum.io/miniconda/Miniconda3-latest-Windows-x86_64.exe

$args = "update --all"

Start-Process -FilePath "$conda_path" -ArgumentList $args -Wait -Pas
sthru

$args = "clean -tipy"

Start-Process -FilePath "$conda_path" -ArgumentList $args -Wait -Pas

sthru

‘%% | Conda J&, Pythonf&iben] A3z dn k72 23

$ conda create -n cmake-cookbook python=3.5
$ conda activate cmake-cookbook

$ conda install --file requirements.txt

AT conda deactivate FfiBH! conda HIFf1E.

0.3.5 1K 44

17 B8R P R BN OB, XS R A IX A 4

0.3.5.1 BLASHILAPACK

K& HLinux AT 1A HBLASHILAPACKIRL (L. k1, 7EUbuntu 14.04 LTS
. SR T A4

$ sudo apt-get install libatlas-dev liblapack-dev liblapacke-dev

macOS ., XCodelf} 7 i 2= il LA 2 FA TH 75 22

Windows i FHMSYS234 45, R LA AR U5 7 22 X 8 28 (B2 64 A ) -

$ pacman -S mingw64/mingw-w64-x86_64-openblas



g, " RLAGItHub ( https:/github.com/referlapack/lapack )~ ZBLASHI
LAPACKINZ S8, F MNIEARIS1EE . m AN N SRt i8y, %«
H 4, FF 45 BLASFILAPACKAHH S IAPI,

0.3.5.2 7§ B %1452 IT1(MPI)

MPIG Y2 AR 2B, X B, 22202t ikl se il 2% 1. 7
Ubuntu 14.04 LTS I, kAT openMPI . AIfH R DL T fir 423

$ sudo apt-get install openmpi-bin libopenmpi-dev

FmacOS_ ., Homebrew XA | MPICH :

$ brew install mpich

BT LM hitps://www.open-mpi.org/software/ F3RBURACAY, 2%i1%F openMPI .
X FWindows, Microsoft MPIT] LT hitps://msdn.microsoft.com/en-
us/library/bb524831(v=vs.85).aspx £ %% .

0.3.5.3 Z AR AR %

— LR TR B M ACEUER EE, WA 3. 3B . W AR AR AN
it Eigen , AILMEFHTELRITRIF (hitp://eigen.tuxfamily.org V&3 e . #Hltn, {E
GNU/LinuxfimacOS |, ALK Eigen 22353 $HOME/Deps/Eigen H 3k:

$ eigen_version="3.3.4"

$ mkdir -p eigen

$ curl -Ls http://bitbucket.org/eigen/eigen/get/${eigen_version}.tar
.gz | tar -xz -C eigen --strip-components=1

$ cd eigen

$ cmake -H. -Bbuild eigen -

DCMAKE_INSTALL PREFIX="$HOME/Deps/eigen" &> /dev/null

$ cmake --build build eigen -- install &> /dev/null


https://github.com/referlapack/lapack
https://www.open-mpi.org/software/
https://msdn.microsoft.com/en-us/library/bb524831(v=vs.85).aspx
http://eigen.tuxfamily.org

0.3.5.4 Boost/#

Boost FEIEH] T &FhialE 2%, KZHLinux R ATIREE I EATM AL P s gt
ZREN S, ltn, fEUbuntu 14.04 LTS |, Boost XfFZR%iE. Boost
Python R Boost M2 A] Lt UL iy & 23

$ sudo apt-get install libboost-filesystem-dev libboost-python-dev 1

ibboost-test-dev

XFFmacOS, MacPorts FlH FillFE/ 7 # NI FAT] Boost H&AL 1223840, A
fEmacOS_L i % B %2 %% Boost U1 :

$ brew cask uninstall --force oclint
$ brew uninstall --force --ignore-dependencies boost
$ brew install boost

$ brew install boost-python3

Windows [t — ikl & AT AT LA Boost ML hittp://www.boost.org F#. B
F, AL https://www.boost.org N EIRLIE, HfH O 9wF Boost .

0.3.5.5 &% X 1 4%
7E£2kDebian/Ubuntu 245 I, 7] LMER PL R a7 2 223558 X gm k4%«

p4

$ sudo apt-get install gcc-mingw-w64 g++-mingw-w64 gfortran-mingw-wé
4

f£macOS I, i Brew , AJLLZEELI A2 X 9wiFeas:

$ brew install mingw-w64

HAR AL A PR AL N . A T BB IR 10 0 — M7k, 2ERHMAE X
I ( https://mxe.cc ), FHMIFACKS X HE T2 .


http://www.boost.org
https://www.boost.org
https://mxe.cc

0.3.5.6 ZeroMQ, pkg-config, UUIDF1Doxygen

Ubuntu 14.04 LTS |, iXUEA A D230,

$ sudo apt-get install pkg-config libzmg3-dev doxygen graphviz-dev u

uid-dev

macOS I, WATEVFEH Brew %%k

$ brew install ossp-uuid pkg-config zeromq doxygen

pkg-config FEF M vuID EREZRUNXxRGAE Pl H. Windows i HHMSYS2
INER, AT DA an R 77 22 25 3K S A0S I (e 1 A2 6447 FR AR -

$ pacman -S mingw64/mingw-w64-x86_64-zeromq

$ pacman -S mingw64/mingw-w64-x86_ 64-pkg-config
$ pacman -S mingw64/mingw-w64-x86_64-doxygen

$ pacman -S mingw64/mingw-w64-x86_64-graphviz

0.3.5.7 Condaf) 4 23 Fll s &

FAEH conda FTHEBIRHIFITE, 72 Miniconda F1 conda H%:AFNERE T
o Miniconda WIZEWHHZTEALAH . EAEGNU/LinuxfimacOS I %
Conda MJEFIE T H, 1HizfT7A T s

M moe

$ conda install --yes --quiet conda-build anaconda-client jinja2 set
uptools
$ conda clean -tipsy

$ conda info -a

IX UL T H A 0] PL 22 2 E Windows L

$conda_path = "C:\Deps\conda\Scripts\conda.exe"
$args = "install --yes --quiet conda-build anaconda-client jinja2 se

tuptools™



Start-Process -FilePath "$conda_path" -ArgumentList $args -Wait -Pas
sthru

$args = "clean -tipsy"

Start-Process -FilePath "$conda_path" -ArgumentList $args -Wait -Pas
sthru

$args = "info -a"

Start-Process -FilePath "$conda_path" -ArgumentList $args -Wait -Pas
sthru



0.4 55

ABIE T SIRFEE K (CI) LB AT Ll

e Travis( https://travis-ci.org YA T GNU/Linuxf1macOS
o Appveyor( https://www.appveyor.com )H TWindows
e CircleCl ( https://circleci.com )T B0 BIGNU/Linuxill 350 i b g 13 2%

CIAR 55 I HC & SCAF v PAAE -9 22 FR 3R 21 ( hitps://github.com/dev-cafe/cmake-
cookbook/ ):

e TravisfBCE /A travis.yml

» AppveyorffiL & XA . appveyor.yml

e CircleCIFIHCE XA .circleci/config.yml

e TravistlAppveyorf) HAh 234, TJLIfE testing/dependencies Cff3k
ERE S

NOTE:GNU/Linux%%: &, Travis{#i [/l CMake 3.5.2F1CMake 3.12. 1%} Sz f533 47
M. macOS%ES tHCMake 3.12. 13470 Appveyorffi H CMake 3.11.3i
TR . Circlefdi H CMake 3.12. 13347

ML 2 —HPythonIA, BLE7E testing I, Ji
A collect_tests.py KF@ATIRFHR T EATHPRE . B A] LRI, 1
AL PHEEMNR;  collect_tests.py %52 IENIFRIAXAE A SATHIN, HilUn:

$ pipenv run python testing/collect_tests.py 'chapter-0[1,7]/recipe-
e[1,2,5]"

D W B B RIT S MUR O, 2RISR,


https://travis-ci.org
https://www.appveyor.com
https://circleci.com
https://github.com/dev-cafe/cmake-cookbook/

$ pipenv run python testing/collect tests.py 'chapter-01/recipe-05'

/home/bast/tmp/cmake-cookbook/chapter-01/recipe-05/cxx-example
CMake Warning:
Manually-specified variables were not used by the project:

CMAKE_C COMPILER
CMAKE_Fortran_COMPILER

configuring ...
building configuration Debug ...

FORAA RN, WA B A B VERBOSE_OUTPUT=ON :

$ env VERBOSE_OUTPUT=ON pipenv run python testing/collect_tests.py '

chapter-*/recipe-*"'



0.5 bl Il ¢ th BAeist 522 il

KB B R in) B R B https://github.com/dev-cafe/cmake-cookbook/issues.

BOIEAS FE AT DR, FATE VO IR ABE https://github.com/dev-cafe/cmake-
cookbook #4TFork, 3f{#fPull Requesti&zZ ik, ] LLS XA T H
https://help.github.com/articles/creating-a-pull-request-from-a-fork/ .

XFAEE B G, FRATEINAE R IEPUll Request 2 i, B /G1E
https://github.com/devcafe/cmake-cookbook/issues _E B —AN i) FEHEAT iR,
FHF 10 BT BB ) ) R


https://github.com/dev-cafe/cmake-cookbook/issues。
https://github.com/dev-cafe/cmake-cookbook
https://help.github.com/articles/creating-a-pull-request-from-a-fork/
https://github.com/devcafe/cmake-cookbook/issues

FAE AT PRAT SO 3 )%

ARE N EENEA

o K LSRR SO G BN AT AT SO
o UIHA: s

o MEERERFSE 53

o PR IE A2 il 4

o [F 7 R R R

o TREFA

o UIHty

o BE Y IE AT LI

o NiE S BUEIRE

o {f A EHIREAT I

Az BE TR S T A AL P T IS AAESS . GwiE T AT MR i

RGP NPT E S5 2% . CMake 2 — M RS A s, HFalE& T oh
P E MG ER . BRAES AU, SNFTA R E ML TR RS, EATA LAE
GNU/Linux. macOSAIWindowsH] &% FiziT.

AR E FEENCHIH %1t HEHC+HRBIEAT TR, {HCMakethn] LA
AT HAE ST E, GFECHFortran. i1~ EENEE, HdM
F 7 —LC++, CHFortraniZ 5/nfl. EATLURIEH 247, EFETH. ALk
AR TE T, DASE AR I B e 1 I 7 I Pk



1.4 R AN RSO 2 B O T AT SO

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-01/recipe-01 H13k %, 5 C++. CHlFortran~fl.
ZRBIHE CMake 3.51 (B E mihiiAs) h 2 &), 3 B C &£ GNU/Linux.
macOSHIWindows L #4731 M3

AR, BATEE R WAHE T CMake it B A — AN AT H » %550 H i
BRSO R, T AT AT SO . BATEHC++THEIXANTE, 87E
GitHub7= 1 & A a] LR B CHIFortran ) 51

Ay Al
& TAE
A7 K LA VAR Gt 125 D9 BN W PRAT ST
#include <cstdlib>
#include <iostream>
#include <string>
say_hello() { return i ("Hello, CMake world!");
int main() {

<< say_hello() <« o 5
return EXIT_SUCCESS;

HAR S i

B TVR SO 2 Ah, FRATIE TR B W CMake 2 (1101 H it B ik . Z4#HiR 1 H CMake e
L SERERSCRY T LLZE https://cmake.org/cmake/help/latest/ $8.5]. FRATTHE
CMakefg & N —"N4% N CMakeLists.txt [I3CPFH,


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-01/recipe-01
https://cmake.org/cmake/help/latest/

NOTE: < fFHI B FRIX 43 KNG, W Ziidn 44N CMakelists.txt , CMake A GEs i
MTo

HARDHRAT

1. HGESATIF SO, RS Far 4409 CMakeLists. txt o

2. A7, WECMakefir i M HAREAS . 4R I CMake AKX T1ZHAS ,
W 2 %t B A R -

cmake_minimum_required (VERSION FATAL_ERROR)

3. 4T, FTIHKLIR( recipe-01 HISCIFIgRFEIE 5 (CXXLE
C++):

project(recipe-91 LANGUAGES CXX)

4. ¥8/~CMakef)& —A#Hr Hbr: AJHAT XM hello-world o IXASAIHAT A
ST Y AN EE IR U hello-world.cpp AR . CMaketsd Jdm ks i
FHERAKE, FFE e RN T A

add executable(hello-world hello-world.cpp)

5. KZCME SISO hello-world.cpp MRTEAIRIN HErf . i04E, & H AR A
4N CMakelists.txt o

6. BIFE, PLLUEN G build H3E, 7F build HE T RECEDH:

$ mkdir -p build
$ cd build

$ cmake ..

-- The CXX compiler identification is GNU 8.1.0
-- Check for working CXX compiler: /usr/bin/c++
-- Check for working CXX compiler: /usr/bin/c++ -- works

-- Detecting CXX compiler ABI info



-- Detecting CXX compiler ABI info - done

-- Detecting CXX compile features

-- Detecting CXX compile features - done

-- Configuring done

-- Generating done

-- Build files have been written to: /home/user/cmake-cookbook/c
hapter-01/recipe-01/cxx-example/build

7. WER—VIR], HHKMEE A build Hx AR, AL AT LAgw 3 m]

PAT A
$ cmake --build .

Scanning dependencies of target hello-world

[ 50%] Building CXX object CMakeFiles/hello-world.dir/hello-worl
d.cpp.o

[100%] Linking CXX executable hello-world

[100%] Built target hello-world

TAE R

s, FRAEH T —/NETERE) cMakeLists.txt SRAYE“Hello world” v 44T 3L
(G

cmake _minimum_required(VERSION FATAL_ERROR)
project(recipe- LANGUAGES CXX)
add executable(hello-world hello-world.cpp)

NOTE:CMakeit: 5 A X KNG, HESHX KNS,

Hﬂ LANGUAGES leH_‘E,IﬁY;E pr‘oject ﬁét’jﬁﬁi&ﬁg‘%lﬁﬁﬁgig—go



R E I H FA s A, AT AUE S 4y 24T 5 (CLI)iz1T7CMake. CMake
CLHRME T VFZ2 AT, cmake -help 4 ih LS <A1 A ml F & 100 i) 56 B 55 B
SR, WATKAEF XX ke It T B 20 T fE. IEWEE M cmake -help HI%i
R BREINEE, BT Z Buk i bR & V7 i CMake 1, &E FA(E
B 1l T i A A B A

$ mkdir -p build
$ cd build

$ cmake ..

XHE, FAICE T —ANHFE build (ERAEISFAE), N build HZE, I+
IR cMakeLists.txt BN E (AHH AT H&A) K HCMake., 7] LLfi
FH LR i 2 A7 RSB AH [R] A 25 3 -

$ cmake -H. -Bbuild

Zan e ten), fH T -1 Ml -B NCLEET. -H F/xMETHFHHEZR
R CMakeLists.txt X f4. -Bbuild T FCMakefEt—"1%N build [ HZH 4
BT 1S

NOTE: cmake -H. -Bbuild )& T CMakebrifEfs 77 =
https.://cmake.org/pipermail/cmake-developers/2018-January/030520.html . A
i, FAVEAEAR PG TR O M@ H s, AT, Rk
CMaketg[r] cMakeLists.txt HINLERACEIH ).

1217 cmake IRl —RIVRESHE, BREERER:
$ cmake ..

-- The CXX compiler identification is GNU 8.1.0

-- Check for working CXX compiler: /usr/bin/c++

-- Check for working CXX compiler: /usr/bin/c++ -- works
-- Detecting CXX compiler ABI info

-- Detecting CXX compiler ABI info - done

-- Detecting CXX compile features

-- Detecting CXX compile features - done


https://cmake.org/pipermail/cmake-developers/2018-January/030520.html

-- Configuring done
-- Generating done
-- Build files have been written to: /home/user/cmake-cookbook/chapt

er-01/recipe-01/cxx-example/build

NOTE: /£ 5 cMakeLists.txt MFEN HFZHAT cmake . , JEN F2DBECE —1
WiH. 281, CMakez ¥4 £ RSS2 H AR H kb o 02 —MEAR
N, B REAERER, POV SEAIEAEAIDIE 1 H =M. FATE &R
SRS

CMakes& — M KRG AE s . BB RS (W0: Unix Makefile. Ninja.
Visual Studios ) Y un [ #4F A Gedm A . 2R)5, CMake APk M RGE
AR FIFE 4 . BRINTEAL R, fEGNU/LinuxfimacOS £4: |-, CMakef# [ Unix
Makefilef: i 2% . Windows_E, Visual Studio/2 Bkl RS . £ T — AR
H, AR — P A s, FRAE SR A3 F R E BT R AR S

GNU/Linux I, CMakeZkiA%E 5 Unix Makefile R4 21 H -

e Makefile : make FFIZATHEA RIETIH .

o CMakefile : HLFIGKI LA H S, CMake ] THMRIE RS mikas
o WAL, RSP AERES, B A REE U

e cmake_install.cmake : ACEEZZIEFNNFICMakeHIAS, 7EITH 2 2EREH o

e (MakeCache.txt : I fF#F7~, CMakeZZfs. CMakeft B Hriz T ic B i
fsi XA

R RBIIE , BATIST AT 2

$ cmake --build .

fJr, CMake Al @ H X PUT A AREAL B, A58 2 S ERHESH
ERARZ A XA FIAEAT 2L

mkdir -p /tmp/someplace
cd /tmp/someplace

cmake /path/to/source

*©Tr A A A

cmake --build .



FEZEDS!

B 7 RS https://cmake.org/runningecmake/ 45 14 7 1817 CMake ) fa ZHER . H
CMake A it #41, HI bngs Hia et fMakefile, H46L & 45w B H 14
EEARSC . ATHAT SRR H AR S . hello-world AIHMAT SCAF2TE 4TI
IR EME— H AR, BATCL R e

$ cmake --build . --target help

The following are some of the valid targets for this Makefile:
. all (the default if no target is provided)
. clean
. depend
. rebuild cache
. hello-world
. edit_cache
. hello-world.o
. hello-world.i
. hello-world.s

CMake £ B H b bt A T AT SXAF R BFr 222 . WTUME A cmake --build . --
target <target-name> 1EVE, SZILUNNIhEE

o all(2Visual Studio generator'fJALL_BUILD) 22k Hbx, WAETH hHy
AT HFro

e clean, MR FTA A B ST

o rebuild_cache, ¥ i i CMake A SC 44 A AR (U A5 135)

o edit_cache, XA~ HAIr O EHILRwBE A .

P EASRIIIA , E IR B A N, CMake ks A= it o1 i H A -

o test(zkVisual Studio generator f{/RUN_TESTS)# {ECTestf#; B Nigfr
MAREME . BRATRAE B4 F PR R A CTest.

o install, JEHATIUH 3N . FRATEAEEE 107 Frish iR 22 R0 o

e package, It H bk i HCPack I H A B AT 43 & HIEL. TR AICPackks
FHEDIR,


https://cmake.org/runningcmake/

1.2 Ul E ilias

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-01/recipe-02 Hk 3|, HH—AC++. CHlFortran
. 1ZBC EAE CMake 350 (B i filAs) Nl ki ml 8, JF Hoase
GNU/Linux. macOSHIWindows_E#E4T T R

CMake&— MU RG A ias, 7T LUE A B~ CMakeLists.txt A [ & LA
[F) T HAERETH. %A LIfECMakeLists.txtrh i i #4232 4t 0 Js 1T I HERAE
DABCE - gm B ig . LT IX e 4, CMakeXs A ik (4 i R 40 (Unix
Makefile. Ninja. Visual Studio%55§ )4 BAH N (48 2 o FRATTREAE 251 3% i FF st
WA A -

#E# TAE

CMakes X AR [F1F & SZ Re A e i T B2 53R . [AIIS S2 R £47 1T A (dnUnix
MakefileMNinja)F14E St A Bi(IDE) TE . FHEA T a4, A& EHR B4R
A, DO dE ) CMakehii AR :

$ cmake --help

XA A R, S H CMake iy AT S LR A LD, &SRB 0] AR A
IFNF . Hltn, 2237 CMake 3.11. 2 ) GNU/LinuxtL s F 1% H -

Generators

The following generators are available on this platform:

Unix Makefiles = Generates standard UNIX makefiles.

Ninja = Generates build.ninja files.

Watcom WMake = Generates Watcom WMake makefiles.

CodeBlocks - Ninja = Generates CodeBlocks project files.
CodeBlocks - Unix Makefiles = Generates CodeBlocks project files.
CodelLite - Ninja = Generates CodelLite project files.

CodelLite - Unix Makefiles = Generates CodelLite project files.

Sublime Text 2 - Ninja = Generates Sublime Text 2 project files.


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-01/recipe-02

Sublime Text 2 - Unix Makefiles = Generates Sublime Text 2 project f
iles.

Kate - Ninja = Generates Kate project files.

Kate - Unix Makefiles = Generates Kate project files.

Eclipse CDT4 - Ninja = Generates Eclipse CDT 4.0 project files.
Eclipse CDT4 - Unix Makefiles= Generates Eclipse CDT 4.0 project fil
es.

fEF B, AR < v A U140 2E i ds 2 2 A EASY .

H AR STt

BATEEHAI— T 72~0F ] hello-world.cpp A1 CMakeLists.txt o MHE—HIX 5
TEf FCMakelst, BROABLE LR Xl Har 247 50 B -6 DI A s

1. B, EHUTPREEA:

$ mkdir -p build
$ cd build

$ cmake -G Ninja ..

-- The CXX compiler identification is GNU 8.1.0

-- Check for working CXX compiler: /usr/bin/c++

-- Check for working CXX compiler: /usr/bin/c++ -- works
-- Detecting CXX compiler ABI info

-- Detecting CXX compiler ABI info - done

-- Detecting CXX compile features

-- Detecting CXX compile features - done

-- Configuring done

-- Generating done

-- Build files have been written to: /home/user/cmake-cookbook/c
hapter-01/recipe-02/cxx-exampl

$ cmake --build .



[2/2] Linking CXX executable hello-world

] T AE

S ECEML, R DR AR, A ERGHA B QS
JIT LG 196 20 SRR 6 H ARG 22 H S ) N B2 A AT

e build.ninja Al rules.ninja : ELENinjallFTA IR EIE A R R
e C(MakeCache.txt : CMakeZfEX N AT AE, SHMARTCR,

o CMakeFiles : {17 HiCMakefERc B A8 A= B I i ST

e cmake_install.cmake : CMakefHIAAbFE 2z 0N, FRAE 22 2EmHd H

cmake --build . f ninja L NMEFEMEOF,

EEZEPS!

A TR AL 55135 F i 10 A e AR s A A8 X 7
LR T NS EZEE, CMake® J7 30 & — MR IF ik £

https://cmake.org/cmake/help/latest/manual/cmake-generators.7.html


https://cmake.org/cmake/help/latest/manual/cmake-generators.7.html

1.3 A4 R BE 32 1 25 2 N Bl 25

NOTE: X MNRBIARAL A PLFE hitps:/github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-01/recipe-03 ¥ E|, A C++FlFortran/~fil. 1%L
B 1ECMake 3.5k (B =i b A) il 241, H H 2L fEGNU/Linux. macOSH!
Windows ti#t47 7 I

W H 2 AP 2 A P HAT SRR AT RE . TUH A 2 AR50, 8
O AEANR T B e XS B 10 H RS AR, iy B SRR
AR E A R 8. RIS, Xy B AT LA I T A SR o 2. AR
B, BATR R N R IR AR g 2 2 e, DA ST B I

i

[BIE 25— 7, X B IFAE AT PAT SO SRRSO, FATTIUAERE SN —
K, RO EITEIR SRS LHEE . 58— T hello-world.cpp :

#include "Message.hpp”

#include <cstdlib>

#include <iostream>

int main() {
Message say_hello("Hello, CMake World!");
<< say_hello << N ;

Message say_goodbye("Goodbye, CMake World");
<< say_goodbye << - ;

return EXIT_SUCCESS;
}


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-01/recipe-03

Message FKEIE | —NFRH, FRMEEIOIN «« #B1E, FHHBEFEHANDPEL
f£: Message.hpp <5 Message.cpp VR 3. Message.hpp HIHE OIS
DL A

#pragma once

#include <iosfwd>

#include <string>

class Message {

public:
Message(const i &m) : message (m) {}
friend ::ostream &operator<<( ::ostream &os, Message &obj) {
return obj.printObject(os);
}
private:

message_;
::ostream &printObject
}s

Message.cpp SEHLUN T :
#include "Message.hpp"

#include <iostream>

#include <string>

::ostream &Message: :printObject( ::ostream &os) {
0Ss << "This is my very nice message: " << ;
0Ss << message_;

return os;

HLAR St



XBEERA T ERE, FTLL cMakeLists.txt WA TIEN. AFIF, it
EAN G R AN, T AR LR 1 AT AT SO

1. G HFr

RS . FERI AR SO 2 A R, RARACRS 4R -

add_library(message
STATIC
Message.hpp
Message.cpp

2. BI% hello-world AJHAT CAER H bREE0 A T BB

add _executable(hello-world hello-world.cpp)

3. S, 4 E bR R R AT H R

target_link_libraries(hello-world message)

4. XU EHATICE AR PR PESERUR , KRS hello-world AIHAFTSCFE
s

mkdir -p build
cd build

cmake ..

B2 -~ T - S

cmake --build .

Scanning dependencies of target message

[ 25%] Building CXX object CMakeFiles/message.dir/Message.cpp.o
[ 50%] Linking CXX static library libmessage.a

[ 50%] Built target message

Scanning dependencies of target hello-world

[ 75%] Building CXX object CMakeFiles/hello-world.dir/hello-worl
d.cpp.o

[100%] Linking CXX executable hello-world

[100%] Built target hello-world



$ ./hello-world

This is my very nice message:
Hello, CMake World!

This is my very nice message:
Goodbye, CMake World

TAE R

RGN T D Hran 2

e add_library(message STATIC Message.hpp Message.cpp) : P RS LR
a4, BRI ERES . add_library S —NSE0E HIRA .
A cMakeLlists.txt ™Y, A FHARF A RRAR T B . AR U EE D SERR 44
Fr¥s tHCMake @ i 7ERT TS INAT 4R 1ib A& 4109 R 2 AE N 5 SR il
A R AR R 55 AN B( STATIC EY SHARED )FIHRAE RGiHhE /) .

e target_link_libraries(hello-world message) R EEEERE 2 AT PAT SO
I S IEH TR hello-world HJ AT SCAF AT PLIE MG TV S % . ik, 12
THEFEEERER] hello-world WHAT SCIFZHT, 7 256 BUH B R A

PER I E, MWEEHZEH libmessage.a — M JE(EGNU/Linux 1)
Al hello-world FAJFMAT SCAFS

CMake i3 HAMMEIEY add_library HJZE “ANSEAIARUE, TADKE AP
S HIBIE:

o STATIC: I T-QUEFEE, RgECHRITOAFAR, PMEARERE A AR
AT, . AT AT S

o SHARED: M T@zhasE, BInf IshsEa, s T ingn%E. mel
1E CMakeLists.txt Hffiff] add_library(message SHARED Message.hpp
Message.cpp) MRV B ZhAIHE X R (DSO).

e OBJECT: FJKZ5 %€ add_library HIFZFRAF AR 4RI H bR SO, ANEBE
TR RER SRS, AR N EEZIIFE =N Rb . IR 2 — k) &
S EMBE, WA REILHA M TATRAEAR RSB 7R .



e MODULE: ¥ ANDSOZ. 5 sHARED JEA[E, ‘CAIIAEER:RIIH ) 4Ef 5
br, AR LTS IR . ZSE07 UL TR s 7 i

CMakeid BEW5 L URF IR B, XA MR R Gt ERXTHH
H bp Z [ AR AT OS 28, AR i SR AR A H -

o IMPORTED: I3 FE HARRmA T3 HAMBHI P RPER) EE T2, X
ARSI T . Kk,  IMPORTED NG HEAL N AT AR . A TEAEA
i) HoAth R H IMPORTED FEF 241
https://cmake.org/cmake/help/latest/manual/cmakebuildsystem.7.html#imp
orted-targets

o INTERFACE: 5 1MPORTED FEZRML. Aid, ZBMERA, KANMERE
B BEZEMTIHZ MY B @ . JATRAEA T 5557 Hh i
7N INTERFACE FEH)7RE. 20
https://cmake.org/cmake/help/latest/manual/cmake-
buildsystem.7.html#interface-libraries

o ALIAS: Jiif 83, XFp e NI H H CAFTERIPE B s e X% . A, ARg
N IMPORTED JEIEFEHI%. &
https://cmake.org/cmake/help/latest/manual/cmake-
buildsystem.7.html#alias-libraries

A, FAVER add_library BEHESES TN, JFHEAET S, RATKE
H target_sources jLZEVEMY, FERl2fESET7E . 1525 N.Craig Scottif)iX i g ¥ d
: https://crascit.com/2016/01/31/enhanced-source-file-handling-with-

target sources/ , HAEXT target_sources i) EARMER .

FEAEDS!

WAERE R oBIECT ERNMEH, B4 cMakelists.txt , U1 N:

cmake _minimum_required(VERSION FATAL_ERROR)
project(recipe- LANGUAGES CXX)

add_library(message-objs
OBJECT
Message.hpp


https://cmake.org/cmake/help/latest/manual/cmakebuildsystem.7.html#imported-targets
https://cmake.org/cmake/help/latest/manual/cmake-buildsystem.7.html#interface-libraries
https://cmake.org/cmake/help/latest/manual/cmake-buildsystem.7.html#alias-libraries
https://crascit.com/2016/01/31/enhanced-source-file-handling-with-target_sources/

Message.cpp

# this is only needed for older compilers
# but doesn't hurt either to have it
set_target properties(message-objs
PROPERTIES
POSITION_INDEPENDENT_CODE

add_1library(message-shared
SHARED
$<TARGET_OBJECTS:message-objs>

add_library(message-static
STATIC
$<TARGET_OBJECTS:message-objs>

add_executable(hello-world hello-world.cpp)

target_link_libraries(hello-world message-static)

Bk, add_library B} add_library(Message-objs OBJECT Message.hpp
Message.cpp) o UbAb, FEELRUESRIFER H AR X S5E KA E oK. A7) LLUd i fd
H set_target_properties me, WE message-objs ER: AL IR %S

NOTE: FJ REAEIELE-F & MI/Eiff FHECE g i b, 72 W Uy H bRk
‘B POSITION INDEPENDENT CODE J@&4 .

UAE, T A A X A0 RE R SRAUER A 2 ( message-static )1 F( message-
shared ). ZLERGI X GER A A FRIAIEE: $<TARGET_OBIECTS :message-
objs> o ‘EREERIA L CMakerEA: st (RNEC B 2 J5 M3, T4 ks e Tic
BRMEMY. £ W https://cmake.org/cmake/help/latest/manual/cmake-
generator-expressions.7.html o FATHAEE ST HIR A T A AR RIE . &
J&, B hello-world AJHAAT STAERE 29 B I FR A UA o


https://cmake.org/cmake/help/latest/manual/cmake-generator-expressions.7.html

15 Al LhikCMaked: B lml 4 P AN FE 2 i) i ud, BATTHR AT AR RR
N message , IM/J& message-static FIl message-share dld? A7 BB IIX

P s R 1 -

add_1library(message-shared
SHARED
$<TARGET_OBJECTS:message-objs>

)

set_target properties(message-shared
PROPERTIES
OUTPUT_NAME "message"

add_library(message-static
STATIC
$<TARGET_OBJECTS:message-objs>

set _target properties(message-static
PROPERTIES
OUTPUT_NAME "message"

FATAT AR BIDSOM ? SX Bk T4 E RGNS 2645 -

1. GNU/LinuxfimacOS I, AEIEFEMN AgmiEas, B LL TR,
2. Windows I, A gt5Visual Studioift %, {Hu] LA 5MInGWHIMSYS23% »

KA ANE? Al FIDSOZM 5 BRE T A BRIIAT 5 I ] Wtk . 7 BEAE S 1245 1)
%ﬁ

B RS, (EARRRE R g M ikas £, 292 A . CMakefs —MHLHISkAL
BN AR, FATREAE 55 105 rp AR e an i) AR



1.4 FH S5 a) 358 1 9 135

NOTE: XN R BIES 0] LAZE https://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-01/recipe-04 k3], HH —NC++r_¥l. LA EAE
CMake 3.5hR (85 i il A MG 24, FF H 24 4E GNU/Linux. macOSHI
Windows #4713

HEiNIE, BRI G H, CMakeft TR ER: M—4 5 04 5] A
ATPAT SO, WA LA G S RS . N TR e e shil g mE . BE .
BB T K I T B P IR FIHATIR, CMakefgflt F HORIES . AT,
TR R LA LER] if-else- else-endif FMHEH,

NOTE: CMakeis 5 M a4t , MEARRIEHISEM . K€ T CMakef fir & Hf H]
BB il 5 R R . T8 R A B vT DA IX LR 2
https.://cmake.org/cmake/help/latest/manual/cmake-language.7.html

HAR S it
I AR BRI, RS SR8 (S O PTRIAT .2 3T )
i

1. % Message.hpp Fll Message.cpp MR —MEFSTBNE), )G A RE
R hello-world RJHUAT SCAFH

2. ¥ Message.hpp ,» Message.cpp Al hello-world.cpp %R —"R]HAT
1, ABAE AT — AN .

ERATRE B WA cMakeLists.txt RSZHL:
1. B, & XEIKCMakefiiA . TiH AFRMCHFFINES -

cmake_minimum_required(VERSION FATAL_ERROR)
project(recipe- LANGUAGES CXX)

2. BAIFINT — A B USE_LIBRARY , X2 —PNEZ#HAE, HN ofFfF . Ik
ITEFTEN T & HIME -


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-01/recipe-04
https://cmake.org/cmake/help/latest/manual/cmake-language.7.html

set (USE_LIBRARY OFF)

message(STATUS "Compile sources into a library? ${USE_LIBRARY}")

3. CMake™'5E ¥ BUILD SHARED LIBS 4 JmZ¢tE, JF&E N OFF . i
H add_library HEBEHE NS, BHE—DFESE:

set(BUILD_SHARED_LIBS OFF)

4. G, 5IN—"2E _sources , flh Message.hpp F Message.cpp :

1list (APPEND _sources Message.hpp Message.cpp)

5. RJG, GIN—/FET USE_LIBRARY fHIf] if-else iEH). WIRBHNE,
M| Message.hpp Fll Message.cpp BFFTHLIK—E:

if(USE_LIBRARY)
# add library will create a static library
# since BUILD SHARED LIBS is OFF
add_library(message ${_sources})
add_executable(hello-world hello-world.cpp)
target_link_libraries(hello-world message)
else()

add_executable(hello-world hello-world.cpp ${ sources})
endif()

6. AT UL XA A R 252 T# 4 . T USE_LIBRARY A4 OFF ,
hello-world RJ AT UK H B IR SO R 9B . 1T LA 7E GNU/Linux

L, B17 objdump -x 2 AT RIE .

TAE R

BAINB T WA E:  USE_LIBRARY Al BUILD_SHARED LIBS . iXP/MNAFE#E¥K
BN OFF . WNCMakeil & XA Hh ik, 2 e LH 2 F 7 UK oR:



o WK ZBHTEREENFER—M: 1. OoN. YES . true . VY ik
TH, WZBHZEN true o

o A EWE N MEE—
fi: @ . OFF . NO . false . N . IGNORE. NOTFOUND . Z¥FfFH:, Y
# L. -NOTFOUND NJ5%%, NIZHAE N false .

USE_LIBRARY AFFG7E SR —/NAIEH —/MT N [AlY)#t.  BUILD_SHARED_LIBS &
CMakeft]—/A~ 4 FitrE. K NCMake N #E A ] BUILD_SHARED_LIBS 4:JRA%
&, FTLL add_library fiy& 0] AZEAMELI#: STATIC/SHARED/OBIECT SHUHIE L T
WH; WA false BIARE XL, BAEM—NERESE.

XAMF BB, PTG NSk CMake AT . 2, 4HTHIRE A
VPN, AHEFIMEN cMakeLists.txt o JRI F, FRAIAEREDS 15 H
FOTTBTABEE, ZE ] EAEAME SO @A 5 00 N B E, e R o
AT A X — 5

NOTE: else() Fl endif() " () ,» ATRESLLNIFFUH2: 2] CMake AL ) [F] 2
BNV . H PR, FOHRE% i e M ERTEE . flan, nrqE
F if(USE_LIBRARY)..else(USE_LIBRARY)..endif (USE_LIBIRAY) o iX/MH& I A

T LURRRA A S B e PR

TIPS: _sources L f— /MRl s, ANIZIEYATTEEZ4METH, 7] IEL IR
AT RIZR



1.5 [a) ] 7' s 7 28 000

NOTE: X MNRBIARAL A PLFE hitps:/github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-01/recipe-05 32|, HAH —AC++rfl. ZALETE
CMake 3.5hR (85 i il A MG 24, FF H 24 4E GNU/Linux. macOSHI
Windows #4713

RITHECE S, AN T 4&M4A): @it gmidm n e e 2mreE. A,
X P e iU e &, CMake A% A e &1k, 1%E AT LLSMBREAT
B, HEFFLE CMakeLists.txt F#HH option() w4, LLETHIE R E RZ4HE
%, HTAMNBE, NmUIaERENAERIT N ARG SRR,
AT A R X AN f 2 o

HAR S i

E— PRI RSB S R . 5 H AR
% USE_LIBRARY N ON B{ OFF , AN E —NERIME, [FIES4L] DA AR
HEAT Y
1. F—ANE B E—/N 7RI set(USE_LIBRARY OFF) #id. ZiEIif&
o4 USE_LIBRARY MMH, FFxEHEINEN OFF :

option(USE_LIBRARY "Compile sources into a library" OFF)

. BifE, wILUEIICMakeft] -p CLEEIRN, Ki{E B AL #45 CMake k1) # & 14T
H:

$ mkdir -p build
$ cd build
$ cmake -D USE_LIBRARY=ON ..

-- Compile sources into a library? ON


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-01/recipe-05

$ cmake --build .

Scanning dependencies of target message

[ 25%] Building CXX object CMakeFiles/message.dir/Message.cpp.o
[ 50%] Linking CXX static library libmessage.a

[ 50%] Built target message

Scanning dependencies of target hello-world

[ 75%] Building CXX object CMakeFiles/hello-world.dir/hello-worl
d.cpp.o

[100%] Linking CXX executable hello-world
[100%] Built target hello-world

-D JFRHI T ACMake st EAEMRM A B WA &, BHRSE5%.

TAE R

option P32 —=/1Z%L:
option(<option_variable> "help string" [initial value])

e <option_variable> FIN1ZIE IS & 44 FK .

e "help string" ICREINFFFH, 1ECMakelt) 2 sy & H - F 1 A m]
AN

e [initial value] JEIIAVERINME, TILLAE ON BY OFF .

FEZEPS!
BRI A KA O B, FRATTHR AR AR i 25 FE B sh 25 FE I I
B2, WREAEW USE_LIBRARY WK E N oN , MILEI A LM E L.

CMake#2fit cmake_dependent_option() T2 FHKE SUAHH T oAt T Y 128 10 -

include(CMakeDependentOption)

cmake_dependent_option(



MAKE_STATIC_LIBRARY "Compile sources into a static library" OFF
"USE_LIBRARY" ON

)

# third option depends on the value of the first
cmake_dependent_option(
MAKE_SHARED_LIBRARY "Compile sources into a shared library" ON
"USE_LIBRARY" ON

)

IS USE_LIBRARY N ON , MAKE_STATIC_LIBRARY ¥jﬁME?'\j OFF , &
| MAKE_SHARED_LIBRARY ERIME N oN . AJPLIXFfiz

$ cmake -D USE_LIBRARY=OFF -D MAKE_SHARED_LIBRARY=ON ..

XATSRANS=Fe 8, [N USE_LIBRARY {/3%R°N OFF .

CMake 7 & L HIHLA], 8 G S BRPORY R IHAREMI)RE, IXLEERE A4 2
CMake B i), ZAZEH B &pld, WEF 714

N CMakeDependentOption HIFEHL. IR include XA

B, cmake_dependent_option() fir AT H. =L
https://cmake.org/cmake/help/latest/module/ CMakeDependentOption.html

TIPS: T FAEAT IR AT L U AT B 7 AL cmake --help-module
<name-of-module> . U1, cmake --help-module CMakeDependentOption ¥#]

BN 5 1 AR AR T3 0 (35 B i )«


https://cmake.org/cmake/help/latest/module/CMakeDependentOption.html

1.6 15 € % ot

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-01/recipe-06 3k 3|, HrpH —ANC++/Coxfil. LI
B 1FCMake 3.5k (85 =i As) ™3 W &%, Ff H 244 GNU/Linux. macOS
FWindows 347 1 it

Hi ik, JABERA S 2 H ik ieds . CMaken] LURYE- & FA4: lds
B, LR IR bR B R E BB SR, FRATE W 5 g s (1) ik
o BRI EIT, FRATEK BRI Bk, FF R Wy 2 i 9 B 25 4

+

FIARY)

H AR STt

WA B — MR E M gm PE4e 2 BN, AR 8 H IntelziPortland Group# 143 &
2. 1? CMakeXsiF: 5 9w R4 A7 /£ CMAKE_<LANG>_COMPILER AF&H1, H
HCLANG> 7232 SCRFIMEA —FiEE, X T3RATH B 1

&= CXX . CﬁFwUmoﬁﬁﬂu@ﬁUTﬁﬁﬁﬁzﬁﬁﬁﬂﬁﬁz

1. fEHCLITFR) -p &I, il

$ cmake -D CMAKE_CXX_COMPILER=clang++ ..

2. B SHIAEDE oxx (CHRIFER). cc (CHmIFSs)F Fc (Fortrangm i
) fln, XA clang++ 1A C++ Jmifeas:

$ env CXX=clang++ cmake ..

B HACOVIERHE RG], AR POEE AR IS SRR, BCE A G R R s

NOTE:CMake | iz 7385, wILUEI HCLI -p FFRBIAREA &% BT £ ik
Wi Ai—MMLEE &S — AL, EERNMEWNER -0 B0 E®RT. 200
TR, FAMREZ RN & ENANES LTI E )1 .


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-01/recipe-06

BAEIX BARK, HADYm 2 EMRMERAZ ], CMakefEbrUERS 12 AT B 4K
ke . WRARIXHFE, FH BT B 56 B 1 Yn Peas 7T AT XA BB 2R 38 IR A2 A%
i 45CMake.

TIPS:IRATEIAE ] -D CMAKE <LANG>_COMPILER CLEERIN% B 4i%5%, MAZS
Hooxx « cc Ml Fc o XERE & H5IEPOSGEAENIME— k. N T E %
ARG YA, XN B ] RS RO 5 I H — A A IR

TAE R

BLER, CMakeZz# T —RAIF G, DA EWtedmiEzdTH, DAEANTZR
EEYUFMTH . —NEENRBESAIR T AT 6, BT
AT EAE I AE i #s . CMake AT IR 5 — N IIAZE T- 100 H 15 5 9 a8 1 44 FR .
B, cc A MNLAEM ¢ gmikds, WAEWHAE ¢ BiH BRI BERS .
GNU/Linux_ L, {#fiUnix MakefilezkNinjaltt, GCCEX ik 7 1) 4 1P 25 1R 1l B

F& C++ « C Ml Fortran [ERINZEFSE. Microsoft Windows [, ##i%F¢Visual
Studio ) c++ A1 ¢ ZwiF2S(R4E 2 Visual Studios2Eplias). W IEFEMINGW
BMSYS MakefilefF A4 s, WIS FHMInGW4 1845 -

EEZEPS!

FATH T & EICMake, 7EMEHE AT LAFR 20T FH I 9 B 28 F g B 2545 5 2 CMakedi
i --system-information &, e RT RGN ATEE B2 5 R
o, BEREXMEE, =N ERE:

$ cmake --system-information information.txt

AR (A information.txt )R] LA

FI| CMAKE_CXX_COMPILER . CMAKE_C_COMPILER Fll CMAKE_Fortran_COMPILER [ER
IME, VLR IMEE . BATHAE T — Bl B 2IAH AR & .
CMake#&ft 7 #AM AR TRk 5 Y i 45 22 L

e CMAKE_<LANG> COMPILER_LOADED :HIH ATIH G TiES <LANG> , NIKi%
BN TRUE .



e CMAKE_<LANG>_COMPILER_ID :ZWiF#sAnilFfre, mikasftit g irer e . il
1, ecc HTGNUZmiF#4ES, Appleclang T macOS_LClang,
msvc F T-Microsoft Visual Studiodm 48 . &, ANRELRIENFTH 9 12545 5L
S e A .

o CMAKE_COMPILER_IS GNU<LANG> :HIHiES <LANG> =GNUZMFEs o1 —
B, NP AR R E AN TRUE - JFEEBEAN <LANG> #/EfEGNU
215E: CIEF AN cc ,C++iig A oxx , Fortrani&E 58 677 &

e CMAKE_<LANG>_COMPILER_VERSION :IMAFEML S —MNFRAH, LT/ A EIE
SHImIFERs A . WA E BAE major[.minor[.patch[.tweak]]] 4 H . H
&, XFF CMAKE_<LANG> COMPILER_ID , ASREARIFFTA JWiFesuiiE = #E X
T AR,

FATAT A A F 4 34, BB PR Y] cMakelists.txt o XA
1, AR FH CMake A2 f R AR 2 AR T A 9 13 4 (B HUAR )

cmake_minimum_required(VERSION FATAL_ERROR)
project(recipe- LANGUAGES C CXX)

message(STATUS "Is the C++ compiler loaded? ${CMAKE_CXX_COMPILER_LOA
DED}")
if (CMAKE_CXX_COMPILER_LOADED)

message(STATUS "The C++ compiler ID is: ${CMAKE_CXX_COMPILER_ID}"

message(STATUS "Is the C++ from GNU? ${CMAKE_COMPILER_IS_GNUCXX}"

message(STATUS "The C++ compiler version is: ${CMAKE_CXX_COMPILE
R_VERSION}")
endif()

message(STATUS "Is the C compiler loaded? ${CMAKE_C_COMPILER_LOADED}"
)
if(CMAKE_C_COMPILER_LOADED)
message(STATUS "The C compiler ID is: ${CMAKE_C COMPILER_ID}")
message(STATUS "Is the C from GNU? ${CMAKE_COMPILER_IS_GNUCC}")
message(STATUS "The C compiler version is: ${CMAKE_C_COMPILER_VE
RSION}")
endif()



EE, XA AREEM Bis, BAERERRN, RATASERE DK

$ mkdir -p build
$ cd build

$ cmake ..

-- Is the C++ compiler loaded? 1

-- The C++ compiler ID is: GNU

-- Is the C++ from GNU? 1

-- The C++ compiler version is: 8.1.0
-- Is the C compiler loaded? 1

-- The C compiler ID is: GNU

-- Is the C from GNU? 1

-- The C compiler version is: 8.1.0

2R, R R T AT A e B A 2 T 2 (S RAR ) o



1.7 D)t i 2R Y

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-01/recipe-07 H 3|, & —NC++/Coxtil. 1Zail
1t CMake 3.5/R (B3 =i il A) 2 B2, FF H 2 44E GNU/Linux. macOSHI
Windows L3t 47 i i .

CMaker] LLFC B ¥y #2587, fltn. Debug. ReleaseZs. fit B, LA ADebug
gt Releasett i % BEAH K ISR YE, 0. Jmifas et Eedebr . M4k
i R 4d R L B A B2 CMAKE_BUILD_TYPE . ZAFEERIA N4, CMakeill ]
HIE

1. Debug: AFEBRAMAKIGOL T, (A TR 54 3 2 on] $AT 30
e

2. Release: HITHREMIMRAHI BRI HAT SN, ARSI S

3. RelWithDeblinfo: a8 LA E ST AT, B TR 5

4. MinSizeRel: T AN EHARUS KNP TT A, SR 2 BRT P47 3C
e

HAR S i

AN, BATRS o AT Dy TR H e B SR
1. B, EXIRIKCMakehfi A TiH 4 PR SCRFTE S -

cmake_minimum_required(VERSION FATAL_ERROR)
project(recipe-97 LANGUAGES C CXX)

2. W, WEPEANNERM (AR ZRelease), JFHTEHI—KiHE . BIE
BN, ZRBYNENEFRRE, A LOEE A AT

if(NOT CMAKE_BUILD_TYPE)
set(CMAKE_BUILD_TYPE Release CACHE STRING "Build type" FORCE

)
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endif()
message(STATUS "Build type: ${CMAKE_ BUILD TYPE}")

3. &Ja, FTEIHICMakeik & HIAH MG AR & -

message(STATUS "C flags, Debug configuration: ${CMAKE C_FLAGS DE
BUG}")

message(STATUS "C flags, Release configuration: ${CMAKE C_FLAGS
RELEASE}")

message(STATUS "C flags, Release configuration with Debug info:
${CMAKE_C_FLAGS_RELWITHDEBINFO}")

message(STATUS "C flags, minimal Release configuration: ${CMAKE_
C_FLAGS_MINSIZEREL}")

message(STATUS "C++ flags, Debug configuration: ${CMAKE_CXX_FLAG
S_DEBUG}")

message(STATUS "C++ flags, Release configuration: ${CMAKE_CXX_ FL
AGS_RELEASE}")

message(STATUS "C++ flags, Release configuration with Debug info
: ${CMAKE_CXX_FLAGS_RELWITHDEBINFO}")

message(STATUS "C++ flags, minimal Release configuration: ${CMAK
E_CXX_FLAGS_MINSIZEREL}")

4. BoiERC E R

$ mkdir -p build
$ cd build

$ cmake ..

-- Build type: Release

-- C flags, Debug configuration: -g

-- C flags, Release configuration: -03 -DNDEBUG

-- C flags, Release configuration with Debug info: -02 -g -DNDEB

-- C flags, minimal Release configuration: -Os -DNDEBUG
-- C++ flags, Debug configuration: -g

-- C++ flags, Release configuration: -03 -DNDEBUG



-- C++ flags, Release configuration with Debug info: -02 -g -DND
EBUG

-- C++ flags, minimal Release configuration: -0Os -DNDEBUG

5. D)ty RAY:
$ cmake -D CMAKE_BUILD TYPE=Debug ..

-- Build type: Debug

-- C flags, Debug configuration: -g

-- C flags, Release configuration: -03 -DNDEBUG

-- C flags, Release configuration with Debug info: -02 -g -DNDEB

-- C flags, minimal Release configuration: -Os -DNDEBUG

-- C++ flags, Debug configuration: -g

-- C++ flags, Release configuration: -03 -DNDEBUG

-- C++ flags, Release configuration with Debug info: -02 -g -DND
EBUG

-- C++ flags, minimal Release configuration: -0Os -DNDEBUG

TAE R

PATE R 7 B BB R, LA (M A7)V B e . XFE, AT A
FHIIH, R, &R HMAE . RATEE R T AFEREMH 1
MRLeR g, X FEPR TIEBFE M gRiIFER. T E/EE/TCMakeh) & X HLFT bR &,
W] D4l 1321547 CMake --system-information MJ#iH, PL T 4RI 6.
BRI B2 TG S BV AH G AT 4. T, AT S W AN [F H
P Ean AR 2R AL, ¥ R BB g B a b

EEZEPS!

AR R T A8 & CMAKE_BUILD_TYPE , W[ U4 a2 R Se i & (X Mk de b
A i BH: https://cmake.org/cmake/help/v3.5/variable/ CMAKE_BUILD_TYPE.html
). ReleasefIDebuglit & 00 HIEHRAH, Flun: vHh g s i 9o i


https://cmake.org/cmake/help/v3.5/variable/CMAKE_BUILD_TYPE.html

ROR . T EECE A LSS, Unix Makefile. MSYS MakefileziNinja, [yt
DUH EFACE, X HEIZITCMakeM k. A1k, CMaket! SCHiE & lic B4 AL
Ao IXLEIE R BOT KSR AR T H SO, B R 12 Visual StudioA
Xcode, EATA LM AEEZAECE . TP CMAKE_CONFIGURATION_TYPES 7%
B A] DO AR e 1 AT G B R AT R, 2R R — MBS (] NIX
MR
#4:https://cmake.org/cmake/help/v3.5/variable/CMAKE_CONFIGURATION_TY
PES.html).

N A& X Visual Studioff)CMake i FH:

$ mkdir -p build

$ cd build

$ cmake .. -G"Visual Studio 12 2017 Win64" -D CMAKE_CONFIGURATION_TY
PES="Release;Debug"

ks NReleaseMDebugf &4 il — MUEN . IRJ5, EATLME --config FrilXK
HRE RIS T ARR —

$ cmake --build . --config Release

NOTE: 4 fifi F FoliC B A= il 28 T R ARRL S, N Releasefi F1Debug B! 73 1 #4) 7
B, PEMHMAERIRARNE. X, #in] IEmE Y, mAHEHE
I TRz


https://cmake.org/cmake/help/v3.5/variable/CMAKE_CONFIGURATION_TYPES.html)。

1.8 W E I P A 128 T

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-01/recipe-08 H4L %], H —NC++R_fl. ZRHILE
CMake 3.5/ (8 m i As) R B2, I H B4/ GNU/Linux. macOSH
Windows L3t 47 i i .

AT 7R 7R 7 AT iR CMake, ARG 5C T4 B U5 2, DL T Y #k
TH g . JE - MES AR I g g S . CMake v i By i 4
PR RS PRt TARK R s, ] DL 3 T i AT i

o CMake¥s 4 PR Ay HArjg . Kk, wf DARYEEEAS B bn i3 B Y 1Rk 10,
T AN 75 278 75 CMake ZR A 1H -

o MTLMHiH -D CLIFRE EHIEMEEL CMAKE_<LANG> FLAGS_<CONFIG> A& . X
s H R TR B bR, 78 S R CMakeBRIME

AT, BATR 7R X P Rh 57

& TAE
G5 — N BIRET, THEARJ VAR,  computer_area.cpp :

#include "geometry_ circle.hpp"
#include "geometry_polygon.hpp"
#include "geometry_rhombus.hpp"

#include "geometry_square.hpp"

#include <cstdlib>

#include <iostream>

int main() {

using namespace geometry;

double radius = ;

double A_circle = area::circle(radius);
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<< "A circle of radius << radius << " has an area of "
<< A_circle

<< i ;

int nSides = ;
double side = ;
double A_polygon = area::polygon(nSides, side);

<< "A regular polygon of " << nSides <« sides of lengt
h " << side

<< " has an area of " << A_polygon << M- g

double d1 ;
double d2 ;

double A_rhombus = area::rhombus(dl, d2);

<< "A rhombus of major diagonal " << dl << and minor d
iagonal " << d2

<< " has an area of " << A_rhombus << M- g

double 1 = ;
double A_square = area::square(l);

<< "A square of side " << 1 << " has an area of " << A_s
quare

<< e ;

return EXIT_SUCCESS;

PR S RSB AT AEA R SO, RS TUATARERAT — A Sk SO AR S
I AN SRS RIS AR SO G 1E

- cMakelists.txt

F— compute-areas.cpp

F— geometry_circle.cpp
f— geometry_circle.hpp
f— geometry_polygon.cpp
f— geometry_polygon.hpp



f— geometry_rhombus.cpp
f— geometry_rhombus.hpp
F— geometry_square.cpp
L geometry square.hpp

BANAZ NITE SR B, 5238 7T LLZ% hitps://github.com/dev-
cafe/cmake-cookbook/tree/v1.0/chapter-01/recipe-08 .

AR ST
WEESs TIHARY, ROV SEEDH, FH0 R 1FE 2SRRI T 5256
1. % B CMaketJ AL A

cmake_minimum_required(VERSION FATAL_ERROR)
2. FHIIH ARRAIE S
project(recipe- LANGUAGES CXX)

3. )G, FTEYHT IR PSR Ar & . CMake¥d Xt i C++ H A5 i FH X 28

message("C++ compiler flags: ${CMAKE_CXX_FLAGS}")

4. NBEES TIRESIR, Hrph— Ll IoiAEWindows b A

list (APPEND flags "-fPIC" "-Wall™)
if(NOT WIN32)

1list(APPEND flags "-Wextra" "-Wpedantic")
endif()

5. T —AH B br

geometry J&E, JFEAIHE RITEMKATOR &

add_library(geometry
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STATIC
geometry_circle.cpp
geometry_circle.hpp
geometry_polygon.cpp
geometry_polygon.hpp
geometry_rhombus.cpp
geometry_rhombus.hpp
geometry_square.cpp

geometry_square.hpp

6. NIXAEAARBCE 1 g T

target _compile options(geometry
PRIVATE
${flags}

7. X5, B compute-areas R PAT SCAFAE N—N B Fr:

add_executable(compute-areas compute-areas.cpp)

8. WCNAIPAT B AR B E 1 g LI

target_compile_options(compute-areas
PRIVATE
"-fPIC"

9. ®Ja, B HAT CIEER: 2llgeometry

target link libraries(compute-areas geometry)

gnAa] T AE



A, ZLEPRESR -wall «  -Wextra Al -Wpedantic , FFiXEEFRINENIN
Zl| geometry HIRMIZmPEIETIF;  compute-areas #1 geometry HnENEfE
H -fPIC Anak. gmiFei T n] LA I =20 ) mT W

P£: INTERFACE . PUBLIC Al PRIVATE -

CIRREX =S I

e PRIVATE, #i¥ikimisMH T4 €M HiR, Aatibss 5 HARHCH Bz,
AT =B,  HIME compute-areas Fii5f%%| geometry /&, compute-
areas A geometry HFr 15 & M 4n PEATEIN .

 INTERFACE, %€ HyZm Pk ks A N 145 5€ B AR, Jfeidss 5 HirHR
) H b o

« PUBLIC, % ikt N A T4 € B ARAE A e 1 B s

H¥r & AT WAt CMake iz 0y, RATHAER B A TR IXAES . LUXF T
ISR IFEETL, A4 F)CMake”E & CMAKE_<LANG> FLAGS_<CONFIG> , JF
RE B 2R 425 | A0 R S ] A A P IR 4 3 T

PATUATBGAE, X EhrE R B IZRBAIN B B IERMEHVE? S0 Ha)iEw,
ffi e T H fECMaket i, SEBRER] T Wiegmibn i ? —Fhrik2, f#H CMake
BN SEUGIR S A @ T H., A4 B 55458 VERBOSE=1 :

$ mkdir -p build

$ cd build

$ cmake ..

$ cmake --build . -- VERBOSE=1

. lots of output ...

[ 14%] Building CXX object CMakeFiles/geometry.dir/geometry circle.c
pPp.o

/usr/bin/c++ -fPIC -Wall -Wextra -Wpedantic -o CMakeFiles/geometry.d
ir/geometry circle.cpp.o -c /home/bast/tmp/cmake-cookbook/chapter-01
/recipe-08/cxx-example/geometry circle.cpp

[ 28%] Building CXX object CMakeFiles/geometry.dir/geometry polygon.
cpp.o

/usr/bin/c++ -fPIC -Wall -Wextra -Wpedantic -o CMakeFiles/geometry.d
ir/geometry polygon.cpp.o -c /home/bast/tmp/cmake-cookbook/chapter-0



1/recipe-08/cxx-example/geometry_polygon.cpp
[ 42%] Building CXX object CMakeFiles/geometry.dir/geometry_ rhombus.

cpp.o

/usr/bin/c++ -fPIC -Wall -Wextra -Wpedantic -o CMakeFiles/geometry.d
ir/geometry_rhombus.cpp.o -c /home/bast/tmp/cmake-cookbook/chapter-0
1/recipe-08/cxx-example/geometry_rhombus.cpp

[ 57%] Building CXX object CMakeFiles/geometry.dir/geometry_square.c

pPp.o
/usr/bin/c++ -fPIC -Wall -Wextra -Wpedantic -o CMakeFiles/geometry.d

ir/geometry_square.cpp.o -c /home/bast/tmp/cmake-cookbook/chapter-01
/recipe-08/cxx-example/geometry_square.cpp

. more output ...

[ 85%] Building CXX object CMakeFiles/compute-areas.dir/compute-area
s.cpp.o

/usr/bin/c++ -fPIC -o CMakeFiles/compute-areas.dir/compute-areas.cpp
.0 -c /home/bast/tmp/cmake-cookbook/chapter-01/recipe-08/cxx-example

/compute-areas.cpp

. more output ...

ARG PR, TRIATE S W E I
Pl gm B as b S B S MOk, AHXT cmakeLists.txt #HATIEL. WIRAELEIX
NIH B geometry A1 compute-areas HARHIZmiFasiEIl, W LL{H H CMake
ZHOHATICE -

$ cmake -D CMAKE_CXX_FLAGS="-fno-exceptions -fno-rtti" ..
XA R BRI H , 25 A AT I R RS A(RTTI).

WAL e miRE, FTLMER] cmakeLists.txt 384T PA T A2

$ cmake -D CMAKE_CXX_FLAGS="-fno-exceptions -fno-rtti" ..



XBAFEH -fno-rtti - fpic - wall - Wextra - wpedantic FCE geometry H
br, [EISEA -fno exception -fno-rtti - fpic BCE compute-areas o

NOTE: A, IRAER B H AR B g R asbr L. 1
H target_compile_options() AN FCVIXS gkl IUdt AT AR B 4], T Hoadml
DL iy 55 CMake ¥ B8 i R R 1t b AT SR R

FEAEDS!

REBISE, AR bR . SHRTHE 7 @i+ ecc M clang 5 HAlfit
O e FA) i 9 4 ANBA S A 75 2 B (U SR AN A X AR S . R T H R RS T
G IAIXA ) L 5 BUAR D, AT =Fh 715 Al AR SR A 1) L

e HL TR (1) V25 R K BT 75 G 13 A A 25 271 3R B D 21 A4 i B 2R B CMake 4R

T CMAKE_<LANG> FLAGS_<CONFIG> . PR W B N Bk e Rrbr &,
WKAETE if-endif FA)HF, FTH A CMAKE_<LANG>_COMPILER_ID A%+,
e

if (CMAKE_CXX_COMPILER_ID MATCHES GNU)
1list (APPEND CMAKE_CXX_FLAGS "-fno-rtti" "-fno-exceptions™)
1list (APPEND CMAKE_CXX_FLAGS DEBUG "-Wsuggest-final-types" "-Wsugge

st-final-methods" "-Wsuggest-override")
1ist (APPEND CMAKE CXX_FLAGS_RELEASE "-03" "-Wno-unused")
endif()

if (CMAKE_CXX_COMPILER_ID MATCHES Clang)

1list (APPEND CMAKE_CXX_FLAGS "-fno-rtti" "-fno-exceptions" "-Qunuse
d-arguments" "-fcolor-diagnostics")

1ist(APPEND CMAKE_CXX_FLAGS_DEBUG "-Wdocumentation™)

1ist(APPEND CMAKE_CXX_FLAGS_RELEASE "-03" "-Wno-unused")
endif()

AR R T 102, AMEEL CMAKE_<LANG> FLAGS_<CONFIG> AFHE:, T &iE M A&
(KR EF) 22 -

set (COMPILER_FLAGS)
set(COMPILER_FLAGS_DEBUG)



set(COMPILER_FLAGS_RELEASE)

if(CMAKE_CXX_COMPILER_ID MATCHES GNU)
list (APPEND CXX_FLAGS "-fno-rtti" "-fno-exceptions™)
1list (APPEND CXX_FLAGS DEBUG "-Wsuggest-final-types" "-Wsuggest-fin

al-methods" "-Wsuggest-override")
1ist (APPEND CXX_FLAGS_RELEASE "-03" "-Wno-unused")
endif()

if(CMAKE_CXX_COMPILER_ID MATCHES Clang)
1list (APPEND CXX_FLAGS "-fno-rtti" "-fno-exceptions" "-Qunused-argu

ments -fcolor-diagnostics")

1list (APPEND CXX_FLAGS DEBUG "-Wdocumentation")
1ist (APPEND CXX_FLAGS_RELEASE "-03" "-Wno-unused")
endif()

G, (A RNRSRRE AR K B A n SRR B, VR ECEMEA Hird
A AR G

target_compile_option(compute-areas
PRIVATE
${CXX_FLAGS}
"$<$<CONFIG:Debug>:${CXX_FLAGS_DEBUG}>"
"$<$<CONFIG:Release>:${CXX_FLAGS RELEASE}>"

HHR G s T IXPIRITR, BAER R (R T H AR &

H1 target_compile options )o

PR TERA 2, IHEWZIE PRE) ZNH. A, &7 U

Ao CMAKE_<LANG>_COMPILER_ID ARECRIUENFTA gmiFas#lE Lo Mok, —LEhxr
LIRS FTH, BB E R PR M R A 5N

5 CMAKE_<LANG> COMPILER_ID Z5fll, CMAKE_<LANG> COMPILER_VERSION “Z#& /A
RELRIE N A B 5 ML i dR it e . R A ny XAEw i, M
BATTN N FE A ) B AR VR A B 75 bR SR B 54 € Mg itds — & T1E,



AT H R eehs B RAEHASEIbRE. dE% e T H AR
. target_compile options FIAEAFRKIAN, il i RAEIER 8K,
BATRAEETHEEI T HER, WA check-and-set i,



1.9 Nif 5 BEpnifE

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-01/recipe-09 43|, & —/NC++FlFortran/~fl
ZRBIHE CMake 3.51 (B E mihiiAs) h 2 &), 3 B C &£ GNU/Linux.
macOSHIWindows L #4731 M3

WFRE S A A FERbE, BEVIRALEOIAAE SAAS . 8 B bR v i i 1% B 24
U PR bR SR SLHL . BTG, OO )RR 7 WA B breia =it
ITHRCE . 3.1hAH, CMake3| A 7 — AL TF & Mg e plal, AT

N G+ ¢ WEIEFIAE: NHPRKE <LANG>_STANDARD J&TH.

i

T THEBRG], TEDFE c+14 FRAEBEESRAR c++ k. St
REGE LT EIRIZ RS, BAMEA std::unique_ptr {ENEEKH LS.

std::unique_ptr<Animal> cat = Cat("Simon");

Dog("Marlowe);

std::unique_ptr<Animal> dog

N AR T R T B, TR L RS, T ik
FI crs11 BTSRRI, A R I S K 1 1 o6 Mt
e

typedef ::functionc< - <Animal>(const
&)> CreateAnimal;

TS B MIARZEK IR EANT, QI R

<Animal> simon = farm.create("CAT", "Simon");

<Animal> marlowe = farm.create("DOG", "Marlowe");
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PRSI DhREAE T8 F AT S vE

Factory<CreateAnimal> farm;

farm.subscribe("CAT", [](const e & n) { return : :make_u
nique<Cat>(n); });

farm.subscribe("DOG", [](const b & n) { return : :make_u

nique<Dog>(n); });

fEH C++11 Lambda PREE XAVEKRE, fiH std::make_unique M55 A#E
REFIUEAE. XA T BREUEME c++14 HHIAL

NOTE:CMakelt)iX —IhRESRAES. THR PRI, JF HIEEE ¥ CMakel] )& £Ehix
BN C++ FRUERJE SRR AANF g s, $RAL 1 BORBR T 150 Hr . FRATTEEI
TEAE ST T A A T 18 3 ) 2 PR A 02 153 32 S
https.//cmake.org/cmake/help/latest/manual/cmake-compile-
features.7.html#supported-compiler

HAR S i
BB LI CMakeLists.txt , FERBARUITIKEIE S InE(CA G2 cr+14 )

1. A YRIKEKRKICMake A, TiH A FRHIE F:

cmake_minimum_required(VERSION FATAL_ERROR)
project(recipe- LANGUAGES CXX)

2. FRIEWindows & H BT FERT S

set (CMAKE_WINDOWS_EXPORT ALL_SYMBOLS ON)

3. TENEHM—HIR, R FEEAR N — DI E:

add_library(animals
SHARED
Animal.cpp
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Animal.hpp
Cat.cpp
Cat.hpp
Dog.cpp

Dog.hpp
Factory.hpp

4. IAE, NHERRE
/' CXX_STANDARD . CXX_EXTENSIONS Fll CXX_STANDARD_REQUIRED J&1E. it
WH | position_independent ent_code J&T4, DL G 7E AT F — L gm PR 1)
2 DSOIMF H HL i &t

set_target properties(animals
PROPERTIES
CXX_STANDARD
CXX_EXTENSIONS OFF
CXX_STANDARD_REQUIRED ON
POSITION_INDEPENDENT_CODE

5. WIa, NSRS R RAT ST I — A B B, IR BE E R R E:

add _executable(animal-farm animal-farm.cpp)
set_target properties(animal-farm
PROPERTIES
CXX_STANDARD
CXX_EXTENSIONS OFF
CXX_STANDARD_REQUIRED ON

6. fHm, R AIAT SRR B

target link libraries(animal-farm animals)



7. BUE, REBEAE T A4

mkdir -p build
cd build
cmake ..

cmake --build .

B A B A B

./animal-farm

I'm Simon the cat!

I'm Marlowe the dog!

TAERH

DURARE RS, BATNSIIM A Hbn i B 7 — SR P

o CXX_STANDARDZ: % & A 1A bR v

o CXX_EXTENSIONS#:/iCMake, RJEM] 150 C++ AR IREehn &,
AN FH R Y 1A T

o CXX_STANDARD_REQUIRED¥s & T i AnifE R RRAS o W1 SR IX AN AR AN ]
Fl, CMakeffs 1Lt & 3+ a3 . MXAN @M% BN oFF if, CMake
IR =M RA, BEE—NEENRE. XEWwE, Hhh
Hoce14 , AR 411, ARJEE 4498 o (FFEVE: HEIS
M oc++20 BN Cc++17 JFEARTHR)

NOTE: A K Ailf, &V Fortran STANDARD W], {H&H] LU
F target_compile options & BEARE, A LLZUL:
https.//github.com/devcafe/cmake-cookbook/tree/v1.0/chapter-01/recipe-09

TIPS: U B8 S b2 i Bis =04 R EvE, AR L

¥4 CMAKE <LANG> STANDARD . CMAKE <LANG> EXTENSIONS Fl CMAKE <LANG> STAN
DARD_REQUIRED ZF &V B NFMMNIIME . BT A HAbs Xt B AR A X s
H.

EEZEPS!


https://github.com/devcafe/cmake-cookbook/tree/v1.0/chapter-01/recipe-09

T S NG PEFFE, CMakeX s 5 brdEd it | BRG] . XG5 it 5]
ANHIRFE, Hean c+11 PHIATARSEAERF Lambda Rk, Pl c++14 W)
Bzl [ B HEWr . T LM target_compile features() @4k AkrE K H
PP Ry € HRFE, CMakes H s ybritE i B LB i debr il . Al BLik
CMake y ] ifdm 1 S 451, 2B R Sk 3L

TIPS FRA T 5] st CMake{E 46 SCHY, 41 T fi# cmake-compile-features F1U1{A
Kb TR 2 R M RAE S FRUE: hitps://cmake.org/cmake/help/latest/manual/cmake-
compile-features.7.html .


https://cmake.org/cmake/help/latest/manual/cmake-compile-features.7.html

1.10 i FH 3% 1) i

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-01/recipe-10 F4E %], H —NC++R_fl. ZRHILE
CMake 3.5/ (8 m i As) R B2, I H B4/ GNU/Linux. macOSH
Windows L3t 47 i i .

ARERTH ARG, QLML if-else-endif - CMakeib it T B IGER

%5 LH: foreach endforeach Al while-endwhile . PNEHEAILLYS break 45
HEH, DEREMIEA Pk . AREIE R R WA foreach , SKRAEHIE ST
IR TRATE RN HIZERIPEI, FEFI ANB BARmarie T, Koy —HIE 3T
PALRE L .

#ES TAF

P B8 LB, Hhs gl f — i A R 2 — A Fkrh, A
T g 19 A DR AL o

HLAR St
TIHZ CMakeLists.txt HHEETEGHDHE:

1. Horfi8—#, f85E /¥ CMakefI B fRlA . IH BRANES, JEAU 1L
] 2 H

cmake_minimum_required(VERSION FATAL_ERROR)
project(recipe-10 LANGUAGES CXX)
add_library(geometry
STATIC

geometry_circle.cpp

geometry_circle.hpp

geometry_polygon.cpp

geometry_polygon.hpp

geometry_rhombus.cpp


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-01/recipe-10

geometry_rhombus.hpp
geometry_square.cpp

geometry_square.hpp

2. M -03 JuiEA AR IR e, X A ARBCE — AT g R AR IE T

target _compile options(geometry
PRIVATE
-03

3. R, AR ANESCHSIR, DB RO (L BT 74

list(
APPEND sources_with lower optimization
geometry circle.cpp

geometry_rhombus.cpp

4. JEIXESYESAE, el gon ma] -o2 o AR EMRIE OB
8

message(STATUS "Setting source properties using IN LISTS syntax:"

)

foreach(_source IN LISTS sources_with_lower_optimization)
set_source files properties(${ _source} PROPERTIES COMPILE_FLAG
S -02)
message(STATUS "Appending -02 flag for ${ source}")
endforeach()

5 AN THtREEREYE, FIXRIEAIAEFTENEAE S/ COMPILE_FLAGS J&1E:

message(STATUS "Querying sources properties using plain syntax:"

)



foreach(_source ${sources_with lower optimization})
get_source_file property(_flags ${ source} COMPILE_FLAGS)
message(STATUS "Source ${ source} has the following extra COMP
ILE FLAGS: ${ flags}")

endforeach()

6. /o, I compute-areas FIHUT HAR, FH¥F geometry FEIEFRE 7%

add executable(compute-areas compute-areas.cpp)

target link libraries(compute-areas geometry)

7. WIEARE DR IEHRE TS

$ mkdir -p build
$ cd build

$ cmake ..

-- Setting source properties using IN LISTS syntax:

-- Appending -02 flag for geometry circle.cpp

-- Appending -02 flag for geometry_rhombus.cpp

-- Querying sources properties using plain syntax:

-- Source geometry circle.cpp has the following extra COMPILE_FL

AGS: -02
-- Source geometry_ rhombus.cpp has the following extra COMPILE_F
LAGS: -02

8. fxJm, AEH] verBosE=1 faEME IS, KB -02 rEAINLE -03 bri&
ZJa s ABREE MG S (EAS T 02 )AF:

$ cmake --build . -- VERBOSE=1

TAE R



foreach-endforeach EVETIH TELREYIFR L, RREERFCIES . KRBl
Hh, T CRERE . W EAIREUI B R U dn PR gs An iE . CMakefUhS A B
HEINT BINHEA a2

e set_source_files_properties(file PROPERTIES property value) , ‘t¥f
JEtE R BEoNg AR E . 5 EARARE AL, X ECMake T B )&
P, FOVFR R R G AT AR W AR B9 o P B R Y R PR B3R AT ALE
X B 3 https://cmake.org/cmake/help/v3.5/manual/cmake-
properties.7.html#source-file-properties -

e get source file property(VAR file property) K 2 25 2 U B
WfE, I HAFE/ECMake VAR AZHEH,

NOTE:CMake'', #|FRZM D57 R TrH 4. JIRTUUHE List 5L set
A6, B, set(var a b c d e) F List(APPEND a b ¢ d e) #EIE T 41
% a;b;c;d;e o

TIPS N X — U RRARLAL, R EATISEE B — AN 5 B bw (), oA
Hpr e At BRG], A —Mrd, XFERTReaE g, AdEAR
e, FATTHIE S A2 foreach-endforeach o

EEZEPS!

foreach() I1PUFH e F 7 =

e foreach(loop var argl arg2 ...) c AR R AR YR . Y
N sources_with_lower_ optimization TIIHTENgmiFestnGAER, AL
K R, MRWHIERATASEY, WaERITe; ik
Ui, ${sources_with lower optimization} AU ENSEULH
Wit e —AuRE, B PAXEEEGIATIERA, Blin:  foreach(loop_var range
total) EY foreach(loop_var range start stop [step]) -

o XIH|REAERINEIA, HIU: Fforeach(loop_var IN LISTS [listl[...]])

- ZHRIRRENYIR, HANBHM<BNETT.

o XAFEMIEIS, fFlUl: Fforeach(loop_var IN ITEMS [iteml [...]]) - S

B T


https://cmake.org/cmake/help/v3.5/manual/cmake-properties.7.html#source-file-properties

25 il AL

ARE N EENEA

o R RS

o AbPRL PG OC B UE D
o bR Y148 AH IS IR AL
o RO AL 244 2R 45

o LA FE 2% 4R A4

o NEigenEfFfE M &AL

& CMakels T 5, EARRMAIIFAR EEn BB H6E TN
R ReRT), A EIEARS RIS T & . BRIE RGN A . X2
RI, A LEARYEF G A 077 2\l B A/ AR . ax5x-T i e ARAS BAE X G
BICHES, WATRAFISET IR, EESESEEF Tt
FiE HbnF G RITERE. ARESNA, MR INE, Ja i



2.1 KR R4t

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-02/recipe-01 H13# 3. 1Z~l{E CMake 3.5} (B4 5
BRI H L LEGNU/Linux. macOSHIWindows 334733 I
o

CMakes2 —4i5 16 TH. Aif, THFRIERS(0S) LT EC & B g b BB R
HE . NITSRERGAM KNI CMakef WY, SAREHIERGR H&FHwE, B0
FE ] B0 B YA 52 T e 109 . AR, AR IR — AN 7R 2
BEATATIRARRL 7], s Al {5 FH CMake Rl R Gt. N T s L, R4
R R E LA,

Sy W
HAK ST
BATEH —/NEH B 81 CMakeLists.txt #HATIEN:

1. B, & X CMakex KA H AR 1EFER, 155 & NONE :

cmake_minimum_required(VERSION FATAL_ERROR)
project(recipe-01 LANGUAGES NONE)

2. e, MY B HERAE R SUE B ATEIH S

if(CMAKE_SYSTEM_NAME STREQUAL "Linux")

message(STATUS "Configuring on/for Linux")
elseif(CMAKE_SYSTEM_NAME STREQUAL "Darwin")

message(STATUS "Configuring on/for mac0S")
elseif(CMAKE_SYSTEM NAME STREQUAL "Windows")

message(STATUS "Configuring on/for Windows")
elseif(CMAKE_SYSTEM NAME STREQUAL "AIX")

message(STATUS "Configuring on/for IBM AIX")
else()

message(STATUS "Configuring on/for ${CMAKE_SYSTEM NAME}")


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-02/recipe-01

endif()

M2 A, KA RS, I35 BN R g BRI RAARIT N,

3. BUfE, AR E I H:

$ mkdir -p build
$ cd build

$ cmake ..

4. KT CMakefith, XEA ATIRAEB—A/~Lnux ARG E(EHMB RS L, f
2 AN A):

-- Configuring on/for Linux

TAEF

CMake Ny HFr#/E R4 5€ LT CMAKE_SYSTEM NAME , K| JHEAS 75 48 T 5 i) i 2
THEHARERILE R . 285, 7RI AR & E SEUR & THAE RA M %
PRI T 5. {EEH uname i MIARG L, KB EXKEN uname -s K%
. %A EfEmMacOS % & N“Darwin”. fELinuxfliWindows I, ‘&2 5lit4H
JN“Linux”F1“Windows”.  FRAIT 7 fif 7 W] 7245 € FIHRAE R 40 AT € ICMake
. 458, MAZR BB X e AT N, DERIT R 2081 6 12 .

NOTE:Jy | /MU —F G 2 51— G I A, Nz S B4
Shellfir 2, &N iz G U 42 7 BB AT (LinuxAmacOS L FT RHAT A Windows
FEHIERIAT). CMakefUidH AL H T RHATAE k1270 Fa 1T, CMake¥d H 3 &
VAR T S IR RB R



2.2 JE3 5 5 A R B IRACHS

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-02/recipe-02 F14kF], & —NC++R ¥, ZRPILE
CMake 3.5/ (8 m i As) R B2, I H B4/ GNU/Linux. macOSH
Windows L3t 47 i i .

BUARREOLN, BOZE BRI T G IIRAR, (ERAN BRI ILR, Filk
TR E MR AL H O S ARSI o AoRBirh, FE7s a3 F CMake R4
BAE R Gu g FEIRACAY .

& TAE
1EE4 hello-world.cpp 7NEIARHS, ¥ 281EE S5 ] 1 T8

#include <cstdlib>
#include <iostream>

#include <string>

: say hello {
#ifdef IS_WINDOWS

return i ("Hello from Windows!");
#elif IS LINUX
return i ("Hello from Linux!");
#elif IS_MACOS
return i ("Hello from macOS!");
t#telse
return i ("Hello from an unknown system!");
#tendif

}

int main {
<< say_hello() <« e 5
return EXIT_SUCCESS;


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-02/recipe-02

HAR S it

e Makelists.txt SE], (ERATAEWSIL T H IR HRAE R G0H %A o IR
(MEE

1. B, WE T CMakel KA TUH BFRSCFFRITE S

cmake_minimum_required(VERSION FATAL_ERROR)
project(recipe- LANGUAGES CXX)

2. RJE, 38 SCRTHAAT SCAF e Xt o Rl SC A

add_executable(hello-world hello-world.cpp)

3. EiE BN HbRg g 3, iETRAL A3 R1TE 2R ST 44 FK:

if(CMAKE_SYSTEM_NAME STREQUAL “Linux")

target _compile definitions(hello-world PUBLIC "IS LINUX")
endif()
if(CMAKE_SYSTEM NAME STREQUAL "Darwin™)

target _compile definitions(hello-world PUBLIC "IS MACOS")
endif()
if(CMAKE_SYSTEM_NAME STREQUAL “"Windows™)

target _compile definitions(hello-world PUBLIC "IS WINDOWS™)
endif()

MRELZ AT, SERAEATIRIER, JFEEBAEAR RS LAMLEAT N,
4. PlfE, #EFENE, JFREWH:

$ mkdir -p build
$ cd build

$ cmake ..

$ cmake --build .
$ ./hello-world



Hello from Linux!

Windows %4t I, #%& 22K H Windowsf{]Hello. FAt#1E RS0k ™ A AN A 46
t o

TAERH

hello-world.cpp NI, R A S T AL EE S
X IS_WINDOWS . IS _LINUX H{ IS MACOS M&1t-4mi%:

std::string say_hello() {
#ifdef IS WINDOWS
return std::string("Hello from Windows!");
#elif IS LINUX
return std::string("Hello from Linux!");
#elif IS _MACOS
return std::string("Hello from macOS!");
#else
return std::string("Hello from an unknown system!");
#endif

}

X g L 7ECMakeLists.txtHH it B i e 3, Jlidff

H target_compile_definition TETHACHEMT BT . nIDAAEE if-endif 1E
A, DA RSB N FRIA NS, AL N — Dol i s X A A 77 2. ] A
o if-endif WEAJMAF]— if-else-else-endif HHEJH . X NHE, AP
Fi add_definitions(-DIS_LINUX) >RUZE E X (45K, Al UARHEF &% g X),
MAZAE ] target_compile definition . ffif] add_definitions HJH & A&,
B PEREANTH K€ X, 1M target_compile_definitions AN E, FE
SCRRHIF— AR i B A%, LAAIELE PRIVATE |PUBLIC|INTERFACE FRIEFF, PR
XL E AT WL . BB A8, XX LL R 7 T 4H I i B

Wy

e PRIVATE, %wi¥E XK RNHTH M BRR, AN T AL H iz .
o INTERFACE, X145 € Hbngmit e Ok RN H T4 E 1 Eir.



o PUBLIC, %€ SCR N A 45 € 1 B s As A e i B Ay Hodts A e
NOTE:#5 il H h RIS 51 S A E i/ ME, AT EREAE SN 5



2.3 KbPE 5 G A% AH I YR AR

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-02/recipe-03 3|, & —A~C++HlFortran/~fl .
ZRBIHE CMake 3.51 (B E mihiiAs) h 2 &), 3 B C &£ GNU/Linux.
macOSHIWindows L #4731 M3

AT IE S A A IESAL, - BATREAE ] CMake Sk g 13 M 3485 1) 26 AFIRAX

i ARG T gwieds . O TN, ROV Bl L SRS, (HiE 3]
A ARG DLRA B LR, Rl 20 H 7 SA QRS B 4 4 1 AR AL,

tnsanitizers. MX—FAET—EARFIH, RATCEER 7 SLIX— HIsHa
Jiike KRB, 85 G A O A TR ACRS ) AL B R LA AR Y, XA
ITREA L T — 5 T figCMake.

#E#% TAE

AR, BATRMN v FRI—DRBIITEE, BERATEEEZR 4 Fortran 7~
i, Il FE A fE L CMake Ui

H—F hello-world.cpp JEALAY:

#include <cstdlib>
#include <iostream>

#include <string>

: say hello {
#ifdef IS_INTEL_CXX_COMPILER
// only compiled when Intel compiler is selected
// such compiler will not compile the other branches
return i ("Hello Intel compiler!");
#elif IS_GNU_CXX_COMPILER
// only compiled when GNU compiler is selected
// such compiler will not compile the other branches
return i ("Hello GNU compiler!");
#elif IS_PGI_CXX_COMPILER


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-02/recipe-03
https://github.com/google/sanitizers

// etc.
return std::string("Hello PGI compiler!");
#elif IS_XL_CXX_COMPILER
return std::string("Hello XL compiler!");
ttelse
return std::string("Hello unknown compiler - have we met before?")
5
#tendif
}

int main() {
std::cout << say_hello() << std::endl;
std::cout << "compiler name is " COMPILER NAME << std::endl;
return EXIT_SUCCESS;

Fortran 7~fil( hello-world.F90@ ):

program hello

implicit none
#ifdef IS _Intel FORTRAN_COMPILER

print *, 'Hello Intel compiler!’
#elif IS_GNU_FORTRAN_COMPILER

print *, 'Hello GNU compiler!'
#elif IS_PGI_FORTRAN_COMPILER

print *, 'Hello PGI compiler!'
#elif IS_XL_FORTRAN_COMPILER

print *, 'Hello XL compiler!’
#telse

print *, 'Hello unknown compiler - have we met before?’
#endif

end program

HLAR S



HATREN co+ BIBITITUG, IR HE Fortran HIHIT:

1. CMakeLists.txt X fFH, & X 7 CMakes kA Wi H LA CFFHIES:

cmake_minimum_required(VERSION FATAL_ERROR)
project(recipe- LANGUAGES CXX)

2. WRJ5, RE SCRTHRAT H bn BER R RSO

add_executable(hello-world hello-world.cpp)

3. B e CLAN Hbrgi g S, AETRAC TR A% 1 A 2 1 45 X 42 IR AN I N 7

target_compile_definitions(hello-world PUBLIC "COMPILER_NAME=\"$
{CMAKE_CXX_COMPILER_ID}\"")

if (CMAKE_CXX_COMPILER_ID MATCHES Intel)
target_compile_definitions(hello-world PUBLIC "IS INTEL CXX CO

MPILER")

endif()

if (CMAKE_CXX_COMPILER_ID MATCHES GNU)
target_compile_definitions(hello-world PUBLIC "IS GNU_ CXX_ COMP

ILER")

endif()

if (CMAKE_CXX_COMPILER_ID MATCHES PGI)
target_compile_definitions(hello-world PUBLIC "IS PGI_CXX_ COMP

ILER")

endif()

if (CMAKE_CXX_COMPILER_ID MATCHES XL)
target_compile_definitions(hello-world PUBLIC "IS XL CXX COMPI

LER")

endif()

BIAERATE 2 n] LT A5 R 1

$ mkdir -p build



$ cd build

$ cmake ..

$ cmake --build .
$ ./hello-world

Hello GNU compiler!

fEFIAF I g, s BIACRDREFT BDAS R ) 1) (3

HI— DBl cMakeLists.txt SCAFHH) if ERFZEER, HIIABERE
EIiER]. BEERVEHIERIE ? Rl L Oy, iERATEKRESR Fortran 71
il

Fortran ] FH] cMakeLists.txt CAFA, FATFE EMLLT TAE:

1. FHEH Fortran IEF:
project(recipe-63 LANGUAGES Fortran)

2. WRJa, & SCATHAT SO B F B YR SCA o AEARHI R, RS Foe JE4K:
add_executable(hello-world hello-world.F9@)

3. AT E SO HARgm e X, iE WAL 3SR H TG 1 o 1 s

target _compile definitions(hello-world
PUBLIC "IS_${CMAKE_Fortran_COMPILER_ID} FORTRAN_COMPILER"

)

HRITRE e+ mEIMEIF

TAERH



CMakelists.txt S{ERCERS, HEATTALEEE X, FHrEhes Pilib

#%.  Fortran RHIEEIEE BEBIREA, AL

Fl CMAKE_Fortran_COMPILER_ID AF#&, JHII target_compile definition 1 14
IE AL PR ZS AT WAL B E o N T IEROX GO, FRATTLA 0

#"Intel" )\ IS_INTEL_CXX_COMPILER FEC{°A IS_Intel FORTRAN_COMPILER . i
15 I AH S Y] CMAKE_C_COMPILER_ID F/l CMAKE_CXX_COMPILER_ID ZF&:, FAITAILA
£ € B c++ HSLIMHFERIRCR . (B2, 163

B, CMAKE_<LANG> COMPILER_ID ABELRIUENFTA Jm a8 BUE 5 A€ o

NOTE X T NAZTALEE ) Fortran AAAEAEH .Foe JG4%, XTTAFEETALEE AR
A . foe 54K



2.4 F b BRESAA R 51

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-02/recipe-04 F14k 3], @& —NC++R ¥, ZRPILE
CMake 3.5/ (8 m i As) R B2, I H B4/ GNU/Linux. macOSH
Windows L3t 47 i i .

192070448, BG4 47 3 B0z AT 2240 B B A A EAL 64407
Tk, ¥R T WATUERE, FFRBEHRN T K& IR AR 932407 4 5 25 46 1 4
i, PASCEr64fr Fht. W2 M CE, W https://www.viva64.com/en/a/0004/ ,
AT crr RIGBAERI640F & B M8 0 AR 5 5. AR,
2 A g 5 1) 77 SRR B, (H FF 28 H CMake it B (1) 4D Ao I A 2 1 PR
o ATRBIH,  FRATE AT TRA I AT AL B 2844 2 45 WA I 0

& TAE
FATLLFH arch-dependent.cpp ALA5 A4

#include <cstdlib>
#include <iostream>

#include <string>

#define STRINGIFY(x) #x
#define TOSTRING(x) STRINGIFY(x)

std::string say_hello()
{
std::string arch_info(TOSTRING(ARCHITECTURE));
arch_info += std::string(" architecture. ");
#ifdef IS 32 BIT_ARCH
return arch_info + std::string("Compiled on a 32 bit host processo
r.");
#elif IS 64 BIT_ARCH

return arch_info + std::string("Compiled on a 64 bit host processo

r.");


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-02/recipe-04
https://www.viva64.com/en/a/0004/

f#telse

return arch_info + std::string("Neither 32 nor 64 bit, puzzling ..

.ll);
#tendif
}

int main()

{
std::cout << say_hello() << std::endl;

return EXIT_SUCCESS;

HAAR S it
CMakeLists.txt CfFrf, FRATHELLT A%
1. B, 8 SOrTIAT SO B RS HORR 2
cmake_minimum_required(VERSION FATAL_ERROR)

project(recipe- LANGUAGES CXX)
add executable(arch-dependent arch-dependent.cpp)

2. BT IBE 2R /N . CMakeff] CMAKE_SIZEOF VOID P AR & 4x i ifdkAl]
CPU/Z320LIE 264107 . A THE RS BALF & Al 2 1K, FFRE

U SLEE

if(CMAKE_SIZEOF_VOID P EQUAL 8)

target_compile_definitions(arch-dependent PUBLIC "IS 64 BIT AR

CH")
message(STATUS "Target is 64 bits")
else()

target_compile_definitions(arch-dependent PUBLIC "IS 32 BIT AR

CH")
message(STATUS "Target is 32 bits")
endif()



3. M E XA Hbrgm e L, 1ETALERAS: | A LAC BS54, [N 7E e &
R AT ERSTH B

if(CMAKE_HOST_SYSTEM_PROCESSOR MATCHES "i386")
message(STATUS "i386 architecture detected")
elseif (CMAKE_HOST SYSTEM_PROCESSOR MATCHES "i686")
message(STATUS "i686 architecture detected")
elseif(CMAKE_HOST_SYSTEM_PROCESSOR MATCHES "x86 64")
message(STATUS "x86_64 architecture detected")
else()
message(STATUS "host processor architecture is unknown™)
endif()
target_compile definitions(arch-dependent
PUBLIC "ARCHITECTURE=${CMAKE_HOST_SYSTEM PROCESSOR}"
)

4. WEEDH, JFEERESHE BT RE BT e K AERAL):
$ mkdir -p build

$ cd build

$ cmake ..

-- Target is 64 bits
-- x86_64 architecture detected

5. Hoa, FEFFHATACRE (SEPat R Bk T AL FEER 22 H4):

$ cmake --build .
$ ./arch-dependent

x86 64 architecture. Compiled on a 64 bit host processor.

TAE



CMake’E X | CMAKE_HOST_SYSTEM_PROCESSOR AFfe, LA & YHiiz4T HIALFR 21
ZFR. FTLLEEE A4i3867. “i6867. “x86_64". “AMDGA AL, MR, IXEUHRT Y
FIHICPU. CMAKE_SIZEOF_VOID P _Avoidf&4t iR/, AT LA7ZECMakefi & It
HATEW), DMEE L B AREE FRdn e o n] DU TR I 20 EALAG BE 2818 R 45
F, AR AL BEES E X, BE 7 BB 2 SCIRARS o IR GnAE /Y 1 B 7~ 45 v B i
W, 905 ARG I, B 20 G X A ROk, (H 7R A 335 B AR B A S g PRI, X
Wl E AR, X gmESTER13RHTIE.

NOTE:{# ] CMAKE_SIZEOF VOID P +&f% x4 CPU-E 15 B4 3257 5 6447 2L 1K)
ME—“BLIE "R B AE I T

EEZEPS!

%7 CMAKE_HOST_SYSTEM PROCESSOR , CMakeit & X

/' CMAKE_SYSTEM_PROCESSOR L. Hi#E 7 YHliziT FICPUECMakel] & K,
1M & #8529 A0 IEAE N A CPUIM AR . X — N 20, 1558 X
PRI EEER . RITBAER13%, BRFEZ R TREXmENHNE. B
—FhikCMaketa il EALAL B iA RE5H), RMH ¢ Bl cv+h @ XFTS, &6
CMakelf] try_run BREL, S EEHAT UEACAS (25 5.8715) 73 SC I TR AL BE A°F
Fo R [ CUE RS, X LR R T] LLE CMake i 3R (M SR IR () R BSR B
https://github.com/axr/cmake/blob/master/targetarch.cmake ):

#if defined(__i386) || defined(__i386__) || defined(_M_IX86)
#terror cmake_arch 1386
#elif defined(__x86 _64) || defined(__x86 64 ) || defined(__amd64) |
| defined(_M_X64)
#error cmake_arch x86_64
#tendif

X Fh SRS A H AR AL BE AR RS I HERE SRS, DN CMake Bl - 3% A S ik v]
BHEPINERIRTT S H—Mik$E, ¥R HCMake, e HTbIESE, X
WA A L% B A RV S, SRJE M8 target_source fir &KL B AT
AT HF5 arch-dependent MK IR SO

add executable(arch-dependent "")


https://github.com/axr/cmake/blob/master/targetarch.cmake

if (CMAKE_HOST_SYSTEM_PROCESSOR MATCHES "i386")
message(STATUS "i386 architecture detected")
target_sources(arch-dependent
PRIVATE
arch-dependent-1386.cpp
)
elseif (CMAKE_HOST SYSTEM_PROCESSOR MATCHES "i686")
message(STATUS "i686 architecture detected")
target_sources(arch-dependent
PRIVATE
arch-dependent-1686.cpp
)
elseif (CMAKE_HOST SYSTEM_PROCESSOR MATCHES "x86 64")
message(STATUS "x86 64 architecture detected")
target_sources(arch-dependent
PRIVATE
arch-dependent-x86_ 64.cpp
)
else()
message(STATUS "host processor architecture is unknown")
endif()

ZMOTIS, DRI AT AT E SN TR, BOVECHERZESE. b,
AN SCA 22 18] AR ACAS B 11 E 2 o Al 7L



2.5 Fo AL PR 28 5 A4

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-02/recipe-05 F14k 3], @& —NC++R ¥, ZRPILE
CMake 3.10/R (85 =i b A% ) e A &4, H 24 /EGNU/Linux. macOSH!
Windows L3t 47 i i .

ARGl AR e I T fECMake f 75 B MG I EHLALHE 88 SCRFINTR 05 X
MNIIRER B IRA A INEICMake 1], 7 2CMake 3.108 5 m ilRAS . Al 1K)
EHARGELE, TR EMNK S EabrE, sl LKA ik, BUR
Ya EHLAR GRS . Aofid, FATH Hbs2fill THLRSE L, ARt
Hlas e SR RIS cor JNE, FRARSERATEN RS

HE& TAE
FATE ce+ JHIL( processor-info.cpp )W N ATIs:

#include "config.h"

#include <cstdlib>

#include <iostream>

int main

{
<< "Number of logical cores: "
<< NUMBER_OF LOGICAL_CORES << 22 E
<< "Number of physical cores: "
<< NUMBER_OF PHYSICAL_CORES << 23 E
<< "Total virtual memory in megabytes: "
<< TOTAL_VIRTUAL_MEMORY << 38 g
<< "Available virtual memory in megabytes: "
<< AVAILABLE_VIRTUAL_MEMORY << 28 2
<< "Total physical memory in megabytes: "
<< TOTAL_PHYSICAL_MEMORY << 3 & g

<< "Available physical memory in megabytes: "


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-02/recipe-05

HALA config.h kI, FAVGHEM config.h.in ERIXAY

(G

std:

std:

std:

std:

std:

std:

std:

std:

std:

std:

std:

std:

std:

std:

std:

:cout

:cout

:cout

:cout

:cout

:cout

:cout

:cout

:cout

:cout

:cout

:cout

:cout

:cout

:cout

<<
<<
<<
<<
<<
<<
<<
<<
<<
<<
<<
<<
<<
<<
<<
<<
<<
<<
<<
<<
<<
<<
<<
<<
<<
<<
<<
<<
<<
<<
<<

AVAILABLE_PHYSICAL_MEMORY << std::endl;

"Processor is 64Bit:
IS 64BIT << std::endl;

"Processor has floating point unit:

HAS_FPU << std::endl;

"Processor supports MMX instructions:

HAS _MMX << std::endl;

"Processor supports Ext. MMX instructions:

HAS_MMX_PLUS << std::endl;

"Processor supports SSE instructions:

HAS_SSE << std::endl;

"Processor supports SSE2 instructions:

HAS SSE2 << std::endl;

"Processor supports SSE FP instructions:

HAS_SSE_FP << std::endl;

"Processor supports SSE MMX instructions:

HAS_SSE_MMX << std::endl;

"Processor supports 3DNow instructions:

HAS_AMD_3DNOW << std::endl;

"Processor supports 3DNow+ instructions:

HAS_AMD_3DNOW_PLUS << std::endl;
"IA64 processor emulating x86 :
HAS TA64 << std::endl;

"0S name: "

OS_NAME << std::endl;
"0S sub-type: "
OS_RELEASE << std::endl;
"0OS build ID: "
OS_VERSION << std::endl;
"0S platform: ™

0S_PLATFORM << std::endl;

return EXIT_SUCCESS;

config.h.in HWI'F:



#pragma once

#tdefine NUMBER_OF LOGICAL_CORES @ NUMBER_OF LOGICAL_CORES@
#tdefine NUMBER_OF_PHYSICAL CORES @ NUMBER_OF_PHYSICAL_CORES@
#tdefine TOTAL_VIRTUAL_MEMORY @ TOTAL_VIRTUAL_MEMORY@

#define AVAILABLE_VIRTUAL_MEMORY @ AVAILABLE_VIRTUAL_MEMORY@
#define TOTAL_PHYSICAL_MEMORY @ TOTAL_PHYSICAL_ MEMORY@
#tdefine AVAILABLE_ PHYSICAL_MEMORY @ AVAILABLE PHYSICAL_MEMORY@
#tdefine IS_64BIT @_IS_64BIT@

#define HAS_FPU @ HAS_FPU@

#tdefine HAS_MMX @_HAS_MMX@

#tdefine HAS_MMX_PLUS @ HAS_MMX_PLUS@

#tdefine HAS_SSE @ HAS_SSE@

#define HAS_SSE2 @ HAS_SSE2@

#tdefine HAS_SSE_FP @ HAS_SSE_FP@

#tdefine HAS_SSE_MMX @ _HAS_SSE_MMX@

#tdefine HAS_AMD_3DNOW @ HAS_AMD_3DNOW@

#tdefine HAS_AMD_3DNOW_PLUS @ HAS_AMD_3DNOW_PLUS@

#define HAS_IA64 @ HAS_IA64@

#tdefine OS_NAME "@ 0S NAME@"

#tdefine OS_RELEASE "@ 0S RELEASE@"

#define 0S_VERSION "@ 0OS VERSION@"

#tdefine OS_PLATFORM "@ 0S PLATFORM@"

4R ey S i

AT A FHICMake -V & 378 config.h FHIIRE S, FRE R BIIE SCA:g 13 T 4k
73 A

1. B, BATE X T CMakef{lhiA . T H L ARAIHE 5

cmake _minimum_required(VERSION FATAL_ERROR)
project(recipe-05 CXX)

2. e, e SXHEBRAI AT SO RSO, RS H



add_executable(processor-info "")

target_sources(processor-info
PRIVATE

processor-info.cpp

target_include_directories(processor-info
PRIVATE
${PROJECT_BINARY_DIR}

METHEIRGEMEE, R T

foreach(key
IN ITEMS

NUMBER_OF_LOGICAL_CORES
NUMBER_OF_PHYSICAL_CORES
TOTAL_VIRTUAL_MEMORY
AVAILABLE_VIRTUAL_MEMORY
TOTAL_PHYSICAL_MEMORY
AVAILABLE_PHYSICAL_MEMORY
IS_64BIT
HAS_FPU
HAS_MMX
HAS_MMX_PLUS
HAS_SSE
HAS_SSE2
HAS_SSE_FP
HAS_SSE_MMX
HAS_AMD_3DNOW
HAS_AMD_3DNOW_PLUS
HAS_TA64
0S_NAME
OS_RELEASE
0S_VERSION
OS_PLATFORM



)
cmake _host system_information(RESULT _${key} QUERY ${key})

endforeach()

4. EX THNKAZEG, BLE config.h :

configure file(config.h.in config.h @ONLY)

5. MAEHERAFBCE . Ao AT T H -

$ mkdir -p build
$ cd build

$ cmake ..

$ cmake --build .
$

./processor-info

Number of logical cores: 4

Number of physical cores: 2

Total virtual memory in megabytes: 15258
Available virtual memory in megabytes: 14678
Total physical memory in megabytes: 7858
Available physical memory in megabytes: 4072
Processor is 64Bit: 1

Processor has floating point unit: 1
Processor supports MMX instructions: 1
Processor supports Ext. MMX instructions: ©
Processor supports SSE instructions: 1
Processor supports SSE2 instructions: 1
Processor supports SSE FP instructions: ©
Processor supports SSE MMX instructions: ©
Processor supports 3DNow instructions: ©
Processor supports 3DNow+ instructions: ©
IA64 processor emulating x86 : ©

0S name: Linux

0S sub-type: 4.16.7-1-ARCH

OS build ID: #1 SMP PREEMPT Wed May 2 21:12:36 UTC 2018
0S platform: x86_64



6. % th = hil s AL BRI AN R AR AL .

TAERH

CMakeLists.txt H1ff] foreach fEHM AW LA, e MBI R, R
B A% O R EL S cmake_host_system_information , ‘B & #]iz{TCMakel] FH1 &
G RGE R A, BATEANEMEH T —REOHH. RfE, XS
ERACE config.h.in I HALRF, AL config.h o SLECEAH

H configure file & 5E. /)5, config.h B ETE processor-

info.cpp "o ST, EAEATENRIBERE o FRATKEAE 555 5 (0 B I AN g N
ERAE) AN 55 6 75 (2E BIEARAS ) R BT X M T

FEZEPS)

XF 1 S AIARL R A AL PR a5 8 SRR, 15 R DL RS R
https://github.com/VcDeveI/Vc/bIob/master/cmake/OptimizeForArchitectu re.cma
o A, M@ EHLAT RSB ATAMSH EHA R, R RER,
%%5%%% BRI RE SR R B AA RES R ANE] o R LI R R — ﬁﬁ%

e, KEEM G RN B IR, RACIFERE BN TS A b


https://github.com/VcDevel/Vc/blob/master/cmake/OptimizeForArchitecture.cmake

2.6 ~NEigen/ZEf# gt v =4b

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-02/recipe-06 F14kF], @& —NC++R ¥, ZRPILE
CMake 3.5hR (83 il A) 2 F 2, I H 2 44E GNU/Linux. macOSHI
Windows L3t 47 i i .

o X TR I FOR BTN Z,

AP R ThRE, AT AR AT B 1k e
REREAL, DAREAE A L ACEL X Eigen

Blln. ZerERE. AR BPR R i
Co+ B NI AT PRAT A

#E#% TR

FATHEigen C++iitiZE, FRATRMEREHE, R Edmirasis
KB HAEN . XAREIIEIS linear-algebra.cpp S

#include <chrono>

#include <iostream>
#include <Eigen/Dense>

EIGEN_DONT_INLINE

double simple function

{
// this simple function computes the dot product of two vectors
// of course it could be expressed more compactly
double d = va.dot(vb);

return d;

int main
{
int len = 5

int num_repetitions = 5


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-02/recipe-06

// generate two random vectors
Eigen::VectorXd va = Eigen::VectorXd::Random(len);
Eigen::VectorXd vb = Eigen::VectorXd::Random(len);

double result;

auto start = ::chrono: :system_clock: :now();
for (auto i = 9; i < num_repetitions; i++)
{
result = simple_ function(va, vb);
}
auto end = ::chrono: :system clock: :now();

auto elapsed seconds = end - start;

<< "result: << result <« N ;

<< "elapsed seconds: << elapsed_seconds.count() <<

FATIHE R E4L T LI simple function H A AR AR

L] S it

PEEigenZE 1SR, 15 B IE MM gn PEas br S 2 LA s &AL RS . 1RFRAT]
FEH CMakelLists.txt :

1. FEB— c++11 TiH:
cmake_minimum_required(VERSION FATAL_ERROR)
project(recipe-96 LANGUAGES CXX)
set (CMAKE_CXX_STANDARD )

set (CMAKE_CXX_EXTENSIONS OFF)
set (CMAKE_CXX_STANDARD_REQUIRED ON)

2. fffEigenE, A7 ZAE RS ERBIE IR



find_package(Eigen3 REQUIRED CONFIG)

CheckCXXCompilerFlag.cmake AR{HEARER A4

include(CheckCXXCompilerFlag)

. K& -march=native ZWiFsstr g LIE:

check_cxx_compiler_flag("-march=native" _march_native_works)

. A NMET -xHost JmiRERAREWITE:

check_cxx_compiler_flag("-xHost" _xhost_works)

BT ATEE _OX_FLAGS » SRERAE WA K2 BP0 AN G PR 285 Hh 46 21 1 S
EatrE. WRER _march_native_works , FATH _CXX_FLAGS WEN -
march=native . WIHEEZF| xhost works , FATK CXX_FLAGS BN -
xHost o WIEANTESARAER, _cxx_FLAGS ¥ =S, JEEEAREAL:

set(_CXX_FLAGS)
if(_march_native_works)

message(STATUS "Using processor's vector instructions (-marc
h=native compiler flag set)")

set(_CXX_FLAGS "-march=native")
elseif(_xhost_works)

message(STATUS "Using processor's vector instructions (-xHos
t compiler flag set)")

set(_CXX_FLAGS "-xHost")
else()

message(STATUS "No suitable compiler flag found for vectoriz
ation")
endif()



7. N TAETHE, BATENRIACKIRRAE X7 — DT B s, M

P i
add_executable(linear-algebra-unoptimized linear-algebra.cpp)

target link libraries(linear-algebra-unoptimized
PRIVATE
Eigen3::Eigen

8. BeAh, FATE T AU

add_executable(linear-algebra linear-algebra.cpp)

target_compile_options(linear-algebra
PRIVATE
${_CXX_FLAGS}

target link libraries(linear-algebra
PRIVATE
Eigen3::Eigen

9. EFATELE— XA AT PAT M ——E BN E(FEARGIF, -

march=native_works ):

$ mkdir -p build
$ cd build

$ cmake ..

-- Performing Test _march_native_works
-- Performing Test _march_native_works - Success
-- Performing Test _xhost_works

-- Performing Test _xhost_works - Failed



-- Using processor's vector instructions (-march=native compiler
flag set)

10. f&Ja, EBAIG R HAT M, FFHEGE AT A

$ cmake --build .

$ ./linear-algebra-unoptimized

result: -261.505
elapsed seconds: 1.97964

$ ./linear-algebra

result: -261.505
elapsed seconds: 1.05048

TAEF

REHUE R ESRSE, RG] IR X L, SRS i rEse. ¥
ZMAHEE W] LLUNEIgen e FRERIGAR IF BNk, v LAFE{E FHEigen e, it 255
JEIAEA . FAIPTEMEI AL, R as NN A, JFOU TR R4S
T A AR o AN [R] ) G 1284 116 2 7 2 (56 P A [R) R B SR SEBIX — 5 s GNU%
B -march=native FRERSIIX— i, TMinteldm 28 A -xHost Fri&.
i checkCxxCompilerFlag.cmake FRELEEMLH] check_cxx_compiler flag PR%X
BEAT O B A b S AU AR A

check_cxx_compiler_ flag("-march=native" _march_native_works)
XA R HERZ S AL

o AR BERE M mMEFRRE.
o AN FSRIEER B 4L B (trueEkfalse) A &, BT NE, RATK L
TEFREUINE] _oxx_FLAGS A, 2SN H T AT HAT B AR B Y ik 48

PRk



FEZEDS!

Ko~ e] S5a7— R~ BIMZE S, B LMEA cmake_host_system_information Zrifj4b
PEAS I RE -



S3TE KU S TR

AT BN A

o R illPythonf ke #s

o & ilIPython/%

o I Python & He 4,

o K MIBLASFILAPACKE 2

o frMOpenMPIH:AT F1 45

o FIMMPIFAT IR

o ¥ MEigenZE

o failllBoost/%

o A HNESE: 1 . 48 F pkg-config
o RrIANEREE: 11. P B findfib

BATITE H w2 T HAR D AE . AT, WA E . HEZER
WiH, PARanfgEdz X . CMaked —H T, R TRl & FH A EE
J¥, il PythonfiBoost. FJLAM#H cmake --help-module-list FRAFILA IR
MFNER . B, AZPra W EMERE SRS, AR0aE S ki
Ko KEWPPRMMETH, TfECMakel] find Ear4:

o find_file: 7EAHR AR T B A 42 S

o find_library: &3k —A N

« find_package: M#MHIH EHRANE R E
e find_path: &S TEE M H

e find_program: k#|—/NATHATRER

NOTE: "] LA#iFH --help-command %17 .7~ CMake N & fin & 4T BN SRS .



3.1 fu I Pythonfi# & &%

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-

cookbook/tree/v1.0/chapter-03/recipe-01 H13# 3. 1Z~I{ECMake 3.5} (55
BRI H L LEGNU/Linux. macOSHIWindows 334733 I

e

Python& —FAEERATHIE S . W2 HH HPythonZs 5 I T H, Mk EREF
PEITRAE S, B fERC B B R T PythonliA . IXFMELL R, #hfRiz
A7 I X Python i R4 (1 MR 75 ZEAF 203 L o AR FR 7 (e e 00 A0 156 7

Pythonfii 25 -

PATEAH find_package 14, XN F ARE,
T

AR S

BRATEZE L @ CMakeLists.txt X4

1. B, & XCMakefKiAMINH AR HR, XEATF

cmake_minimum_required(VERSION FATAL_ERROR)
project(recipe- LANGUAGES NONE)

2. X5, M find_package 2K EIPythonfiffsas:

find_package(PythonInterp REQUIRED)

3. WJa, IATPythondn & Fisk e 1k th AR [BHH:

execute_process(
COMMAND

BARAE 5 SR

${PYTHON_EXECUTABLE} "-c" "print('Hello, world!')"

RESULT_VARIABLE _status
OUTPUT_VARIABLE _hello_world


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-03/recipe-01

ERROR_QUIET
OUTPUT_STRIP_TRAILING_WHITESPACE

)

4. &5, FTEIPythonty 4 iR [BIE AN H -

message(STATUS "RESULT VARIABLE is: ${ status}")
message(STATUS "OUTPUT VARIABLE is: ${ hello world}")

5 BCEIH:

$ mkdir -p build
$ cd build

$ cmake ..

-- Found PythonInterp: /usr/bin/python (found version "3.6.5")
-- RESULT_VARIABLE is: ©

-- OUTPUT_VARIABLE is: Hello, world!

-- Configuring done

-- Generating done

-- Build files have been written to: /home/user/cmake-cookbook/c

hapter-03/recipe-01/example/build

TAE R

find_package &M T RINFIKE MICMakeiEL iy 4. IXLEREEL 5 CMake
ma, ATHIRARGEN BT I, CMakeBid SCARFR

N Find<name>.cmake , 41 find_package(<name>) B, FHtHjdy 42
BAT,

b VAERGE LS R Ah, EHRARTUL S E | AR, Rk
SERRERE] T A4, WATUAEE O cMakelists.txt A HIX LA &, X
Pythonf#fi s, FHRMEEA FindPythonInterp.cmake P H ¥ E | —LCMake
A H



PYTHONINTERP_FOUND: & 754k R i B s
PYTHON_EXECUTABLE: Pythonfifsas 3] m] $h47 -1 42
PYTHON_VERSION_STRING: Pythonfif2s 1) ¢ B iA1= B
PYTHON_VERSION_MAJOR: Pythonfi#R:seit =R A S
PYTHON_VERSION_MINOR : Pythonfi## &8 it vk B i A 5
PYTHON_VERSION_PATCH: Pythonfi##: s f4b T A5

A LA CMake, R ERMCARIE . Flan, ZKPythonf@eds kA KT 555
J2.7: find_package(PythonInterp 2.7)

A DA g 3 A AR AR

find_package(PythonInterp REQUIRED)

U RAE A 4R AL B P I 3R )1 & PythonfRe 25 1 AT $1AT 301, CMakek 1 1E S
o

TIPS:CMake i 1R Z BB ER . AT AL CMakefE L S &

W] Find<package>.cmake FHEYR, FELEAHEFEA1Z AT VELH R e AT S

. find_package i1 HSA] LS
https.//cmake.org/cmake/help/v3.5/command/find_ackage.html . 7E£& 3 ASH—
MBI BATT VA
https://github.com/Kitware/CMake/tree/master/Modules ] CMakef& B 5L
—— BNl RS A E, DLAIRAT LATE cMakeLists. txt WS )32

=

EHo

FEZEDS!

ﬁ‘r}‘(#@?ﬁ%ﬁﬁ%ﬁﬁ‘{ﬁﬁﬁﬁ CMake ik IEME A EAT. H 7 AT LA HICLI
-0 ZHUEIEMPIIED, HIFCMake B B FFE M B . Pythonf#keds n] LA
ﬁﬁ%?ﬁﬂﬁ.

$ cmake -D PYTHON EXECUTABLE=/custom/location/python ..

X fe e AEFRME /custom/location/pytho 2% H 3% H IPython i $4 17 3044


https://cmake.org/cmake/help/v3.5/command/find_ackage.html
https://github.com/Kitware/CMake/tree/master/Modules

NOTE: &MUl 2 AN H,  Find<packages.cmake FEHRARFHR ST — Bl
. 2 CMakeoizk B P AL, FRATTE B e e AH A A E A SRS, DL T
U] 1E A L6 ) CMaketit . n] DAAE 28 3 b EL32 00 S S, AB i 5 H] cmake
--help-module FindPythonInterp ="E.

B TR 2 A, BATE SRS —AME TR W helperfbitl . AoRpid, &
IER 1 AR 5

message(STATUS "RESULT_VARIABLE is: ${ status}")
message(STATUS "OUTPUT_VARIABLE is: ${ hello_world}")

i PA T TR AT B

include(CMakePrintHelpers)
cmake print_variables( status _hello world)

R A LT i

-- _status="0" ; _hello world="Hello, world!"

ARATHEHEME RN EZE L, H2%
https://cmake.org/cmake/help/v3.5/module/CMakePrintHelpers.html .


https://cmake.org/cmake/help/v3.5/module/CMakePrintHelpers.html

3.2 fullPython/%

NOTE: It R BICHS ] ALE hitps://github.com/devcafe/cmake-
cookbook/tree/v1.0/chapter-03/recipe-02 F14E3|, H—NCxrhl. ZnFIfE
CMake 3.5/ (8 m i As) R B2, I H B4/ GNU/Linux. macOSH
Windows L3t 47 i i .

A LU I Python T H R A ERAERE P Bt o AR100, 384 BE 5 KA VA AT LORE
PREIE 5 (lnPython) 5 4 E 5 (NCEC+H)H &2l . — P2y e
Python, 3@ id % i 3t (1) Col CH+AR B IR S6 S8R E IR ALHT RAUNTHT T e,
KRN T, 57— Fi K Pythonfl B 8 iR A BICELCH+EEF o PIRPTVAHR
2T A AT

o PythonfRsas 1) TAE A
o Pythonzk 3 f4:Python.hifya] FH P
o Pythoniz {7 It} Elibpython

=LA P H I Python il AS i A [A] . AT 2237 1 AT 2 Python ik
aes ARG, BT R T AR T

#E 2% TAF

FATE — A7 . PythonfXhS, ik ARICFEFH, 1] LAFEPython SO b ] _E 4K
B, JESAFFRN hello-embedded-python.c

#include <Python.h>

int main(int char {
Py_SetProgramName(argv[©]); /* optional but recommended */
Py_Initialize();
PyRun_SimpleString("from time import time,ctime\n"
"print 'Today is',ctime(time())\n");
Py_Finalize();

return 0;


https://github.com/devcafe/cmake-cookbook/tree/v1.0/chapter-03/recipe-02

BEACRS R AERE PP R AR AL Python i ReaR 1 SE B, IR HIPythonff) time A58, #T
T H .

NOTE: ik A\ XA R LAFE Python SCAS T T )
https://docs.python.org/2/extending/embedding.html F1
https://docs.python.org/3/extending/embedding.html F 3% F] .

HAKR ST
DL /& CMakeLists.txt HO[FI350E:

1. B CMakef KA TUH AFKAFT 7 1E S

cmake_minimum_required(VERSION FATAL_ERROR)
project(recipe- LANGUAGES ()

2. il ff FHCObRE, XAN™HG B R HPythonsi %, (HA M KATGE T Z % Python
AT IERE:

set (CMAKE_C_STANDARD 299)
set (CMAKE_C_EXTENSIONS OFF)
set (CMAKE_C_STANDARD_REQUIRED ON)

3. K FIPythonfitFiss . IX/&—/> REQUIRED i

find_package(PythonInterp REQUIRED)

4. HE|PythonJ SCAFFIE FIHEER, FRN FindPythonLibs.cmake :

find_package(PythonLibs ${PYTHON_VERSION MAJOR}.${PYTHON_VERSION
_MINOR} EXACT REQUIRED)

5. f#/H hello-embedded-python.c JE A, II—ANrIHUAT H A5


https://docs.python.org/2/extending/embedding.html
https://docs.python.org/3/extending/embedding.html

add_executable(hello-embedded-python hello-embedded-python.c)

6. FTHAT A Python.h S30fE. B, XANHARH include H 32ty
Pythonff) include H3%, AILL#EIL PYTHON_INCLUDE_DIRS s i#kTHH %€:

target_include_directories(hello-embedded-python

PRIVATE
${PYTHON_INCLUDE_DIRS}

7. W5, B PAT OB B Python e, @i PYTHON_LIBRARIES ZAF & iJj A
target link libraries(hello-embedded-python

PRIVATE
${PYTHON_LIBRARIES}

8. BIfE, HHATHIE:
$ mkdir -p build

$ cd build

$ cmake ..

-- Found PythonInterp: /usr/bin/python (found version "3.6.5")

-- Found PythonLibs: /usr/lib/libpython3.6m.so (found suitable e
xact version "3.6.5")

9. Hm, PATHE, FHEATAPAT IO

$ cmake --build .
$ ./hello-embedded-python

Today is Thu Jun 7 22:26:02 2018



TAERH

FindPythonLibs.cmake HEHUK A Python Sk S FIERIARHER B . T, FRAI
(FIT0 H 7 X LRI, QR BT IR BIX SR, RHFIEACE, R AR

EE, AR ZE R CMake i il Z23E FIPython i $AT 3. X528 T B IR T 34
T30 SROUHER A — DN ULBEC I RRCAS . X0 T A FIRAS, AT REAEIS AT I 2 2L
At . FATEIL FindPythonInterp.cmake & X

] PYTHON_VERSION_MAJOR Al PYTHON_VERSION MINOR >KSZI):

find package(PythonInterp REQUIRED)
find_package(PythonLibs ${PYTHON_ VERSION MAJOR}.${PYTHON VERSION MIN
OR} EXACT REQUIRED)

i ExacT G, [RHICMaketillfs @ BINRAS, TEA o2 VTR 1 AH B
Python A A 36 SCAF A . FRATTAT LA PYTHON_VERSION_STRING X%, #EAT
SR R LR

find_package(PythonInterp REQUIRED)
find_package(PythonLibs ${PYTHON_VERSION_STRING} EXACT REQUIRED)

FEZEDS!

HPython NE R % H s,  IRATTUHAT i 12 Python Sk ST AT 2E I A3 B 72 1R 7
11?5 T-Pythonfifkds, mJLUEMCLIE) -D izTifs

% PYTHON_LIBRARY F1 PYTHON_INCLUDE_ DIR i&MjiSKim#|CMakedx #4%F & i) H
Ko IXELEIFRE T AT NA:

o PYTHON_LIBRARY: 5 [rPythonZ [ #4%
e PYTHON_INCLUDE_DIR: Python.hfE /) #1%

XAE, BLEEIRTS AT 7 [ Python iR AN

TIPS: G0 75 2% -D PYTHON_EXECUTABLE . -D PYTHON_LIBRARY Fll -D
PYTHON_INCLUDE_DIR f&i#i%t CMake CLI, VIMEHEF) I 58 (i A0 N I RR A i 2HAF



FK Pythonfig e s 2 HIT R AR UL IE D 56 4 A [R] R RBCAS W e {0 TR HE, 0T ARt
Ke ATz ARr A B R G B3 7 2 ARG UG k. CMake
BA2MRA PG 7 HIPythonf IR B, B 7E AR RIS T ) . 3K

i1 cmakeLists.txt FRIIES 7 tHOKE B4k A

find_package(Python COMPONENTS Interpreter Development REQUIRED)

FRAT A LIS e TR R R SR, ik
https://cmake.org/cmake/help/v3.12/module/FindPython.html


https://cmake.org/cmake/help/v3.12/module/FindPython.html

3.3 & Pythont& B fl £y,

NOTE: It R BICHS ] ALE hitps://github.com/devcafe/cmake-
cookbook/tree/v1.0/chapter-03/recipe-03 HHE, BE—AC++rfl. ZnHBI{fE
CMake 3.5/ (8 m i As) R B2, I H B4/ GNU/Linux. macOSH
Windows L3t 47 i i .

BT s d, AR 7 k6 il PythonfddRege, DL il 4 e — AN Rj BRI C
FEF (iR NPythonfii B 28). 1%, QIR T 45 2 MIPythontsidk, TCit &
Python TE. #x APython 27, &2¥ EPythonfFE. #ilan, Fh2EFRAEE wAT
{8 FINumPy AL AR B 1] 75, 85T Python B e B AL i 51 H rfr, o Tl A %o 3% e
Python 58 (AR A o B 22 . AR B)KE e s an 4R A - 3RS, DA B e 1
Pythont5i L fl 41,

#E 2% TAF

BT 2R CH+HRF A B — M A — SIBIT . X AR OIS
Python 4 (4, JF B T AT IR 44 B HIC++ FTHAT SCHF, RAAT F
s LHIPython s i U .

Python 37- %1415 ( Py3-pure-embedding.cpp )E. & LA FIFAAL (TGS I
https://docs.python.org/2/extending/embedding.html#pure-embedded 5Python
2RI EE2K):

#include <Python.h>
int main(int argc, char* argv[]) {
PyObject* pName, * pModule, * pDict, * pFunc;
PyObject* pArgs, * pValue;
int i;
if (argc < 3) {
fprintf(stderr, "Usage: pure-embedding pythonfile funcname [args
1\n");
return 1;

}


https://github.com/devcafe/cmake-cookbook/tree/v1.0/chapter-03/recipe-03
https://docs.python.org/3.5/extending/embedding.html#pureembedded
https://docs.python.org/2/extending/embedding.html#pure-embedded

Py Initialize();
PyRun_SimpleString("import sys");
PyRun_SimpleString("sys.path.append(\".\")");
pName = PyUnicode_DecodeFSDefault(argv[1]);
/* Error checking of pName left out */
pModule = PyImport_Import(pName);
Py DECREF(pName);
if (pModule != NULL) {
pFunc = PyObject_ GetAttrString(pModule, argv[2]);
/* pFunc is a new reference */
if (pFunc && PyCallable Check(pFunc)) {
pArgs = PyTuple New(argc - 3);
for (i =0; i < argc - 3; ++i) {
pValue = PyLong FromLong(atoi(argv[i + 3]));
if (!pvalue) {
Py DECREF(pArgs);
Py DECREF(pModule);
fprintf(stderr, "Cannot convert argument\n");
return 1;
}
/* pValue reference stolen here: */
PyTuple SetItem(pArgs, i, pValue);
}
pValue = PyObject_CallObject(pFunc, pArgs);
Py_DECREF(pArgs);
if (pvalue != NULL) {
printf("Result of call: %1d\n", PyLong_AsLong(pValue));
Py_DECREF(pValue);
}
else {
Py_DECREF(pFunc);
Py_DECREF (pModule);
PyErr_Print();
fprintf(stderr, "Call failed\n");

return 1;

else {



if (PyErr_Occurred())
PyErr_Print();
fprintf(stderr, "Cannot find function \"%s\"\n", argv[2]);
}
Py_XDECREF (pFunc);
Py_DECREF (pModule);
}
else {
PyErr_Print();
fprintf(stderr, "Failed to load \"%s\"\n", argv[1]);
return 1;
}
Py_Finalize();

return 0;

A TR L R A PythonfCi( use_numpy.py MEFHNumPY¥& & —/MERE, a4
T2 N1.0:

import numpy as np

def :
A = np.ones(shape=(rows, cols), dtype=float)
print(A)

num_elements = rows*cols

return(num_elements)

HAR S

AR, FRATTRE S 14 H CMakef BENumPy & & Al o AT 75 LA £
Pythonfii e st . SKCHFMEE RS F2rTHET. R)5, B HEREANumPY AT
FH A -

1. B, IATE XL T RIKCMakehinA . TUHAFR. 15 5 MC++ri:



cmake_minimum_required(VERSION FATAL_ERROR)
project(recipe- LANGUAGES CXX)

set (CMAKE_CXX_STANDARD 11)

set (CMAKE_CXX_EXTENSIONS OFF)

set (CMAKE_CXX_STANDARD REQUIRED ON)

2. EIRMREST . SSCIFRNEE I A5 AT ) 5 ¥k 58 e A A

find package(PythonInterp REQUIRED)
find_package(PythonLibs ${PYTHON_ VERSION MAJOR}.${PYTHON VERSION
_MINOR} EXACT REQUIRED)

3. IEFFT L Pythontsitl, F55E a3 BMIRA . A LITE CMakelists.txt
HATPython A AT RN

execute_process(

COMMAND

${PYTHON_EXECUTABLE} "-c" "import re, numpy; print(re.comp

ile('/__init_ .py.*"').sub('',numpy. file ))"

RESULT_VARIABLE _numpy_status

OUTPUT_VARIABLE _numpy location

ERROR_QUIET

OUTPUT_STRIP_TRAILING WHITESPACE

)

4. INRHEBINUMPyY, N numpy status AZE NI, BNV R TR,
M _numpy_location HFELE NumPYyREL I EE 2. IR FINumPy, P&
HIGL B ORAF 2 — 409 NumPy HEBTAR . R, FIREHRSET, XEWE
CMakefll @ | —MFAMEA R, HPMWEA MEBUZA R

if(NOT _numpy_ status)
set(NumPy ${ numpy location} CACHE STRING "Location of NumPy"

)
endif()



5. NP RMEMEEIIMRA. FFE, RAE cMakelists.txt HFJEN T —Lk
Python/&i:, KRRAIREAZES] numpy version ZFEH:

execute_process(
COMMAND

${PYTHON_EXECUTABLE} "-c" "import numpy; print(numpy._ver
sion_ )"
OUTPUT_VARIABLE _numpy_version
ERROR_QUIET
OUTPUT_STRIP_TRAILING_WHITESPACE
)

6. &xJi, FindPackageHandleStandardArgs HJCMakefd DL IE#f k% ik
B NumPy_FOUND 7 & Al {5 E.:

include(FindPackageHandleStandardArgs)
find_package_handle_standard_args(NumPy
FOUND_VAR NumPy_FOUND
REQUIRED_VARS NumPy
VERSION_VAR _numpy_version

)

7. —HIEFBIER BN PA WO, AT AT LA PR AT AT SO, IR LR 2
Python/%:

add_executable(pure-embedding "")

target_sources(pure-embedding
PRIVATE

Py${PYTHON_VERSION MAJOR}-pure-embedding.cpp

target_include _directories(pure-embedding
PRIVATE

${PYTHON_INCLUDE_DIRS}



target link libraries(pure-embedding
PRIVATE
${PYTHON_LIBRARIES}

8. EAMTELIURIUE use_numpy.py fE build HgHnr]H:

add_custom_command(
OUTPUT
${CMAKE_CURRENT_BINARY DIR}/use_numpy.py
COMMAND
${CMAKE_COMMAND} -E copy_ if_different ${CMAKE_CURRENT SOUR
CE_DIR}/use_numpy.py
${CMAKE_CURRENT_BINARY DIR}/use_numpy.py
DEPENDS
${CMAKE_CURRENT_SOURCE_DIR}/use_numpy.py

# make sure building pure-embedding triggers the above custom co
mmand
target_sources(pure-embedding
PRIVATE
${CMAKE_CURRENT_BINARY_DIR}/use_numpy.py

9. BfE, FATAT BLI B A A

$ mkdir -p build
$ cd build

$ cmake ..

-- Found PythonInterp: /usr/bin/python (found version "3.6.5")
-- Found PythonLibs: /usr/lib/libpython3.6m.so (found suitable e
xact version "3.6.5")

-- Found NumPy: /usr/lib/python3.6/site-packages/numpy (found ve



rsion "1.14.3")

$ cmake --build .

$ ./pure-embedding use_numpy print_ones 2 3

[[1. 1. 1.]
[1. 1. 1.]]
Result of call: 6

TAE

B 74 = A HFICMake i 4, T

% include(FindPackageHandleStandardArgs) :

e execute_process
e add custom_command

e find_package handle_standard_args

execute_process WA AT F#tFEHIT AN L . &5, TRHFEREME
AR RIS EAE NS, (51625 RESULT VARIABLE , 17 518 A ey HY A bR HEEE 5%
(RN BSR4 DR AR B AR B AR N S Ak i

&% OUTPUT _VARIABLE F ERROR_VARIABLE . execute process A] LLHATAE (] #;
VB, IR EMIREE BRI KGR E. A, HekENumPyrl H, ARG
PAFEIRA

find_package_handle_standard_args $#2fit 1, F T A3 5EHAHCHE T A E R
Pt T E . 5| by & mF, ] DUIE A Y A3 -5 RRCAS AH < R I 10
( REQUIRED Fl EXACT ), M ¥E £ ICMakeftid. f§/5¥
24 QUIET F COMPONENTS &M, ARflrf, fHF T AR 7

include(FindPackageHandleStandardArgs)
find_package_handle_standard_args(NumPy
FOUND_VAR NumPy_FOUND
REQUIRED_VARS NumPy
VERSION_VAR _numpy_version

)



BT b 7 AR AR B A A SR B AR (NumPy) J5, Rk B B
( NumPy_FOUND ). ‘B RRAPRAFZAE M AL I I ARAAZ B ( _numpy_version )H1Jf
FTED:

-- Found NumPy: /usr/lib/python3.6/site-packages/numpy (found versio
n "1.14.3")

HEjrRpIt, WA DX s, W8I [El NumPy_FOUND & FALSE ,
{52 11 e

W, B use_numpy.py E#lF| build H=Z, AR EHATHRE:

add_custom_command(
OUTPUT
${CMAKE_CURRENT_BINARY_DIR}/use_numpy.py
COMMAND
${CMAKE_COMMAND} -E copy_if different ${CMAKE_CURRENT_SOURCE_D
IR}/use_numpy.py
${CMAKE_CURRENT_BINARY_DIR}/use_numpy.py
DEPENDS
${CMAKE_CURRENT_SOURCE_DIR}/use_numpy.py

target_sources(pure-embedding
PRIVATE
${CMAKE_CURRENT_BINARY_DIR}/use_numpy.py

PATHATLME A file(copy..) fp4 RS E M. X B, FRATIRSELE

F add_custom_command , SRAfLRSCAFAE BRI Cie b R 24 2], AU R

—RIBATHE BN . AT 5= 1 EANH T 18 add_custom_command . I&EE

= target_sources 4, ERHKIHIUTN N

3] ${CMAKE_CURRENT_BINARY DIR}/use_numpy.py ; XFEMH/EN T it HFx,
REMB M A 2 B B2 o



3.4 ¥ M BLASHILAPACK %) 2 J2E

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-03/recipe-04 FERE|, H—/NC++-fl. ZRPITE
CMake 3.5/ (8 m i As) R B2, I H B4/ GNU/Linux. macOSH
Windows L3t 47 i i .

ARE 2 €/l - N == i Y 20 SN T == e = A 1718 PR 5 1/ T == S 5 140 15 1 D
SREM T FEAMIE, FRAEERIRHE M & 0T H B A R XL AR AD
R, RONEREREERE E IO, IS 8 Se A daxnt b 22 . SEIE Y
&, AERERH: EARLHEARL T (BLAS) ML MARCEUE(LAPACK), NiT
2 B A ARERAE SR AL T AR AEAPL, (ERIBA A FEIRISCHL, (HEILZAPL, BIR, H
TE PRI JZE S, SEPRET H FI9m R iE 5 bl & i [a) 1 284k (Fortran. C.
Assembly), {HZHHZFortranii ¥ 00. FERRHHEY, AREHIAES 2
R BIX L, IR RN WA AN [FHE 5 a5 10 E .

#ES TAF

N T RAREUCF RN, AR —ANC++IRT, R 4EEUE i 2
T8N, AL T REA, — N EELIM Eb, it ELE RS T Ax =
b. H4b, ¥xtmEbr AT RN 4. X B, FEMHK TR EBLASH
DSCALAILAPACKH [(JDGESV KR ZME T FEAH HIffE . 751 C++ACAE [R5 B (

linear-algebra.cpp ):

#include "CxxBLAS.hpp"
#include "CxxLAPACK.hpp"

#include <iostream>
#include <random>

#tinclude <vector>

int main(int argc, char** argv) {
if (argc !'= 2) {
std::cout << "Usage: ./linear-algebra dim" << std::endl;


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-03/recipe-04

return EXIT_FAILURE;

// Generate a uniform distribution of real number between -1.0 and
1.0

std: :random_device rd;

std: :mt19937 mt(rd());

std::uniform _real distribution<double> dist(-1.0, 1.0);

// Allocate matrices and right-hand side vector
int dim = std::atoi(argv[1]);
std::vector<double> A(dim * dim);
std: :vector<double> b(dim);
std::vector<int> ipiv(dim);
// Fill matrix and RHS with random numbers between -1.0 and 1.0
for (int r = @; r < dim; r++) {

for (int ¢ = @0; ¢ < dim; c++) {

A[r + ¢ * dim] = dist(mt);
}
b[r] = dist(mt);

// Scale RHS vector by a random number between -1.0 and 1.0
C_DSCAL(dim, dist(mt), b.data(), 1);
std::cout << "C_DSCAL done" << std::endl;

// Save matrix and RHS

std: :vector<double> A1(A);

std: :vector<double> bl(b);

int info;

info = C_DGESV(dim, 1, A.data(), dim, ipiv.data(), b.data(), dim);
std::cout << "C_DGESV done" << std::endl;

std::cout << "info is << info << std::endl;

double eps = 0.0;

0; i < dim; ++1) {

for (int i
double sum = 0.0;
for (int j = @; j < dim; ++3)



sum += A1[i + j * dim] * b[j];
eps += std::abs(bl[i] - sum);
}

std::cout << "check is

<< eps << std::endl;

return 0;

i FHCH++1 1 (B AL ZE R A 1.0 21,02 IR I BE ML /> A« C_DSCAL FI C_DGESV %)
2 FIBLASHILAPACKIE 411 . N T EG A FRIRIE, KLE N IHERIE—25 0
CMakeE‘%ﬂ%:

A cxxBLAS.hpp FH extern "c" FH5EHZBLAS:

#pragma once

#include "fc_mangle.h"
#include <cstddef>
#ifdef _ cplusplus

extern "C" {

#endif

extern void DSCAL(int double double int ;
#ifdef _ cplusplus

}

#endif

void C DSCAL double double int ;

X SEER SO CxxBLAS . cpp
#include "CxxBLAS.hpp"
#include <climits>

// see http://www.netlib.no/netlib/blas/dscal.f

void C DSCAL double double int {
(int)(length / INT_MAX);

(int)(length % INT_MAX);

; block <= big blocks; block++) {

int big blocks

int small size
for (int block



double *vec_s = &vec[block * inc * (size t)INT_MAX];

signed int length_s = (block == big blocks) ? small size : INT_M
AX;

: :DSCAL(&length_s, &alpha, vec_s, &inc);

CxXLAPACK.hpp Fl1 CxxLAPACK.cpp NLAPACKIH AT AH I R % i

HLAAR ST
XTI CMakeLists.txt A& DL o @b
1. JATE XL 7 CMakeffRhiiA, Tl H LR SCRERIE S

cmake_minimum_required(VERSION FATAL_ERROR)
project(recipe- LANGUAGES CXX C Fortran)

2. {HFHC++11FR1HE:

set (CMAKE_CXX_STANDARD 11)
set (CMAKE_CXX_EXTENSIONS OFF)
set (CMAKE_CXX_STANDARD_REQUIRED ON)

3. bhh, BANHKUEFortranfIC/CH++4wiEss & M Re A TAE, FHEARCSL S, X
AN DL PR Z FRIREL . P IIEEACE FortranCInterface AL

include(FortranCInterface)

FortranCInterface VERIFY(CXX)

FortranCInterface HEADER(
fc_mangle.h
MACRO_NAMESPACE "FC "
SYMBOLS DSCAL DGESV

)



4. )5, $REIBLASHILAPACK:

find package(BLAS REQUIRED)
find package(LAPACK REQUIRED)

5. #ERNk, Whi—NEE, Hi a5 BLASTILAPACK R Se fyEACHS, J454%
F| LAPACK_LIBRARIES , H:A {4 fl{ BLAS_LIBRARIES :

add_library(math "")

target_sources(math
PRIVATE
CxXBLAS. cpp
CxXLAPACK. cpp

target_include_directories(math
PUBLIC

${CMAKE_CURRENT_SOURCE_DIR}

${CMAKE_CURRENT_BINARY_DIR}

target_link_libraries(math
PUBLIC
${LAPACK_LIBRARIES}

6. ERE, ArEE HMEEREF YDy puLIc , DHUCARMTHRM T K 2 1
BN B b R A A H S

7. &Ja, FATEIM—AAT AT BV 858 math -
add_executable(linear-algebra "")

target_sources(linear-algebra



PRIVATE

linear-algebra.cpp

target link libraries(linear-algebra
PRIVATE
math

8. FCEM, AR LM ICRIFT Bl dar thi -

$ mkdir -p build
$ cd build

$ cmake ..

-- Detecting Fortran/C Interface

-- Detecting Fortran/C Interface - Found GLOBAL and MODULE mangl
ing

-- Verifying Fortran/C Compiler Compatibility

-- Verifying Fortran/C Compiler Compatibility - Success
-- Found BLAS: /usr/lib/libblas.so

-- A library with LAPACK API found.

9. fJm, I AT SO

$ cmake --build .
$ ./linear-algebra 1000

C_DSCAL done

C_DGESV done

info is @

check is 1.54284e-10



TAEFH

FindBLAS.cmake A FindLAPACK.cmake ¥47EFREN. B AT KBLASHILAPACKSE

STFRTE, ZERE seeMm B Fortranseil, — T ks 40 5 e iR

Tia#, ZHEPA cHeev R AIFortranszBl, FT it 58 4% 0 K0 A R0

FURFE [ . EHRIECMake N, BT IE— N IEFRTERNK, AT i HIX L
PR, FEERBE R RIMRIE . WA, MR EAET RE .

LA, B AR AR S AL BT SIRE, AENE, XRMERIFIFANE,
M5 e HR. N1 RRZA S, FAEH FortranCInterface HEHY(
https://cmake.org/cmake/help/v3.5/module/FortranClinterface.html )3 ik Fortran
FICIC++RETIR S 9%, ARG — 1 Fortran-C#: 3L 3C4F fc_mangle.h , iX
NSO R AR R G B e PE R Rl . AR5, AU AE Y fe_mann .h LS FESE T
S cxxBLAS.hpp I CxxLAPACK.hpp F. N T ffiH FortranCInterface , &
TI75EAE LANGUAGES 1|3 N IICAIFortransz 8. 2448, tnl Bl LH 2 itkb
HERE X, HEBHEESZERE.

FAVHAE 28 9% P BE PR & Fortran FIC ) B/

NOTE:HFj, BLASHILAPACKWVFZ£ Ll &L Fortranfh iy 17— 2 CH%%E.
XL AER LR O S vELL, FRONCBLASFILAPACKE.

EEZEPS!

VR 2 FOAAS LB TR R B0 5, 8 FIBLASHILAPACK AP i P g SE
DU AR B T LN A R R R G A AT RS A R )

£, FindBLAS.cmake 11 FindLAPACK.cmake AJAEMITCIEEN BIAETE. B %K
AR FEDL, ATLLGE -p IR S M CLI FE AT 3 E


https://cmake.org/cmake/help/v3.5/module/FortranCInterface.html

3.5 £ llOpenMP] 4730 15

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-03/recipe-05 H#3|, H—/C++F—"-Fortran/~
%l 1ZBI{E CMake 3.5k (B Ry hiAS) o2 A 2, I H Bl &£ GNU/Linux.
macOSHIWindows F#t17id MR . https:/github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-03/recipe-05 H A —A~i&E H T CMake 3.5117~41 .

HEr, i ERENULTER ZZhLEs, X TIEREBUR IR, AT 5T
KA, MR I IE K . OpenMP & Z i Ab 88 EFFAT IR
EZ o v 17 M OpenMPIFAT L3R PERE I 2, W A T B sl 5 BT
FEfyP. — BAE 7AW R I VERE M 7, Bldn. [ i TR, FEFP Swl el BA
S AL TE S, FRa g a8 JyiX 28 DX A T AT AR o

AR, TRATHE R T4 3 4 OpenMPHE A IR FE (R R
FrOpenMPH 4w E4s). A VF % X FOpenMPFortran. CHRIC++4i¥as. X T 4H
ST ICMake A, F90penMPHAE T AH P 3 F . AR 3 AT 7E £
FlCMake 3.95 5 i il A, i i i 8. C++FIF ortranf2 3 Kk i 4% 3 OpenMP .

NOTE:#R 4 Linux K ATHUFIANE],  Clangdw B 2% 1 ER WA FT e A S OpenMP.,
f8 FH Bl AR SE BAA 1 Clang (110,  Condat At (1)) 5k GNUZ 1% 28, 4 E Fi 27 2%
libomp % (https://iscinumpy.qgitlab.io/post/omp-on-high-sierra/ ), 15 WA 7~ 515
TiEAEmacOS_ E T4k

#ES TAF

CHCH++FEF A LB omp.h SKOCHFAIEER B IERI AU, KA OpenMPL)
AEo I av R 7E 1 e RS 7 < BT INTRAL BEAR &, FFAE AT S . TEA R
H, FRADE A LR R~ YRS ( example.cpp )o XBAREEMAZINRAT, HAN
TER AT SH

#include <iostream>
#include <omp.h>
#include <string>


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-03/recipe-05
https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-03/recipe-05
https://iscinumpy.gitlab.io/post/omp-on-high-sierra/

int main(int argc, char *argv[])

{

std::cout << "number of available processors:

cs()

<< omp_get_num_pro

<< std::endl;
std::cout << "number of threads: "
::endl;

auto n = std::stol(argv[l]);

<< omp_get max_threads() << std

std::cout << "we will form sum of numbers from 1 to " << n << std::
endl;

// start timer

auto t@ = omp_get_wtime();

auto s = OLL;
#pragma omp parallel for reduction(+ : s)

for (auto i = 1; i <= n; i++)

{

S += 1i;

}

// stop timer

auto t1 = omp_get wtime();

std::cout << "sum: " << s << std::endl;

std::cout << "elapsed wall clock time: " << t1 - t@ << " seconds”
<< std::endl;

return 0;

fEFortranif 5 41, FEAMH] omp_lib FERIFHEMRBIE. FEVERESCHEM 0 Z AT
ACRERE T, ATLARHR TS Bl roe FEMHFLUTAA:

4

program example

use omp_1lib

implicit none



integer(8) :: i, n, s
character(len=32) :: arg
real(8) :: to, t1

print *, "number of available processors:", omp_get_num_procs()

print *, "number of threads:", omp_get_max_threads()

call get_command_argument(1l, arg)

read(arg , *) n
print *, "we will form sum of numbers from 1 to", n

I start timer

t0 = omp_get wtime()

s =0

I$omp parallel do reduction(+:s)
doi=1,n
s=s+1

end do

! stop timer

tl = omp_get_wtime()

print *, "sum:", s

print *, "elapsed wall clock time (seconds):", t1 - to

end program

HARSZ T
Xt F-C++HIFortranfffil ¥, CMakeLists.txt FFEIE— MR, 2R 751X H
B _LARAL

1. A E X T CMake kA . I H A FRANHE & (CXXEFortran;  FA1 14 &
INCH+RA):



cmake_minimum_required(VERSION FATAL_ERROR)
project(recipe-05 LANGUAGES CXX)

2. fFFHC++ 115

set (CMAKE_CXX_STANDARD )
set (CMAKE_CXX_EXTENSIONS OFF)
set (CMAKE_CXX_STANDARD_REQUIRED ON)

3. A ffind_package k1% Z OpenMP:

find package(OpenMP REQUIRED)

4. fxfa, TATEATHAT HAR, FHEEEBIFindOpenMPELHIR 1K 3 H A5 (12
Fortranf){& &t T, FATEEELE] OpenMP: :0penMP_Fortran ):

add executable(example example.cpp)
target _link libraries(example
PUBLIC
OpenMP: :OpenMP_CXX

5. PifE, nJ LABC E AT AR 1

mkdir -p build
cd build

cmake ..

YT A A

cmake --build .

6. JHATMNR(EEAGI AL 141D W):
$ ./example 1000000000

number of available processors: 4



number of threads: 4

we will form sum of numbers from 1 to 1000000000
sum: 500000000500000000

elapsed wall clock time: 1.08343 seconds

7. NTHEL BATTAEFNEITR AT, HFROpenMPZRE I 5 B 9 1:
$ env OMP_NUM THREADS=1 ./example 1000000000

number of available processors: 4

number of threads: 1

we will form sum of numbers from 1 to 1000000000
sum: 500000000500000000

elapsed wall clock time: 2.96427 seconds

TAEF

BATRIRBIRFT R gmieid, FFBITEZ NN R, BATSE BIIERCR .
IR RR FHA S OMP_NUM_THREADS FIf&%k, Ak A Rfrh AT, BIHATHE
RV A2 anfe] s FH CMake it & 75 244 FHH OpenMP T H o FAT1 & Bk 422 5]
OpenMPHER T 8., IXZXY] Findopenmp Hidk:

target_link_libraries(example
PUBLIC
OpenMP: :OpenMP_CXX

AT RO i PR BB B H Se——— 1K L8157 BRI 1 2

7E OpenMP: :0penMP_CXX H5E X HJ( IMPORTED Z57Y), fnZH1 % 5/ 3 i3

(1), IMPORTED FERMNHiR, &7 ATH Ul H KM AR I . 215
OpenMP, TFE R E —miEdird, AFHFMEERE. raXesas

1£ OpenMP: :OpenMP_CXX H e b, R g H target_link_libraries A%



iH25 example . XfH{F/ECMaked, fHHEFERIGIEFH RS FA T LIE
] cmake_print_properties & ¥TEN O EM:, Zm4d
[ CMakePrintHelpers.CMake FRHZfit:

include(CMakePrintHelpers)
cmake print_properties(
TARGETS
OpenMP: :OpenMP_CXX
PROPERTIES
INTERFACE_COMPILE_OPTIONS
INTERFACE_INCLUDE_DIRECTORIES
INTERFACE_LINK LIBRARIES

P e PE#A INTERFACE_ FUZK, PINXERMEXET® Hir, HEUEOER
ft, It H A dr bz R 5 28 H OpenMP.

Xt A% T3.9f CMakehi A

add_executable(example example.cpp)

target_compile options(example
PUBLIC
${OpenMP_CXX_FLAGS}

set_target properties(example
PROPERTIES
LINK_FLAGS ${OpenMP_CXX_FLAGS}

XK T-3.5ICMakelfi A, FAl 172 NFortrantil H & 2U5E X R &

XA REIF, BRATHE T C++FlFortran. AH[EIISEN )7 2% T-CHi B thfg
o



3.6 # IMPIT) 34T ¥R 15

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-03/recipe-06 H# 3|, A& —NC++H—ACHI7ZN
%l ZBIfE CMake 3.9h (B Ryl AS) 1 2 A 2, I H Bl &£ GNU/Linux-
macOSHIWindows F#t17id MR . https:/github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-03/recipe-06 45 —A~i& F T CMake 3.5/1C/
.

T4 B A% %32 1 (Message Passing Interface, MPI), ] LL{E yOpenMP (32 Py 74
177 )RR, BEHRESMARS FIATIEF RIS hainiE. R, BETHIMPISL
AR VFILENAEIEAT, HEteaert &b i — Ml ks, EitET A R
OpenMP 5MPIZE 518 ]« MPIbRAE ) St 145
1. AT
2. L fERIFortran 90FE B
3. FikaiItudeds, FRIAR IR, THBVMNIZSHCRMEMPIE, Db
HFE, 8, AL358% mpice+/mpicC/mpicxx T C++, mpicc HT
C, mpifort i+ Fortran.
4. FEMPIL: MAzBEshFET, UgwmPBEAREMHATHAT . BRI T 5230,
" PME X I A )83 mpirun - mpiexec BY orterun .

Ao, BRI E RS EAR IS ERIMPISZEL, T gm 3 — N6 # ) “Hello,
World"MPI1I#2

#ERS TAF

NS ( hello-mpi.cpp > B Mhttp://www.mpitutorial.com I %) 1E A7~ H
HATHwRE, EEYIEAMPIE, AR eI A FR:

#include <iostream>

#include <mpi.h>


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-03/recipe-06
https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-03/recipe-06
http://www.mpitutorial.com

int main(int argc, char **argv)
{

// Initialize the MPI environment. The two arguments to MPI Init a
re not

// currently used by MPI implementations, but are there in case fu
ture

// implementations might need the arguments.

MPI_Init(NULL, NULL);

// Get the number of processes
int world size;
MPI_Comm_size(MPI_COMM_WORLD, &world size);

// Get the rank of the process
int world_rank;
MPI_Comm_rank (MPI_COMM_WORLD, &world rank);

// Get the name of the processor
char processor_name[MPI_MAX_ PROCESSOR_NAME];
int name_len;

MPI_Get_processor_name(processor_name, &name_len);

// Print off a hello world message

std::cout << "Hello world from processor " << processor_name << ",

rank "

<< world rank << " out of " << world size <« processor

s" << std::endl;
// Finalize the MPI environment. No more MPI calls can be made aft

er this
MPI_Finalize();

HAR S

XATRBIF, AT ERMPISZEL: . SKOUF. gmiFss i fnshss. N
e, AT E] FindMPI.cmake FnvHECMakefid:



1. B, & T CMakefm LA WH LR, SCRHINTE & MIE 5 ik
cmake _minimum_required(VERSION FATAL_ERROR)
project(recipe- LANGUAGES CXX)
set (CMAKE_CXX_STANDARD 11)

set (CMAKE_CXX_EXTENSIONS OFF)
set (CMAKE_CXX_STANDARD_ REQUIRED ON)

2. R, MM find_package KEHIMPI:

find package(MPI REQUIRED)

3. SRTHIMIECE ML, 5 ST AT AR R ARAAR OGRS, IFBERE R H bx:
add_executable(hello-mpi hello-mpi.cpp)

target_link_libraries(hello-mpi
PUBLIC
MPI::MPI_CXX

4. TCE AR v BAT A

$ mkdir -p build

$ cd build

$ cmake .. # -D CMAKE_CXX_COMPILER=mpicxx C++f7Halhn, hn5Am
ST RS B R (2~ YD)y

Found MPI_CXX: /usr/lib/openmpi/libmpi_cxx.so (found version
II3.1II)
-- Found MPI: TRUE (found version "3.1")



$ cmake --build .

5. AT IHATHITEAMER, BAVEH mpirun BEIEEFIT, B3h T HAME
%):

$ mpirun -np 2 ./hello-mpi

Hello world from processor larry, rank 1 out of 2 processors

Hello world from processor larry, rank @ out of 2 processors

TAE R

TG, iR A S MPIEE S B4R (0B 3. JRZSCBLH, R AT R 2
BEAR, IR BB S B (A e A FEAT RE PP BT s 0 Sk SRR 8 B AR A 2 ) R
B

I CERIVEE R SCARS, e ae ] T WREERR &8 FATAT LMER - -showme TR E
Bo ERHMBERIRE, FAT BUXFEE

$ mpicxx --showme:compile

-pthread

N TR E, AT DL
$ mpicxx --showme:link

-pthread -W1,-rpath -W1l,/usr/lib/openmpi -W1,--enable-new-dtags -L/u

sr/lib/openmpi -1lmpi_cxx -1mpi

52 B OpenMPC & 2540, RATA I BIMPI BEEE IR A8, X EIHI)
T FindMPI FREBRIRGLAY H bR

TEANAERT T AEC 7 AT i, X T CMakehit A% 1-3.9, FHEEZ K TIEE:



add_executable(hello-mpi hello-mpi.c)

target _compile_options(hello-mpi
PUBLIC
${MPI_CXX_COMPILE_FLAGS}

target_include_directories(hello-mpi
PUBLIC
${MPI_CXX_INCLUDE_PATH}

target_link_libraries(hello-mpi
PUBLIC
${MPI_CXX_LIBRARIES}

AR, BATEHE 7 C++IH o H A S HONT; 550+ CaliFortran i H [FIF: AT
R



3.7 f M Eigen /%

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-03/recipe-07 F14k 3], @& —NC++HIRHl. ZRHl
1ECMake 3.9hR (B3 =i il A) 2 2, I H 2 44E GNU/Linux. macOSHI
Windows #4713k . hitps:/github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-03/recipe-06 45 —A & H T CMake 3.50C++7
.

BLAS ey e A R A SR 0 1 Friitb % . A, XAM%E D Al Fortranit &
5. BRCGRR VUi HCH+ BRI XL, EAEIRCHIEFH, HE
AEEHRMEL .

AL S SEIL I Eigen ), 8 BN g FE kAR L 1 o SERERI M EITHE, 21E
G eI AT R R ARG A, DA ORI A 4EFE R AERE . 2 S AW R FE R 1) 32
B, Al R A AR S R AT SR, G GERE-FEREIRAN, RN RGURARAS
AVRHE(E 7). 3.3/ T 46, Eigenn] LLEEH: FIBLASHILAPACKZE H1, X W] LA
W TR S AT B, (R SR SE N RE, TSRS BE 2 I R A

AR R e R an i A $kEigenfE, i OpenMP AT 4L, FKe sy TARF S 2|
BLAS/% .

AR 2252, - e A LU %), AT DL FEEIZBLAS FILAPACKJZE
FRR— LS, IXANSIREIF, R K EBLASJE H E1 4

#E# TAE

A, FTMIgE—NIET, ZIET 2N AT R BENL T BEfgEm & . A5
PA T HLU M ok i et 7 fE2HAx=b. LR 2L ( 1inear-algebra.cpp ):

#include <chrono>
#include <cmath>

#include <cstdlib>
#include <iomanip>

#include <iostream>


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-03/recipe-07
https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-03/recipe-06

#include <vector>

#include <Eigen/Dense>

int main(int argc, char **argv)
{
if (argc != 2)
{
std::cout << "Usage: ./linear-algebra dim" << std::endl;
return EXIT_FAILURE;
}
std::chrono: :time_point<std::chrono::system clock> start, end;
std::chrono: :duration<double> elapsed_seconds;
std::time_t end_time;

std::cout << "Number of threads used by Eigen:
ds()

<< Eigen::nbThrea

<< std::endl;

// Allocate matrices and right-hand side vector

start = std::chrono::system clock: :now();

int dim = std::atoi(argv[1]);

Eigen::MatrixXd A = Eigen::MatrixXd::Random(dim, dim);

Eigen::VectorXd b Eigen::VectorXd: :Random(dim);

end = std::chrono::system clock::now();

// Report times
elapsed seconds = end - start;
end _time = std::chrono::system clock::to time t(end);
std::cout << "matrices allocated and initialized "
<< std::put_time(std::localtime(&end time), "%a %b %d %Y
%r\n™)

<< "elapsed time: << elapsed_seconds.count() << "s\n";
start = std::chrono::system clock: :now();

// Save matrix and RHS

Eigen::MatrixXd Al = A;

Eigen::VectorXd bl = b;

end = std::chrono::system clock::now();



end_time = std::chrono::system clock::to time_t(end);
std::cout << "Scaling done, A and b saved "
<< std::put_time(std::localtime(&end _time), "%a %b %d %Y
%r\n")

<< "elapsed time: << elapsed_seconds.count() << "s\n";
start = std::chrono::system clock: :now();
Eigen::VectorXd x = A.lu().solve(b);

end = std::chrono::system_clock::now();

// Report times
elapsed_seconds = end - start;
end_time = std::chrono::system clock::to time_t(end);
double relative error = (A * x - b).norm() / b.norm();
std::cout << "Linear system solver done "

<< std::put_time(std::localtime(&end _time), "%a %b %d %Y
%r\n")

<< "elapsed time: << elapsed_seconds.count() << "s\n";

std::cout << "relative error is " << relative_error << std::endl;

return 0;

Kb - [) 3RV LU ) A2 7E Eigen i A sz BT, (H 2 m] LLUEFEBLASHILAPACK
FEA ) SEI . AEX R, FRATTH % EEBLASZE I SL .

HAR S

AR, BATE A FIEigenfIBLASE, LM OpenMP. fii lOpenMP#+
Eigendf474k, FF MBLASJE A #1255 7 2k AR L S I

1. BSEAYICMakem(RfRAS . T H 4 FRAIE H C++1115 5 brife:
cmake_minimum_required(VERSION FATAL_ERROR)
project(recipe- LANGUAGES CXX)

set (CMAKE_CXX_STANDARD 11)



set (CMAKE_CXX_EXTENSIONS OFF)
set (CMAKE_CXX_STANDARD_REQUIRED ON)

. D Eigen il AR W A0 773, T BLT BLE FIOpenMP 347 48 51
BT

find_package(OpenMP REQUIRED)

. WA find_package KA ZREigen(H7E F —/NTHiTig):

find_package(Eigen3 REQUIRED CONFIG)

. R FIEIgen, TATKITELRESE R . HE, HHMZ Eigen3::Eigen ,
XA IMPORT H#x, wliE 2L CMake AL XA H Fx:

if(TARGET Eigen3::Eigen)
message(STATUS "Eigen3 v${EIGEN3 VERSION STRING} found in ${EI

GEN3_INCLUDE_DIR}")
endif()

BRI A B ATIAT H A

add executable(linear-algebra linear-algebra.cpp)

. WRJE, KEFIBLAS. JER, BT E KA

find_package(BLAS)

. WIERARFIBLAS, BATRIN R HAT Hbr, BB AN 2 E SO BERE

if(BLAS_FOUND)
message(STATUS "Eigen will use some subroutines from BLAS.")
message(STATUS "See: http://eigen.tuxfamily.org/dox-devel/Topi
cUsingBlasLapack.html")



target_compile_definitions(linear-algebra
PRIVATE
EIGEN_USE_BLAS

)
target_link_libraries(linear-algebra
PUBLIC
${BLAS_LIBRARIES}
)
else()
message(STATUS "BLAS not found. Using Eigen own functions™)
endif()

8. &xJa, FAVEEHS] Eigen3::Eigen A OpenMP::0penMP_CXX H AR, Xxtn] LA
B T A VB ) e bR s AR bR

target link libraries(linear-algebra
PUBLIC
Eigen3::Eigen
OpenMP: :OpenMP_CXX

9. HFUARLE:

$ mkdir -p build
$ cd build

$ cmake ..

-- Found OpenMP_CXX: -fopenmp (found version "4.5")
-- Found OpenMP: TRUE (found version "4.5")
-- Eigen3 v3.3.4 found in /usr/include/eigen3

-- Found BLAS: /usr/lib/libblas.so

-- Eigen will use some subroutines from BLAS.

-- See: http://eigen.tuxfamily.org/dox-devel/TopicUsingBlasLapac
k.html



JG, GmEEIFIARS . VR, ATHAT ST DA AR IS AT

$ cmake --build .
$ ./linear-algebra 1000

Number of threads used by Eigen: 4

matrices allocated and initialized Sun Jun 17 2018 11:04:20 AM
elapsed time: ©.0492328s

Scaling done, A and b saved Sun Jun 17 2018 11:04:20 AM
elapsed time: ©.0492328s

Linear system solver done Sun Jun 17 2018 11:04:20 AM

elapsed time: 0.483142s

relative error is 4.21946e-13

TAERH

EigenS'ZT—irCMakeﬁi‘iZ PR E I H 2B HRA 5. M3.3IT4E, Eigent
fit 7T CMakefith, XLEHHUG T HAHNK HFR Eigen3: :Eigen -

find_package 7] LLEIEDIfEIE, JaECMakek A< fif

F] FindEigen3.cmake FRHR, TijZIHILH:E

i) Eigen3Config.cmake , Eigen3ConfigVersion.cmake #1 Eigen3Targets.cmake
FEfitEigen3 2 B FIAREAL B ( <installation-prefix>/share/eigen3/cmake )o
XA AL AR A “Config”#i s, [ Find<package>.cmake 7 EIIEA . H
RGBT E R E 2 E R, "S5 E T O

https://cmake.org/cmake/help/v3.5/command/find_package.html .

E4RkEigen3. BLASAIOpenMP5 B}y PUBLIC {K##iM, {H EIGEN_USE_BLAS %1%
€ XN PRIVATE o AJDLE BB FE B AR AL AR FEMRIT, 1T AN A2 B4 4 vl
PAT . [ PUBLIC/PRIVATE JCH# T, 1] LUARYE ZE H AR B OC 22 Ui 5 AH .
Fr EAE o

FEZEDS!


https://cmake.org/cmake/help/v3.5/command/find_package.html

CMake ¥ 76 1 e LI B JE IRt B R B A, 14
J& CMAKE_PREFIX_PATH , <package> DIR f&¥: Nk R IKIE. K, Wi
Eigen3% 25 EAEbndEAL B, AT DT F X ML IR 2 fCMake 7E Ml L2 4 e

1. B Eigen3i) 2L A2 %1525 CMAKE_PREFIX_PATH :

$ cmake -D CMAKE_PREFIX_PATH=<installation-prefix> ..

2. iE AL B SR BAE N Eigen3_DIR :

$ cmake -D Eigen3_DIR=<installation-prefix>/share/eigen3/cmake .



3.8 1 il|Boost/E

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-03/recipe-08 H4E |, A& —NC++HIRBl. ZRFl
1t CMake 3.5/R (B3 =i il A) 2 H R, FF H 24 /EGNU/Linux. macOSHI
Windows L3t 47 i i .

Boostfe: —ZHC++il [ . IXELERME T L I6E, XEEREEICH T H R
Al B, (HEIE AR IS CH+AnEAT X LeThEE. #IW1, BoostAycdmfs. AbFE
AIESHAS REHAEERAL TN A XL G V2 5 5 R
C++11. CH++14MC+H1THRIEMT KA, (HEXN TIR¥F 5 1H Y P ds e 25 ME A CRS 2R
Feidt, % BoostA AR 2 ik

AT [ J5 Jeg o dn A s R BE 32 Boost A ) — LE 411

#E % TAF

PATTH 2 BRI PR RS 2 Boost R L 1) UM R A 5 U RA L B IR XA EET]
DUEESFEE A, B EE RGN XM RGN E RS AN —SAPI. N
( path-info.cpp V2 —NIIRIENSEL, FRK LA MR 2 4T B0 21 5 4
e

#include <iostream>
#include <boost/filesystem.hpp>

using namespace >

using namespace boost::filesystem;

const char *say what(bool { return b ? "true" : "false"; }
int main(int char
{

if (argc < 2)

{

<< "Usage: path_info path-element [path-element...]\n"


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-03/recipe-08

"Composes a path via operator/= from one or more path-ele
ment arguments\n"

"Example: path_info foo/bar baz\n"
#ifdef BOOST_POSIX_API

would report info about the composed path foo/bar/baz\n"
5
#else // BOOST_WINDOWS_ API

would report info about the composed path foo/bar\\baz\
r]ll‘;
#tendif

return 1;

}
path p;
for (; argc > 1; --argc, ++argv)
p /= argv[1l]; // compose path p from the command line arguments

cout << "\ncomposed path:\n";

cout << " operator<<()--------- : << p << "\n";

cout << " make_preferred()----- : << p.make_preferred() << "\n";
cout << "\nelements:\n";
for (auto element : p)

cout <« << element << '\n’;
cout << "\nobservers, native format:" << endl;

#ifdef BOOST_POSIX_API

cout << " native()------------- : " << p.native() << endl;

cout << " c_str()-------------- " k< p.c_str() << endl;
#else // BOOST_WINDOWS API

wcout << L" native()------------- : " << p.native() << endl;

wcout << L" c_str()-------------- " k< p.c_str() << endl;
#tendif

cout << " string()------------- : " << p.string() << endl;

wcout << L" wstring()------------ ¢ " << p.wstring() << endl;

cout << "\nobservers, generic format:\n";

cout << " generic_string()----- : << p.generic_string() << endl;

wcout << L" generic_wstring()----: << p.generic_wstring() << endl

cout << "\ndecomposition:\n";

cout << root_name()---------- : << p.root_name() << '\n’';

cout << root_directory()----- : << p.root_directory() << '\n';



<< " root_path()---------- : " << p.root_path() << "\n';

<< " relative_path()------ : " << p.relative_path() << '\n’';

<< " parent_path()-------- : " << p.parent_path() << "\n';

<< " filename()----------- ¢ " << p.filename() << "\n';

<< " stem()--------------- " << p.stem() << "\n';

<< " extension()---------- ¢ " << p.extension() << '\n';

<< "\nquery:\n";

<< " empty()-------------- : " << say_what(p.empty()) << "\n’;

<< " is_absolute()-------- : " << say what(p.is_absolute()) <<
‘\n’;

<< " has_root_name()------ : " << say what(p.has_root_name())
<< "\n';

<< " has_root directory()-: " << say what(p.has_root _director
y()) << "\n';

<< " has_root_path()------ : " << say _what(p.has_root_path())
<< '"\n';

<< " has_relative path()--: " << say _what(p.has_relative path
()) << "\n';

<< " has_parent path()----: " << say what(p.has_parent_path()
) << '\n';

<< " has_filename()------- : " << say what(p.has_filename()) <
< '\n';

<< " has_stem()----------- : " << say_what(p.has_stem()) << "\
nI)

<< " has_extension()------ : " << say _what(p.has_extension())
<< '"\n';

return 0;
}
< >

HAR S i

BoostH VI 2 A E M FEL R, IXEEETT DI M H . CMake XM EES, &
NS A . FindBoost.cmake FRIRAMY AT DA R FEAE A 1 58 B 228, 1E67]
DA R AL B (R E LA S AR I (D SR A T ) o FRAT TG 3820 S AH .

i CMakelLists.txt :



1. B, F¥CMakes LA, THAHK 5, HEHC+H+H11bRHE:
cmake _minimum_required(VERSION FATAL_ERROR)
project(recipe- LANGUAGES CXX)
set (CMAKE_CXX_STANDARD 11)

set (CMAKE_CXX_EXTENSIONS OFF)
set (CMAKE_CXX_STANDARD_ REQUIRED ON)

2. g, 1'?;)5}% find_package 1%ZBoost. # i Bt Boostihfill Tk ki, e —

NS EMITH, RBFEXFRGANT, A eE S 8fe %
“% find_package :

find_package(Boost REQUIRED COMPONENTS filesystem)

3. ISINAIIAT B s, GBI

add_executable(path-info path-info.cpp)

4. o, B HREEZEIBoost A M. I T UGS B Dy puBLIC , HRAST
Boostff) H b B 3R KA

target_link_libraries(path-info
PUBLIC

Boost::filesystem

TAER

FindBoost.cmake & A7l H Firfdi I CMakefiitl, HsfEFriE RG22 3% H 3k
i FBoostE . BT FRATEEHEE /& Boost: :filesystem , CMake¥s H 3% B £
B H S g Ar . 0 BoostE e AEAR AN B, T DALE i B N
féi ] BoosT_RooT AF&Ef%ifiBoost% MR H %, LAMELECMake & AFbriE %1%



$ cmake -D BOOST_ROOT=/custom/boost

o, W RLER AL A Sk SCAFF) BOOST _INCLUDEDIR 2% & Al H 5%
Y] BOOST LIBRARYDIR Z¥&:

$ cmake -D BOOST_INCLUDEDIR=/custom/boost/include -DBOOST_LIBRARYDIR
=/custom/boost/1lib



3.9 #rM s 1 . 1 F pkg-config

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-03/recipe-09 H13 |, A& —NCHIRW. ZnBILE
CMake 3.6hR (83 il A) 2 G 2, I H 2 4/EGNU/Linux. macOSHI
Windows #4713k . hitps:/github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-03/recipe-09 A —A~i&E H T CMake 3.5117~41

HArvik, FATELHE 1 PRI A b e 2 115 7

o [H]CMake B ] find-module , {HIFARZFTEHILIECMakel) find Hi
PR H

o fiif] <package>Config.cmake ,
<package>ConfigVersion.cmake Fll <package>Targets.cmake , XA

BB RN, RS 2 A AR HEN B [ emake SCIF IR R .
INRFEARIIR LA R LA, AR N IT R CMake XX, ZEA
IPUERXREDL S, FATRA PG

o KA pkg-config B, REIN RS FRE. XARR T4 N i E .pc fid &
AR, HAE T RATE R T EE
o MM IS H LY find-package itk

AR, ¥R R FHCMake J [ pkg-config KEfIZeroMQIEEZE.
—ARBl, K E —MindbER, EoRWAhZeroMQ4w S JE T H L find &
He,

& T AE
BATFIE ALK 5 ZeroMQT-MT http://zguide.zeroma.org/page:all 7. H

IR hwserver.c A hwelient.c ZHJ, 33X PR SR A4 2 9 P AN A 57
H AT 3. AT, BT TPRATEN“Hello, World”.

H ARSIt


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-03/recipe-09
https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-03/recipe-09
http://zguide.zeromq.org/page:all

XE—ANCHIH, FATEEFHCIOMrE, ZF LM CMakeLists.txt

1. FH—ACIH, JFERATECOMRE:
cmake_minimum_required(VERSION FATAL_ERROR)

project(recipe- LANGUAGES ()

set (CMAKE_C_STANDARD 29)
set (CMAKE_C_EXTENSIONS OFF)
set (CMAKE_C_STANDARD_REQUIRED ON)

2. ffifHCMakelfti #find-module, 4 pkg-config . XH
1* find_package HfLEh T QUIET 28, RAEERAHE pkg-config B
CMake 7" i 4k

find_package(PkgConfig REQUIRED QUIET)

3. $KF| pkg-config W, FATKfEH pkg search module PREL, LI ZRAL(ATHH
WARE .pc XHRESREF . 1Zaflh, A& ZeroMQfE:

pkg_search_module(
ZeroMQ
REQUIRED
libzeromg libzmq lib@mq
IMPORTED_TARGET

)

4. MR F|ZeroMQJE, MIFTEHVIRZSTH S

if(TARGET PkgConfig::ZeroMQ)
message(STATUS "Found ZeroMQ")
endif()



5. ARJG, ININPENATHUAT BbR, 8 EIZeroMQ. X% H sl BB HE H A
FERE

add_executable(hwserver hwserver.c)
target_link_libraries(hwserver PkgConfig::ZeroMQ)
add_executable(hwclient hwclient.c)

target_link_ libraries(hwclient PkgConfig::ZeroMQ)

6. WAL, FRATA] DAHC & A o)

mkdir -p build
cd build

cmake ..

Y A B B

cmake --build .

7. fEA&mT, JRBIRSS A, RS 2 ST AR S

Current OMQ version is 4.2.2

8. WA, R N&ImRENE ) i, ERETEIA T AR

Connecting to hello world server..
Sending Hello ©..
Received World ©
Sending Hello 1..
Received World 1

Sending Hello 2.

TAF

33 pkg-config I, CMake i ZHE IR %, RBHRIXARE 7 SR AL I DI fE:

o pkg_check_modules , PxHRAL I FZE 1 B FE (B A/ERE )
e pkg_search_module , ZLLEALH: MR PH B —A> TAERBER



5 find_package —#f, XUEp¥#%% REQUIRED A QUIET Z%j. SHIFE4HHLL,
FATXT pkg_search_module PN

pkg_search_module(
ZeroMQ
REQUIRED
libzeromg libzmg lib@mq
IMPORTED_TARGET

)

XH, BN SEEAH, ERH T A R ZeroMQEESS R 1 H

ﬁ: PkgConfig::ZeroMQ R, ?{Zﬂ‘]%%ﬁéjﬁ%?}fiﬁ/ﬂﬁﬁ%ﬁmﬁ%ﬁ

Ti: 1libzeromq . 1libzmq Al 1ibemq . XK NASFEIKERVE RGNS S,
A A A — AL AN R A4 R

NOTE: pkg check modules F1 pkg search _module PREUENMN

1 IMPORTED TARGET i&Til, JF7£CMake 3.6 € X SN HFrHITNRE. 3.6 2]
WA, WE X TAF®E ZeromQ INCLUDE DIRS (FHTincludeH %)

1 zeromQ_ LIBRARIES (FHT8E4%E1E), HLESAEH .



3.10 f AP 1T . H & X findiR kR

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-03/recipe-10 F14k 3], & —NCHIRE]. ZnBILE
CMake 3.5/ (8 m i As) R B2, I H B4/ GNU/Linux. macOSH
Windows L3t 47 i i .

HoRBIAN7E T E—T B, AT AU RS —4 find BECRENM RA L
11ZeroMQiH B &, DMEREE/EIEUnixERE R4 B INZZE . AT E AR SS #8- %
F i s ARG
AT S i
XE—ANCHiH, fHC9mHE, F&E D #)H CMakeLists.txt 34
1. FH—ANCIH, JFERFFECIMWRE:
cmake_minimum_required(VERSION FATAL_ERROR)
project(recipe-16 LANGUAGES C)
set (CMAKE_C_STANDARD 299)

set (CMAKE_C_EXTENSIONS OFF)
set (CMAKE_C_STANDARD_REQUIRED ON)

2. ¥4 4H1U5 B 5% CMAKE_CURRENT SOURCE_DIR , WRINZEICMakels 2+ ik
2% CMAKE_MODULE_PATH 1. iX#ECMakexin] AR, FATH & X
i) FindZeroMQ.cmake TR

1ist(APPEND CMAKE_MODULE_PATH ${CMAKE_ CURRENT SOURCE DIR})


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-03/recipe-10

3. UAE FindZeroMQ.cmake FEERAERIHIMY, AJ DU X MEPORIE R IH 75
HIHEI . T IRATRCA LA QUIET WK AR find_package , FrLA24k
B PERS, IRV R B 3T ED:

find package(ZeroMQ REQUIRED)

4. AT hwserver ATHAT HAR. SkICHEE B OMEEL 2T
H find_package e, 4
Ffl ZeroMQ_INCLUDE_DIRS F ZeroMQ LIBRARIES ZX&EHETHEEM:

add_executable(hwserver hwserver.c)
target_include_directories(hwserver
PRIVATE
${ZeroMQ INCLUDE_DIRS}
)
target_link_libraries(hwserver
PRIVATE
${ZeroMQ LIBRARIES}

5. fJa, FATX hwelient HIHAAT HARTATAH [F] B #RAE:

add executable(hwclient hwclient.c)
target_include_directories(hwclient
PRIVATE
${ZeroMQ INCLUDE_DIRS}
)
target_link_libraries(hwclient
PRIVATE
${ZeroMQ LIBRARIES}

IR 3 cMakeLists.txt fEf#H FindzeroMQ.cmake B, SHE[— 7l Hfd
I cMakeLists.txt A[F. XA A find_path 1 find_library CMake
WEML, MEZeroMQL A, Il



H find_package_handle_standard_args WEARA T, MAGRAIEZEIT P
IR o

1. FindZeroMQ.cmake "', ¥ # | ZeroMQ ROOT ZHEEHFXE. WAEMHT
ZeroMQE i, FF51 SR HE L ZHEHF. AR E
T zeromQ_RrooT TE AR, FATHSHITIE T

if(NOT ZeroMQ_ROOT)
set(ZeroMQ ROOT "$ENV{ZeroMQ ROOT}")
endif()

2. G, MRARG L zmg.h L CHWAE. X2&HET _Zeromg RoOOT AP
I find_path x> #ATHY:

if(NOT ZeroMQ_ROOT)

find path(_ZeroMQ ROOT NAMES include/zmq.h)
else()

set(_ZeroMQ ROOT "${ZeroMQ ROOT}")
endif()

find_path(ZeroMQ INCLUDE_DIRS NAMES zmq.h HINTS ${ ZeroMQ ROOT}/

include)

3. WIEREINHEL A, WK ZeromQ INCLUDE_DIRS WE AHALE . FRATLkEE
T B R B B E A E W Rk 20, TR N A 1 ZeroMQJ%:

set(_ZeroMQ H ${ZeroMQ INCLUDE_DIRS}/zmq.h)

function(_zmgver EXTRACT _ZeroMQ VER_COMPONENT _ZeroMQ VER_OUTPU
T)

set(CMAKE_MATCH 1 "@")

set(_ZeroMQ expr "~[ \\t]*#define[ \\t]+${ ZeroMQ VER_COMPONENT}
[ \\t]+([6-9]+)$")

file(STRINGS "${ ZeroMQ H}" ZeroMQ ver REGEX "${ ZeroMQ expr}")
string(REGEX MATCH "${ ZeroMQ expr}" ZeroMQ ver "${ ZeroMQ ver}"

)



set(${_ZeroMQ VER_OUTPUT} "${CMAKE MATCH 1}" PARENT_SCOPE)

endfunction()

_zmgver_EXTRACT("ZMQ_VERSION_MAJOR" ZeroMQ_VERSION_MAJOR)
_zmgver_EXTRACT("ZMQ_VERSION_MINOR" ZeroMQ_VERSION_MINOR)
_zmgver_EXTRACT("ZMQ_VERSION_PATCH" ZeroMQ_VERSION_PATCH)

4. KRG, AN find_package_handle_standard_args 2% ZeroMQ_VERSION AR g

if(ZeroMQ FIND VERSION_COUNT GREATER 2)

set(ZeroMQ VERSION "${ZeroMQ VERSION_MAJOR}.${ZeroMQ VERSION
_MINOR}.${ZeroMQ VERSION_ PATCH}")
else()

set(ZeroMQ VERSION "${ZeroMQ VERSION_MAJOR}.${ZeroMQ VERSION
_MINOR}")
endif()

5. f§i[H find_library fir 2 & ZeroMQE . KINEERIfr & H AR, XBEIKR
7B X 4 Unix°F & FlWindows - &

if(NOT ${CMAKE_C_PLATFORM_ID} STREQUAL "Windows")
find library(ZeroMQ LIBRARIES
NAMES
zmq
HINTS
${ ZeroMQ ROOT}/lib
${_ZeroMQ _ROOT}/1lib/x86_64-1inux-gnu
)
else()
find library(ZeroMQ LIBRARIES
NAMES
libzmqg
"libzmg-mt-${ZeroMQ VERSION_MAJOR} ${ZeroMQ VERSION MINOR}
_${ZeroMQ VERSION PATCH}"
"1ibzmg-${CMAKE_VS_PLATFORM_TOOLSET}-mt-${ZeroMQ VERSION_ M
AJOR} ${ZeroMQ VERSION MINOR} ${ZeroMQ VERSION PATCH}"
libzmg d



"libzmg-mt-gd-${ZeroMQ_VERSION_MAJOR}_ ${ZeroMQ_VERSION_MIN
OR}_${ZeroMQ_VERSION_ PATCH}"
"1ibzmq-${CMAKE_VS_PLATFORM_TOOLSET}-mt-gd-${ZeroMQ VERSIO
N_MAJOR} ${ZeroMQ_VERSION_MINOR} ${ZeroMQ VERSION_PATCH}"
HINTS
${_ZeroMQ_ROOT}/1ib

)
endif()

6. ®Jo, B JHrE FindPackageHandleStandardArgs.cmake , Fifi FAH N K]
CMakedi % . WRLA A FERZE, FEHBRARILE, W
¥ zeroMQ FOUND ZFE 1 E N TRUE :

include(FindPackageHandleStandardArgs)

find_package _handle_standard_args(ZeroMQ
FOUND_VAR
ZeroMQ_FOUND
REQUIRED_VARS
ZeroMQ_INCLUDE_DIRS
ZeroMQ_LIBRARIES
VERSION_VAR
ZeroMQ_VERSION

)

NOTE: NI 4 H#iiA ] FindzeroMQ.cmake ¥Rk 7E
https://github.com/zeromq/azmaq/blob/master/config/FindZeroMQ.cmake 4T
IR ¢

TAE R

find-module & B 14T E IR

1. AP R ENHRARM T B U E.


https://github.com/zeromq/azmq/blob/master/config/FindZeroMQ.cmake

2. i find_ FKiEH W SRR QRO FTAELE, B0 E. aTHUTRE
FréEas. PAMEH find_path EHCLSCI )8 ERAE, FHE
M find_library &$kfE. CMakeili
it find_file . find_program A1 find_package . XYLy M4 U0T:

find _path(<VAR> NAMES name PATHS paths)

3. WRMREMI, <vAR> BIRAFHEREER; WRBRAM, NaixE
N <VAR>-NOTFOUND . NAMES FlI PATHS 743l &CMake 1% £ 4% it A1 44
R 2 %48 B B A2

4. VISHERMEER,, A USRBRA T . ~fild, ZeroMQk SR & FERR
zlx, A DA T 45F £ 8 A A0 I U 308 SRR B R A

5. 5J5, M find_package_handle standard args fin%. 4t
P find_package fiv& ) REQUIRED . QUIET FIRRAZEL, ik
B ZeroMQ FOUND ZFiE .

NOTE:{T:-fil CMaketii % [ 5E 8 SRS &R ] AN 24T 345 . B,  cmake --help-
command find file Y%t find file tn 2 WTFM L. XT CMakebrERith i F
W, FTCALECLIER --help-module BHH|. HIUl, cmake --help-module
FindPackageHandleStandardArgs ¥+

Y FindPackageHandleStandardArgs . cmake HESTIDATIE

EEZEPS!

S L, A AT AT TR o

1. A BHAEAE R R R ffECMake 3 AF <package>Config. cmake
, <package>ConfigVersion.cmake Fll <package>Targets.cmake , 8= 1E
BRI 2 A B AT .

2. JLitst HCMakeil & 5 =7 1Rk fitsith, RN H find-module .

3. f#iH] pkg-config , WA MI7RGIff7R,

4. WERIXEEHATT, BAHEHCCH find BB

R VYR AT I RAZARIE AT TRy, BRI A H Bk



HAT, FEASRBTAE A AL R A S ftCMake Find S, ANid 1E AR 15 Bk sk bk
. KT CMake A AR, 84528 =5 AR 2 &) 5 F € Pt ) o A/ iR e
B TR 438

M—FF4E, Find-module Ht— B /&2CMaked EAKHA LR T B . HE, EA1
W B R 2 HAT IR T I BRI S AR &, b

Ul Boost INCLUDE_DIRS . PYTHON_INTERPRETER Z4%, iXfh 7 RARMEAESS =5
RATE CVELET, B ORAR A OC R L

i H] pkg-config HIJ5i%knl DARGFHEHATIERS, PION'E C4 M AUnx R4t HIAR
#Eo AR, Wl TFEXANER, EAR-ADEEETGIIE. Ak, WCMakeXX
MR, ERLEG N, ARSI E G, JF 5 pkg-config i
R GIEENS

BT E RS H ORI ERAIUEA, SUGARE IR . X2ETH, HH
#H# T FindPackageHandleStandardArgs.cmake o SARIM, W5 — 41 A &R
AL S H; A HRESRIB LR, RATFEUnixFIWindowsF- & I, N
$kZeroMQE SR | — Mol 5

PRSP TF N 5B 375 A A PR RE, T ICMake b 81126 13 i 7
7~: https://cmake.org/pipermail/cmake/2018-May/067556.html »  pkg-config £
Unix & N 53 o i DUESZ I, (a2 EANRRIR A 2 A 2 HEUnix - 6
CMakeliL & 3CAFDhfEsk A, (HIFARFTA BT RN REECMakeifiik. A3t
WL H %5 T AR pke-config AICMakeli B X7k L HT K.
&0 LLZETH B MG _E 3R B8 245 B https://mwoehlke.github.io/cps/

FEFA0F ARG, W] A HY A T 38 TR B 28— MO, 2R =7 N AR
Fe, REIH QKB AR E S CMake BT,


https://cmake.org/pipermail/cmake/2018-May/067556.html
https://mwoehlke.github.io/cps/

FHA4T QAL AT I
KA TR

o QN7 —NE] LA BT

o i fCatch2 347 ok

o f#i[1Google Test/Z 4T B ol
o fi [IBoost Testi?k 1T HL 7Tl

o A3 F B 4 A RAS I P A7 B

o TS

o {87 FH R B U532 A7 B D03 K
o AT

o BATIHA T4

o A FH I ] 2

AR T & TH A% T o il B eI AT AR llial B Zh ALl il, A AT
DA BIF RN OB BIAZhRERN, Er AFBIF R ANRS S, JF T #IH. &
R DL BIE T R N R R I H AR SR AL B, IFEA ORI D aE . g8 E 223
R AR ThRER, AN AT s —ITaxs oo, Bl gt
AT, n] A ] — bl e B RS, R A R AR BT 4 RpIRES oM, ATkEdR
R R AR L S TR A 2 R U

AREE A, FRA TR S AT A A AT B FIHESE 4 KR i B CMake s £ 25
fydr, JFEIC LU HAx:

o iLH P RN RAFREEEBRFSIREE 5 g7 A4 . NAiZ BT unix
Makefile Y}, # A make test —FEffjH.,
o SE IS E /MRS (], S A E AT I, A KRR P R i AT A
— AT, AU SR X W .



4.1 B — Ay L HL TR

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-04/recipe-01 F1F], & —NC++HIRHl. ZRHl
1t CMake 3.5/R (B3 =i il A) 2 B2, FF H 2 44E GNU/Linux. macOSHI
Windows L3t 47 i i .

CTest;2CMake M T, AsRfid, AR CTestdt AT # el AT
{RFFXFCMake/CTestH) 5T, FATAIMI AT 2R wT RER T FL. TRl 2 4 55 AT
REE X BEHOR AN AT, - B CRS R 2 x Bt AT 200, AN HE S8 &
TR R R« 95 B8 B Ay« =i T (Carl Friedrich Gauss), 4 fth (1 22 )il 5 A 1 2100
R BRECHE, BN PR ZSRAURS I FIRE G . Oy 1 i CMake & A %t 5k
BRI S AT AT IR, BATADUE ] C++ AT AT AR AR, B
Python I Fshell A E Il il . Dy 1 fal e WL, FRAT TR AN AT ATl 428
KCHL, ERBATRAL JaTH 76/ C++IRAEZ..

#ES TAF

ARAGIRBI = SCAFH R SEIVE SO sum_integs.cpp Xt BE 4y [m) &= #E4T SR A,
FFIR [A] S 4 R

#include "sum_integers.hpp"

#include <vector>

int sum_integers(const int {
auto sum = 0;
for (auto i : integers) {
sum += i;
}

return sum;


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-04/recipe-01

AR RS RN SEIIEAEE, O sum_integers HIJEX'FH . N
7E sum_integers.hpp XHH R, FEHBWR:

#pragma once
#include <vector>

int sum_integers(const int

)5, maintdEfE main.cpp FEN, M argv[] TIEMSITSE, BEllE
e g m &, A sum_integers BREL, B 45 ST BN 2% H b

#include "sum_integers.hpp"

#include <iostream>
#include <string>

#include <vector>

// we assume all arguments are integers and we sum them up
// for simplicity we do not verify the type of arguments
int main(int char {
<int> integers;
for (auto i = 1; i < argc; i++) {
integers.push_back( ::stoi(argv[i]));
}

auto sum = sum_integers(integers);

<< sum << e ;

WX BARIS A FHC++528l( test.cpp ), Bash shell lIASZH( test.sh )Fll
PythonHIARSEIL( test.py ), HESLILA] LLR Bl — /N REIEERME, MITTCMaken]
AR RS A R T B R T

C++HF( test.cpp ), FATEILHH sum_integers KIGUE1 +2+3+4+5
=15:



#include "sum_integers.hpp"

#include <vector>

int main() {

auto integers = {1, 2, 3, 4, 5};

if (sum_integers(integers) == 15) {
return 0;
} else {
return 1;
}

Bash shell A1 F vl #1047 SO A8

#!/usr/bin/env bash
EXECUTABLE=%$1
OUTPUT=$($EXECUTABLE 123 4)

if [ "$OUTPUT" = "10" ]
then
exit o
else
exit 1
fi

BeAt, PythonfHIAS I H AT AT SCAF(ffE - --executable v &1TS4fE), FHAE
Hl --short 21T ZHIAT:

import subprocess

import argparse

# test script expects the executable as argument



parser = argparse.ArgumentParser()
parser.add_argument('--executable’,
help='full path to executab
le")
parser.add_argument('--short’,
default=False,
action="store_true’',
help="run a shorter test')

args = parser.parse_args()
def execute_cpp_code
result = subprocess.check_output([args.executable] + integers)

return int(result)

if args.short:

# we collect [1, 2, ..., 100] as a list of strings
result = execute_cpp_code([str(i) for i in range(1, 1)
assert result == , 'summing up to 100 failed'
else:

# we collect [1, 2, ..., 1000] as a list of strings
result = execute_cpp_code([str(i) for i in range(1, 1)
assert result == , 'summing up to 1000 failed'

HAAR S it

BUE, BATRZ D ik aofe) 9ot B B2 E

1. X TEATF, FAIFECH+1130F, o fPythonf@#ess, Ll Bash
shell:

cmake_minimum_required(VERSION FATAL_ERROR)
project(recipe-01 LANGUAGES CXX)
set (CMAKE_CXX_STANDARD 11)

set (CMAKE_CXX_EXTENSIONS OFF)
set (CMAKE_CXX_STANDARD_REQUIRED ON)



find package(PythonInterp REQUIRED)
find program(BASH_EXECUTABLE NAMES bash REQUIRED)

2. e, RPN EZEATPAT A KA R, BLAGIIR RTIAT S

# example library

add library(sum_integers sum_integers.cpp)

# main code
add executable(sum_up main.cpp)

target link libraries(sum_up sum_integers)

# testing binary
add executable(cpp _test test.cpp)

target link libraries(cpp_test sum _integers)

3. o, FTIFRAThREHE UM & Ja PN, I B AR ] 9 Python i)
A, SERAEMGATSE, B --short :

enable_testing()

add_test(

NAME bash_test

COMMAND ${BASH_EXECUTABLE} ${CMAKE_CURRENT SOURCE_DIR}/test.sh
$<TARGET FILE:sum_up>

)

add_test(
NAME cpp_test
COMMAND $<TARGET FILE:cpp test>

)

add_test(

NAME python_test_long

COMMAND ${PYTHON_EXECUTABLE} ${CMAKE_ CURRENT_SOURCE_DIR}/test.
py --executable $<TARGET_FILE:sum_up>



add_test(

NAME python_test short

COMMAND ${PYTHON_ EXECUTABLE} ${CMAKE_CURRENT_SOURCE_DIR}/test.
py --short --executable $<TARGET_FILE:sum_up>

)

4. e, FACARER LB BEA @Y. STt ATt

$ mkdir -p build

$ cd build

$ cmake ..

$ cmake --build .

$ ./sumup 12 345

5. )5, AT ctest @7 MALE:
$ ctest

Test project /home/user/cmake-recipes/chapter-04/recipe-01/cxx-e
xample/build

Start 1: bash_test

1/4 Test #1: bash test ..., Passed 0.01 sec
Start 2: cpp_test

2/4 Test #2: cpp_test .ottt Passed 0.00 sec
Start 3: python_test long

3/4 Test #3: python test long ................. Passed 0.06 sec
Start 4: python_test_short

4/4 Test #4: python_test short ................ Passed 0.05 sec
100% tests passed, @ tests failed out of 4

Total Test time (real) = 0.12 sec

6. N ZZAT WL, DU RN A2 75 B 3 1) B 2



TAEFH
LA K 4

e enable_testing() , WMHRIXANHZRMBTA ¥ I (B AT & HAE
F CMakeLists.txt )o
e add_test() , X T /NN, FHixENRLHABIT I,

add_test(
NAME cpp_test
COMMAND $<TARGET_FILE:cpp_test>

)

BT, T AR IA R $<TARGET FILE:cpp_test> o AEas#ik
X, AR E RGA R RIE . RATKEAE ST T g iR 2E ik
mRIEN, B, FATATLAS B $<TARGET_FILE:cpp_test> AP, Hffii

H cpp_test TIHUT HARHICBE AR AT B 481

A s FIE AL M AR5 07 (8, A 0 2 S v AT R P I A B A A4 7K
Al DA i B o DA—Fh ] B hE 1) 7 sUSE I — s AR s BRI, PR T AT L
PERITTHAT IE SR (BItn, Windows L& .exe G BAERNFIMRIERS . #
RT3 Z IR ] Be A PSR AR AR s RA 20, AT B UHh 1 g fr
BRAFR,

WA LS SHURIE LS EIBATH test e, Hilln:

add_test(

NAME python_test short

COMMAND ${PYTHON_ EXECUTABLE} ${CMAKE_CURRENT_SOURCE_DIR}/test.py -
-short --executable $<TARGET_FILE:sum_up>

)

RAET R, AL IS 4TI, I s ] g e 2 it 18] 4T $hAT K (2R
877), HATMAH BRI FREET). KB, Al LLEE a4, Al LLEEA] 2
FEE F i ilsE. CTestoc i, L& B3R B A% 2 758



CTesti#fif (IbrELIE L, REIFTERERT), AFFREEWRE R, W] LR
TEAREHIAS,  #A] DA 1]

BESRJRNTE 1 Q] g SCRIFAT I, B2 1 g anfriz Wil e it AR 22 . Ak,
PTATT DAEARS F 5] A—Abug, 1EFTA WER 2 M

Start 1: bash_test

1/4 Test #1: bash_test ......cciiiiiiiiiienn, ***Failed 0.01 sec
Start 2: cpp_test

2/4 Test #2: cpp_test ...t iiiiiiiiinennns ***Failed 0.00 sec
Start 3: python_test_long

3/4 Test #3: python_test long ................. ***Failed 0.06 sec
Start 4: python_test_short

4/4 Test #4: python_test short ................ ***Failed 0.06 sec

0% tests passed, 4 tests failed out of 4
Total Test time (real) = 0.13 sec

The following tests FAILED:

1 - bash_test (Failed)

2 - cpp_test (Failed)

3 - python_test_long (Failed)
4 - python_test_short (Failed)

Errors while running CTest

TR THEE L, nLIEFE L test/Temporary/lasttestsfailure.log o
XA A MRy 2 R se s, HHAESI B, EEEFEME— My, fi
L RCLIFFZ, 7] PAAM CTestFHfS 5 FE 40 i Il il H -

o --output-on-failure JKFIMAFE P A R ATAR N 4T ED B Be 5 1, DLl
BRI

o -v K5 FHINA R RS .

o -vv B VRIS .

CTestfeflt | — /N E® T HRGER 70, v PLE Fris T LA Je Wyt 248 A i)
CLIFFR/& --rerun-failed , FEVHRMARIAEHH .



Eiiég;ftllL»
F LG LT E X

add_test(
NAME python_test_long

COMMAND ${PYTHON_ EXECUTABLE} ${CMAKE_CURRENT_SOURCE_DIR}/test.py -
-executable $<TARGET FILE:sum_up>

)

AT AR € XrT PLd i B 7045 72 I ASIZ 4T /) WORKING _DIRECTORY ELFTRIE, WI'F:

add_test(

NAME python_test long

COMMAND ${PYTHON_EXECUTABLE} test.py --executable $<TARGET_FILE:su
m_up>

WORKING_DIRECTORY ${CMAKE_CURRENT_SOURCE_DIR}

)

MRAZFRT RS 7 745, ZAMAGE RN BIRA . Ban.

add_test(

NAME python/long

COMMAND ${PYTHON_EXECUTABLE} test.py --executable $<TARGET_FILE:su
m_up>

WORKING_DIRECTORY ${CMAKE_CURRENT_SOURCE_DIR}

)

AR, BATFHE DN EA R BB R, X LLE

i set_tests_properties SZF:

set_tests_properties(python_test
PROPERTIES

ENVIRONMENT
ACCOUNT_MODULE_PATH=$%${CMAKE_CURRENT_SOURCE_DIR}



ACCOUNT_HEADER_FILE=$%${CMAKE_CURRENT_SOURCE_DIR}/account/accoun
t.h
ACCOUNT_LIBRARY_FILE=$<TARGET_FILE:account>

XFOTEERE TG LA R T1T, CMakef2 it 7 kXA w5k, N
FIAHS B S B 2s AR i BOR AL, AEFAT SERR I Pythonill i I A 2 /i, 18
i cMAKE_COMMAND 1] FH CMake K i 5t 15 B FF 1 AR &

add_test(
NAME
python_test
COMMAND
${CMAKE_COMMAND} -E env
ACCOUNT_MODULE_PATH=%{CMAKE_CURRENT_SOURCE_DIR}
ACCOUNT_HEADER_FILE=${CMAKE_CURRENT_SOURCE_DIR}/account/account.

ACCOUNT_LIBRARY_FILE=$<TARGET_FILE:account>
${PYTHON_EXECUTABLE}
${CMAKE_CURRENT_SOURCE_DIR}/account/test.py

[FIRE, ByFEE A AR i es RIA L $<TARGET FILE:account> SRALIH FE AL
Ho

BMCAEMEH ctest AAHATIINR, CMakeld ¥ A4 sids B & H A (Unix
Makefile4d: 25 A make test , Ninja L E N ninja test , B3 Visual Studio
A RUN_TESTS ). IXEWRE, A S —MULF) T BER ik TR

$ cmake --build . --target test

ANERE, HffHVisual Studiod: liash), FATTFHE EAER RUN_TESTS RARLE:

$ cmake --build . --target RUN_TESTS



NOTE: ctest #2flt 7 FE K L1TSH . Hh— N/ LGS B F]HE
e BIREEEBMINIER, FTEMH ctest --help KREFH. 1% cmake --help-
manual ctest 244 (7] 5540 H 58 ) ctestF it



4.2 1% Ff] Catch2 % i3 47 51Tl

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-04/recipe-02 H4E |, A& —NC++HIRB. ZRFl
1t CMake 3.5/R (B3 =i il A) 2 H R, FF H 24 /EGNU/Linux. macOSHI
Windows L3t 47 i i .

RTTEEC B, IR EAS kR R test.cpp MHARAI IR, X T fa] A Th B
B, (HRREERE T, RATEZERH —MHEZE, Bt 1A O HA Bet
Kig AT ER AR, AR E 7 AT, 5BEAZEMIE, LA
SRt SR G AR R R R . XL, FRATTA H AT BREGAAT I EE Cateh2(
https://github.com/catchorg/Catch2 )R AT R . X ANTAAEZLE MR 5 1
P, EA LI AN Sk EE AL S AR T E TR AT A, A A5 g A BT SR Sl
Gyo EABLES, BATHCMakefCatch245 A H, SRMNA_E—AN RS,

BATFE catch.hpp k3XfF, TR hitps:/github.com/catchorg/Catch2 (3471
EFPZRA2.0.1) T4, HFHES test.cpp — BT HMRE R T

#E% TAF

main.cpp -« sum_integers.cpp F sum_integers.hpp 5 ZHiHIZ~FIAHIE], ERES
BT test.cpp :

#include "sum_integers.hpp"

// this tells catch to provide a main()
// only do this in one cpp file
#tdefine CATCH_CONFIG_MAIN

#include "catch.hpp"

#include <vector>

TEST _CASE("Sum of integers for a short vector", "[short]")
{

auto integers = {1, 2, 3, 4, 5};


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-04/recipe-02
https://github.com/catchorg/Catch2
https://github.com/catchorg/Catch2

REQUIRE(sum_integers(integers) == 15);

TEST_CASE("Sum of integers for a longer vector", "[long]")
{

<int> integers;
for (int i = 1; i < ; ++1)
{

integers.push_back(i);

}
REQUIRE(sum_integers(integers) == );

catch.hpp k3CAER] LA M https://github.com/catchorg/Catch2 (iR A& 52.0.1)F
#H, HKE5 test.cpp BUETH KR HEH

HAR S it
{5 Catch2fe, IS AT crakeList. txt

1. {R¥F CMakeLists.txt KRZEET N AEANZL:

# set minimum cmake version

cmake_minimum_required(VERSION FATAL_ERROR)

# project name and language
project(recipe-02 LANGUAGES CXX)

# require C++11

set (CMAKE_CXX_STANDARD 11)

set (CMAKE_CXX_EXTENSIONS OFF)

set (CMAKE_CXX_STANDARD_REQUIRED ON)

# example library

add_library(sum_integers sum_integers.cpp)

# main code


https://github.com/catchorg/Catch2

add_executable(sum_up main.cpp)

target link libraries(sum_up sum_integers)

add_executable(cpp_test test.cpp)

target _link_ libraries(cpp_test sum_integers)

2. R EARBUGRE, FEEE AR, FEELE. i, -
success I AL # 4 BT I T PAT . X — A Catch2i& 1T, Wi
BRI, oA

enable_testing()

add_test(
NAME catch_test
COMMAND $<TARGET_FILE:cpp_test> --success

)

3. WiRXFE! iEFRATKRECE . M@, CTestdr, ] -v EHHSATN
B PASRAS A il AT SO R A

mkdir -p build
cd build
cmake ..
cmake --build .
ctest -V

B2 - T - N - 2

UpdateCTestConfiguration from :/home/user/cmake-cookbook/chapter
-04/recipe-02/cxx-example/build/DartConfiguration.tcl
UpdateCTestConfiguration from :/home/user/cmake-cookbook/chapter
-04/recipe-02/cxx-example/build/DartConfiguration.tcl

Test project /home/user/cmake-cookbook/chapter-04/recipe-02/cxx-
example/build

Constructing a list of tests

Done constructing a list of tests

Updating test list for fixtures



Added © tests to meet fixture requirements

Checking test dependency graph...

Checking test dependency graph end

test 1

Start 1: catch_test

1: Test command: /home/user/cmake-cookbook/chapter-04/recipe-02/

cxx-example/build/cpp_test "--success"
1: Test timeout computed to be: 10000000
1:

N T T N N N N N Y P P P N N N NP Y

N~ A

1: cpp_test is a Catch v2.0.1 host application.

1: Run with -? for options

1: /home/user/cmake-cookbook/chapter-04/recipe-02/cxx-example/te
st.cpp:12:

: PASSED:

: REQUIRE( sum_integers(integers) == 15 )

1
1
1: with expansion:
1
1

1: /home/user/cmake-cookbook/chapter-04/recipe-02/cxx-example/te

st.cpp:15



1: /home/user/cmake-cookbook/chapter-04/recipe-02/cxx-example/te
st.cpp:20:

1: PASSED:

1: REQUIRE( sum_integers(integers) == 500500 )

1: with expansion:

1: 500500 (0x7a314) == 500500 (0x7a314)

1

1: All tests passed (2 assertions in 2 test cases)
1/1 Test #1: catch test ...... ..., Passed 0.00 s
100% tests passed, 0 tests failed out of 1

Total Test time (real) = 0.00 se

4. FATEATLAIG cpp_test [ HEMHISCAF, A LLE#Z M Catch2r & 24t

$ ./cpp_test --success

VLIV L VL VL VL NE NN Y NYNYNY N NYNT VY VL N VYV VL VLV VL VL VL VP VNP Y VYN NY ST NT ST NY T VY NT VY LN VL VL VL VL VL VP NE VT VY VY NE Y ST T NT ST N7 N7 V7.

cpp_test is a Catch v2.0.1 host application.

Run with -? for options

/home/user/cmake-cookbook/chapter-04/recipe-02/cxx-example/test.
cpp:10

/home/user/cmake-cookbook/chapter-04/recipe-02/cxx-example/test.



cpp:12:
PASSED:
REQUIRE( sum_integers(integers) == 15 )

with expansion:

/home/user/cmake-cookbook/chapter-04/recipe-02/cxx-example/test.
cpp:15

/home/user/cmake-cookbook/chapter-04/recipe-02/cxx-example/test.
Ccpp:20:

PASSED:

REQUIRE( sum_integers(integers) == 500500 )

with expansion:

500500 (0x7a314) == 500500 (0x7a314)

All tests passed (2 assertions in 2 test cases)

5. Catch2R A= ple— Al PAT A, B PRl AT BLU R %, BLERZ Hosillind
HEZR B A B T

$ ./cpp_test --help

TAE R

Catch2& — MRS SCHFMBAHESE , B DAAS T 2208 U AN H bR . R 7 221
fRCMakefEk 2] catch.hpp , MIME test.cpp BIRI. AN T AL, K ek
5 test.cpp MM HZFH, AT LIEE—NMARMAE, FHL



H target_include_directory fR/NIZAIE . J3—Fh 7k Sk 25 2082 1
Hr, X AT LASE Catch2 30RS s BH(
https://github.com/catchorg/catch2/blob/maste/docs/build.systems.md#cmake ):

# Prepare "Catch" library for other executables
set (CATCH_INCLUDE_DIR
${CMAKE_CURRENT_SOURCE_DIR}/catch)

add_1library(Catch
INTERFACE)

target_include_directories(Catch INTERFACE
${CATCH_INCLUDE_DIR})

SRJE BTN R REAT QT B

target_link libraries(cpp_test Catch)

BR8N IE, EF1E MBI R AT ERR O, ZCMakefz iy
HAzE, IXEel H br e 46 € 30 H S H bR &R AER AT

FEAEDS!

XA EARIE T, R VFECMake. 44K, Catch2fft T HLIRE. Hx
Catch2fEZ2 (1) 58 B0 RY, A i) https://github.com/catchorg/Catch2

Catch2/UHS 61547 CMake ki £,  H T igtfrCatchilll il Jf: H 2 61 & CMake i,
AFEE AN add_test() K%, n] W
https://github.com/catchorg/Catch2/blob/master/contrib/ParseAndAddCatchTest
s.cmake .


https://github.com/catchorg/catch2/blob/maste/docs/build.systems.md#cmake
https://github.com/catchorg/Catch2
https://github.com/catchorg/Catch2/blob/master/contrib/ParseAndAddCatchTests.cmake

4.3 1§ [ Google Test/% i3 17 H 76 Iik

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-04/recipe-03 F1k 3], & —NC++HIRHl. ZRHl
1ECMake 3.111x (BE S hiA) H A 1), HH H L EGNU/Linux. macOSH!
Windows bt AT illik. M ES, H—A 3 HKFCMake 3.5(141 7

Ao, AR 7~ an e fE CMake 1 75 Bl T 1 H Google TestHEZE sz, 5t il
o HAT—AACEHMEL, Google TestHEZLAUAN & — ANk o, g —ANE,
A5 A T AL AN BERE I S AT ROCRE e S AT B ARSI H e — e, (H2
N TAEACHS TR H BB g, AT EFAERER, FE—1E L RIFHGoogle
Test, RJEHEHEZIFEERE . TATRAEHECHTH FetchContent #&5:(MCMake
WA AR T ). SHBEEH K EE1TE FetchContent , 7EIX HUK BRI
JEE AR TAER), JF HIER R f ] ExternalProject_Add #EATHLI. b
A ) R ISR B (2w H )
https://cmake.org/cmake/help/v3.11/module/FetchContent.html =4

#E 2% TAF

main.cpp -~ sum_integers.cpp F sum_integers.hpp 52 aiAHE, &
o4 test.cpp

#include "sum_integers.hpp"
#include "gtest/gtest.h"

#include <vector>

int main(int char {
::testing::InitGoogleTest(&argc, argv);
return RUN_ALL_TESTS();

}

TEST(example, sum_zero) {

auto integers = {1, -1, 2, -2, 3, -3};


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-04/recipe-03
https://cmake.org/cmake/help/v3.11/module/FetchContent.html

auto result = sum_integers(integers);
ASSERT_EQ(result, @);

TEST(example, sum _five) {
auto integers = {1, 2, 3, 4, 5};
auto result = sum_integers(integers);
ASSERT_EQ(result, );

wn EH ISR, BATE R gtest.n , 1AV H A Google TestiF e

I H A EE, SERERN A FetchContent BHLTNEHEA].

HAR S i

T AR T Ui 8 cMakeLists.txt , 1#FHGTestd 3 n] $4T 3044 % H

FH L FR I

1. SHMAREIFHEL,  cmakeLists.txt B kEEAR AL, CMake 3.114

AEfHFH FetchContent fEBR:

# set minimum cmake version

cmake _minimum_required(VERSION FATAL_ERROR)

# project name and language
project(recipe- LANGUAGES CXX)

# require C++11

set (CMAKE_CXX_STANDARD 11)

set (CMAKE_CXX_EXTENSIONS OFF)

set (CMAKE_CXX_STANDARD_REQUIRED ON)

set (CMAKE_WINDOWS_EXPORT_ALL_SYMBOLS ON)

# example library

add_library(sum_integers sum_integers.cpp)

# main code



add_executable(sum_up main.cpp)

target link libraries(sum_up sum_integers)

. ARIEEIN— if , K7 ENABLE_UNIT_TESTS o BRIMIBEML T, BN o , {H
A HTREREN oFF , LIRAIEE A M IEERN, WaeflFHGoogle Test:

option(ENABLE_UNIT_TESTS "Enable unit tests"™ ON)
message(STATUS "Enable testing: ${ENABLE_UNIT_TESTS}")

if (ENABLE_UNIT_TESTS)
# all the remaining CMake code will be placed here
endif()

if WEBELE FetchContent FHER, FHEHESRINAIHINE, FHEEIELEME:
include(FetchContent)

FetchContent Declare(
googletest
GIT_REPOSITORY https://github.com/google/googletest.git
GIT _TAG release-

FetchContent_GetProperties(googletest)

RN FERARNE], BSOS e X ER LT DU
Hbr. Afld, FRATX gtest main BN, %R0 & —Se48 58 /7 vk,
FH ¥ I £ Visual Studio F 4 i%:

if(NOT googletest POPULATED)
FetchContent_Populate(googletest)

# Prevent GoogleTest from overriding our compiler/linker optio
ns

# when building with Visual Studio

set(gtest_force_shared_crt ON CACHE BOOL "" FORCE)



# Prevent GoogleTest from using PThreads
set(gtest disable pthreads ON CACHE BOOL "" FORCE)

# adds the targers: gtest, gtest main, gmock, gmock main
add_subdirectory(

${googletest SOURCE_DIR}

${googletest BINARY DIR}

)

# Silence std::trl warning on MSVC
if(MSVC)
foreach(_tgt gtest gtest main gmock gmock main)
target _compile definitions(${ tgt}
PRIVATE
" STLENCE_TR1_NAMESPACE DEPRECATION_ WARNING"

)

endforeach()
endif()
endif()

5 )5, fHH target_sources it target_link_libraries me, E
X cpp_test RIHHAT HARIF4EE BRI

add_executable(cpp_test "")

target_sources(cpp_test
PRIVATE
test.cpp

target_link_libraries(cpp_test
PRIVATE
sum_integers

gtest_main

6. fx)a, {4 enable_test Fll add_test #y2 >R X HITMA:



enable_testing()

add_test(
NAME google test
COMMAND $<TARGET_FILE:cpp_test>

)

7. DAE, WEERACE. NI HE

mkdir -p build
cd build
cmake ..
cmake --build .

ctest

Y A A B A

Test project /home/user/cmake-cookbook/chapter-04/recipe-03/cxx-
example/build

Start 1: google_test
1/1 Test #1: google test .......civiiinn... Passed 0.00 sec

100% tests passed, O tests failed out of 1

Total Test time (real) = 0.00 sec

8. MLAE$LIZAT cpp_test :

$ ./cpp_test

[==========] Running 2 tests from 1 test case.
[---------- ] Global test environment set-up.
[---------- ] 2 tests from example

[ RUN ] example.sum_zero

[ OK ] example.sum_zero (@ ms)

[ RUN ] example.sum five

[ OK ] example.sum_five (@ ms)

[---------- ] 2 tests from example (@ ms total)



[---------- ] Global test environment tear-down
[s=========] 2 tests from 1 test case ran. (@ ms total)
[ PASSED ] 2 tests.

TAE R

FetchContent FRIRSZFFiliid ExternalProject #iR, 7ERCERIHFTLHNE, FFIE
H3. 11 A o NCMake FIAREES 47 - 1M ExternalProject Add() fEFZEES(IL
FF8E)IHAT TaEIRME, IXFE FetchContent HEHERAME ] LA RIEAT, XAEIR
B S5 RS (FE A1 s Google Testy(UE S — Vit fT CMakelt) 74
M, i/ add_subdirectory FJLPLIRE.

N T 3RELGoogle Test, T4/ AMENZ:
include(FetchContent)

FetchContent_Declare(
googletest
GIT_REPOSITORY https://github.com/google/googletest.git
GIT_TAG release-

)

A, FRATREC T —N A R € bRic R Git e (release-1.8.0), {H 23 AT T4 AT LA
MSubversion. Mercurial BSiHTTP(S)JEIKI—/MMHBILH « A Xn] ik, 1%
Z N ExternalProject Add fx & HIET, Mk
#&https://cmake.org/cmake/help/v3.11/module/ExternalProject.html .

JHH FetchContent_Populate() ZHl, KEZECLH
F FetchContent_GetProperties() fv&4bH | AAIEA; BN, M
M FetchContent_Populate() #id—XJG, BtalH iR,

FetchContent_Populate(googletest) HFE I E
X googletest SOURCE_DIR Fl googletest BINARY_ DIR , AJLLfii &4 1skAb3E
Google TestTi H (ff B add_subdirectory() , B NEBTFHE— CMakeliH):


https://cmake.org/cmake/help/v3.11/module/ExternalProject.html

add_subdirectory(
${googletest SOURCE_DIR}
${googletest BINARY_DIR}

)

AIHE X TPA N HbR: gtest - gtest_main . gmock I gmock _main . IX/>
Be &, RN ICI R E ERRR T, FRATRXS gtest_main HAREOEHR:

target_link _libraries(cpp_test
PRIVATE
sum_integers

gtest _main

FIEEARRL S, AT DAE 3004 IE A% Google Testib 4Tl B A& . A, kAT
7 BT 2 H ) Google Testhii A, 1X B} 75 B 5 o A ME— — 4T 5t & PE
B GIT_TAG FIIE—4T

FEZEPS)

THRT FetchContent MILIJEERTHIUTSE ExternalProject_Add , FATHTEZS
B b T R 4. A AT T A e, TS
Z https://cmake.org/cmake/help/v3.11/module/FetchContent.html .

Ao, RATEBCE N IREBCEARS, WAL T2 E REM Y, L
Fi FindGTest ML fesa il 2 A1k S04
(https://cmake.org/cmake/help/v3.5/module/FindTest.html ). M3.9RRFT4A,
CMakeit g fft | —/>Google Testfibk
(https://cmake.org/cmake/help/v3.9/module/GoogleTest.html ), B4 T

A~ gtest_add_tests ¥, JEid48 K Google TestZ IIRACHS, T LA FH ik pR %k
EEry I e

9%, Google Testfy VF 2 BRI HIRHE, FIAE
https://github.com/google/googletest &F .


https://cmake.org/cmake/help/v3.11/module/FetchContent.html
https://cmake.org/cmake/help/v3.5/module/FindTest.html
https://cmake.org/cmake/help/v3.9/module/GoogleTest.html
https://github.com/google/googletest

4.4 1§ FiBoost Testiti /T B ol it

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-04/recipe-04 F1k 3], & —NC++HIRHl. ZRHl
1t CMake 3.5/R (B3 =i il A) 2 B2, FF H 2 44E GNU/Linux. macOSHI
Windows L3t 47 i i .

Boost Test/g fEC++4EIX Hi, — AR AT B ICIIAESE . A, FRATEE
N {f i Boost Test, X SR AR BIACALHEAT B oGt o

main.cpp - sum_integers.cpp F sum_integers.hpp 5 HTFI~BIFAE, B EE
¥ test.cpp 1EA{# FIBoost Test/& i 17 il i
#include "sum_integers.hpp"

#include <vector>

#define BOOST_TEST_MODULE example test suite
#include <boost/test/unit test.hpp>
BOOST_AUTO_TEST_CASE(add_example)

{

auto integers = {1, 2, 3, 4, 5};
auto result = sum_integers(integers);
BOOST_REQUIRE(result == );

AR ST
PLF 218 FHBoost Test4) 2101 H 125 1%:

1. SEM CMakelists.txt FFEh:


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-04/recipe-04

# set minimum cmake version

cmake_minimum_required(VERSION 3.5 FATAL_ERROR)

# project name and language
project(recipe-94 LANGUAGES CXX)

# require C++11

set (CMAKE_CXX_STANDARD 11)

set (CMAKE_CXX_EXTENSIONS OFF)

set (CMAKE_CXX_STANDARD_REQUIRED ON)

# example library

add _library(sum_integers sum_integers.cpp)

# main code
add_executable(sum_up main.cpp)

target link libraries(sum_up sum_integers)

2. KiiliBoostE I cpp_test HEFLFE:
find package(Boost 1.54 REQUIRED COMPONENTS unit_test_framework)

add_executable(cpp_test test.cpp)

target_link_libraries(cpp_test
PRIVATE
sum_integers

Boost::unit_test_framework

# avoid undefined reference to "main" in test.cpp
target_compile_definitions(cpp_test
PRIVATE
BOOST_TEST_DYN_LINK



3. fxJa, &Rt

enable_testing()

add_test(
NAME boost test
COMMAND $<TARGET_FILE:cpp_test>

)

4. NHZTEACE. ARG BT

mkdir -p build
cd build
cmake ..

cmake --build .

B2 - N - N - 2

ctest

Test project /home/user/cmake-recipes/chapter-04/recipe-04/cxx-e
xample/build

Start 1: boost_ test

1/1 Test #1: boost test ......cviiiiiiinnen.. Passed 0.01 sec
100% tests passed, 0 tests failed out of 1

Total Test time (real) = 0.01 sec

$ ./cpp_test

Running 1 test case...

*¥** No errors detected

TAE R

i find_package >KAGillBoostf] unit_test framework Z{F(Z= WiE3#%E, 8
1)o ATAAIXA U/ REQUIRED 1, WIIRIERFNEHEARE, BCERKIE
1. cpp_test HAPrTs B A1E LW B ] PI#R 2Boost=k 34, I H. 75 B4k 340



MNHIPZE; EAI1#8H IMPORTED JE H A& Boost::unit_test_framework #2ft, i%H
PrE find_package W E .

EEZES!

ARBl, FAMRK RGA %38 T Boost. 8, FWATAT CAE G eI SREN 44 2
Boost{k#filii. A1, BoostAN & &K . AT RIS, FRATHR A
TEEEARR W, {Ha2Boostigfit 1 HE KIRFEAIET, A EOGER s AT L%
XBEEE: http://www.boost.org/doc/libs/1_65_1/libs/test/doc/html/index.html .


http://www.boost.org/doc/libs/1_65_1/libs/test/doc/html/index.html

4.5 {5 B2 73 B SRAGH I Y A7 B s

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-04/recipe-05 H 3|, & —ANC++HIRH. 1%l
1t CMake 3.5/R (B3 =i il A) 2 H R, FF H 24 /EGNU/Linux. macOSHI
Windows L 47 i P

WAFERRG: SNBSS, 88 WA IR (S o BB WK RN N AE), =77 E
MELUREEbug, i REE eI E k. Valgrind( http://valgrind.org )& —4
WA TR, ORI Py AR AR . AT, FRA T AR
CMake/CTestlli i 15 F Valgrind % Py 47 [n] i3k 47 e 45

i

MTREANME, HEEA B SEBLERA TR LR S
i leaky_implementation.cpp ):

#include "leaky implementation.hpp”
int do_some_work() {

// we allocate an array

double *my_array = new double[ 1;

// do some work

T

// we forget to deallocate it
// delete[] my_array;

return 0;

-

I T B R ) SK A 1eaky_implementation.hpp ):


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-04/recipe-05
http://valgrind.org

#pragma once

int do_some work();

JEH, FHEMESAF( test.cpp ):
#include "leaky implementation.hpp"

int main {

int return_code = do_some work();

return return_code;

AR LN @, KA return_code TEZmi% A o o X HLFRATT L HAEE A 3]
HFiltls, AN my_array %A B

Sy o
HLAAR S it
N R T a0 i B CMakelLists xR AT AR 2h 45 - #:

1. FATE Yo g L CMake s fiKhiA . TH &k, 1BE . BRI R:
cmake _minimum_required(VERSION FATAL_ERROR)
project(recipe- LANGUAGES CXX)
set (CMAKE_CXX_STANDARD 11)
set (CMAKE_CXX_EXTENSIONS OFF)
set (CMAKE_CXX_STANDARD REQUIRED ON)

add_library(example_library leaky_implementation.cpp)

add executable(cpp_test test.cpp)
target link libraries(cpp_test example_library)



2. )5, EXMAXBEFR, € X T MEMORYCHECK_COMMAND :

3.

find_program(MEMORYCHECK_COMMAND NAMES valgrind)
set (MEMORYCHECK_COMMAND OPTIONS "--trace-children=yes --leak-che
ck=full")

include(CTest)

enable_testing()

add_test(

NAME cpp_test
COMMAND $<TARGET_FILE:cpp_test>

)

AT, R NEEE O, s P

$ ctest

Test project /home/user/cmake-recipes/chapter-04/recipe-05/cxx-e
xample/build

Start 1: cpp_test

1/1 Test #1: cpp_test ..ttt innnenns Passed 0.00 sec
100% tests passed, 0 tests failed out of 1

Total Test time (real) = 0.00 sec

4. BUE, BAIGERE NG, W] DUULE SN 2 A

$ ctest -T memcheck

Site: myhost

Build name: Linux-c++

Create new tag: 20171127-1717 - Experimental

Memory check project /home/user/cmake-recipes/chapter-04/recipe-
05/cxx-example/build

Start 1: cpp_test



1/1 MemCheck #1: cpp test ... viiiiiiiiiiinennnnns Passed 0.40
sec

100% tests passed, 0 tests failed out of 1

Total Test time (real) = 0.40 sec

-- Processing memory checking output:

1/1 MemCheck: #1: cpp _test ...ttt innnnns Defects: 1
MemCheck log files can be found here: ( * corresponds to test nu
mber)
/home/user/cmake-recipes/chapter-04/recipe-05/cxx-example/build/
Testing/Temporary/MemoryChecker.*.1log

Memory checking results:

Memory Leak - 1

Ja—, MiZzz=ilMEE WA, HIUE ctest -T memcheck A 55

o

19
|

TAERH

{fi ] find_program(MEMORYCHECK_COMMAND NAMES valgrind) #rfkvalgrind, Jf
% MEMORYCHECK_COMMAND % & NI 4%} 1% . Tl 1R X & CTestiibi ok 5
F memcheck MliX#:AE, ATLMEMH CTest -T memcheck SKJEFHXAMEE. 1G4,
15 H set (MEMORYCHECK_COMMAND_OPTIONS "--trace-children=yes --leak-

check=full") , FHMFSHLIHEL Valgrind. NIERESEIE A HE S, %
SCHERT T PEGIE S AEBR RS

NOTE: 48T H, WYCRHE # R Mot LA, ﬁf&i&ﬁ%‘éumiﬁﬁ SR,
Hrp—e T HMMHEINE SR, FOVFRELTIMWEM T RS, Sanitizersifi
nzﬁé MilTF. BREZER, WS Whttos://github.com/arsenm/sanitizers-
cmake . BN, ESRE14%, HPTHE T AddressSanitizerfll
ThreadSanitizer-

FEZEDS!

W2 AT TR T AR A T A A BRI 3K RV s (9 D Bt ) DAL ST 00 3 A Ao
o BATHAEHE 14T P EHIT e, SCDash— & I HIF L.


https://github.com/arsenm/sanitizers-cmake

A X Valgrind S H A PEFE T SCRY, 362 Whttp://valgrind.org s


http://valgrind.org

4.6 TR W

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-04/recipe-06 F1kF], & —NC++HIRHl. ZRHl
1t CMake 3.5/R (B3 =i il A) 2 B2, FF H 2 44E GNU/Linux. macOSHI
Windows L3t 47 i i .

HAREOUR, BAIAEIE IR 6 Bl A, AT AR EL
TR R ME R B S E MR E AT . XFMEOLT, AT TR 2%
W SN AT, XK@ E NAZAZ A MAHELE (] Wi: Catch2E%Google
Test)1E55, B %A & T I W I CMake ik &5 it . (H2, 7EHELefE il
T, Ry B AR R BRAS 8 SONRCE s #em)idi i, 8] Re AR A {3
RN IR 78 S FEATRI T, FRAT PR SR X Tl D o

#E 2% TAF

XAMC IR ) 2 — MR/ Python IS ( test.py ), B JEIR[EI1,
CMake ¥ H A B o g e

import sys

# simulate a failing test

sys.exit(1)

=~ b 1 7ER

S 20 R

11477 4 5 CMakeLists . txt=k 52 B3 HIAT 55

1. ARG, AR S L FFMCMake, (A7 ZPython:
cmake_minimum_required(VERSION FATAL_ERROR)

project(recipe- LANGUAGES NONE)
find package(PythonInterp REQUIRED)


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-04/recipe-06

2. K5, &SR &FCMake, I 2 2R

enable testing()
add_test(example ${PYTHON EXECUTABLE} ${CMAKE_CURRENT SOURCE_DIR}

/test.py)
set tests properties(example PROPERTIES WILL FAIL true)

3. HJm, AR MRIIRINNA, W EoR:

$ mkdir -p build
$ cd build

$ cmake ..

$ cmake --build .
$ ctest

Test project /home/user/cmake-recipes/chapter-04/recipe-06/examp
le/build

Start 1: example

1/1 Test #1: example .....viiiiierennneennnanns Passed 0.00 sec
100% tests passed, @ tests failed out of 1

Total Test time (real) = 0.01 sec

TAE R

{fif] set_tests_properties(example PROPERTIES WILL FAIL true) , F#i)&
PE WILL_FAIL WEN true , XREHREIIE R HE, XMREARNIZH K
It A2 S A7 IR R

EEZEPS!

ISR AR ORI R IEYE, AT LUR IR

P PASS_REGULAR_EXPRESSION #ll FAIL_REGULAR_EXPRESSION 5 set_tests_prope
rties HATH. WRKE 7IXESE, Wl RIE S804 B 1 RN R &
FIRMATIR A, G RULES 7R Rk, M i B k. mT AR s



HoAw g, B0 EIESIER T IS
2% https://cmake.org/cmake/help/v3.5/manual/cmake-
properties.7.html#properties-on-tests .


https://cmake.org/cmake/help/v3.5/manual/cmake-properties.7.html#properties-on-tests

4.7 A5 F ke P 3t A7 A TR 3 00 3

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-04/recipe-07 H13 3. 1Z~FI{ECMake 3.5} (55
BRI H L LEGNU/Linux. macOSHIWindows 334733 I
o

BAEROL T, IS Z e RIE RIS AT, MR N Ra s, FHE
BEMRAZ (AR ) AT RO P RE(BCE R 7). 2R, A e K
PO 8] B R AR (BN, i s SR04 3K) &TI]T %%‘%—E‘Eﬁﬁiﬁj‘ﬂ%%mﬁ
I RIS, EATER RN, JRFRZE TR IS Asfild, BATREE
AN M BRI B, AT R RSB E A [F] R I

#ES TAF

XA Z—PythoniIA( test.py ), BIAZIREIO. A 1 IREFIXFhE L,
FEEORFFXT CMake 5 1 I RTE, MHRBIAER 128 AF b e S A S SEbrrh,
XA AS AT B A RSO A

import sys

import time

# wait for 2 seconds

time.sleep(2)

# report success

sys.exit(0)

ARSI
WA1FEE @M CTest& 1R, WF:
1. BT XTE L2/, oW, I e SCNEA:


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-04/recipe-07

# set minimum cmake version

cmake_minimum_required(VERSION FATAL_ERROR)

# project name

project(recipe- LANGUAGES NONE)

# detect python
find_package(PythonInterp REQUIRED)

# define tests
enable_testing()

# we expect this test to run for 2 seconds

add_test(example ${PYTHON_EXECUTABLE} ${CMAKE_CURRENT_SOURCE_DIR}
/test.py)

2. 5i4h, BATDSNKTEER IR, BB Y108

set _tests properties(example PROPERTIES TIMEOUT )

3. HIE T AT R E AR A, A B s
$ ctest

Test project /home/user/cmake-recipes/chapter-04/recipe-07/examp
le/build

Start 1: example

1/1 Test #1: example ...ttt nnnnnnn Passed 2.01 sec
100% tests passed, 0O tests failed out of 1

Total Test time (real) = 2.01 sec

4. WAL, N TWAEERNZEER, FATE test.py H ) sleep ar&-H8hN%I11
#r, HEFE T

$ ctest



Test project /home/user/cmake-recipes/chapter-04/recipe-07/examp
le/build

Start 1: example

1/1 Test #1: example ...ttt nneonnnnnas ***Timeout 10.01
sec

0% tests passed, 1 tests failed out of 1

Total Test time (real) = 10.01 sec

The following tests FAILED:

1 - example (Timeout)

Errors while running CTest

TAERH

TIMEOUT A& — D ERJEM:, T LUME ] set_tests_properties AH/MATEE
FARF I ). QSRR AT T IR N E ], AT AR R R B85 1k
BCE LA ANE), MR 28 1k IRFRIE N R M



4.8 AT

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-04/recipe-08 H13k 3. 1Z~HI{ECMake 3.5} (55
BRI H L LEGNU/Linux. macOSHIWindows 334733 I
o

K BOURH SHLAA 4T £ CPURL . CTesth MERHEIAE, fEuIF
FFIBATINR, AR AT P A AT DL IS S i, T AR
WA R AE T TR, MR A RS, A, AT BRI
A, JF TR TR LA K TP R

FAR I Br] AREAT A N 0, AT THE IR LB AT AE cMakeLists. txt [AH
sk N Htest H s

#E % TAF

AN E R S hridva, b, ..., JIHG], & ANEA KR E I35 B2 1)

bURRWAER L] Z BT AE I
a,b,cd 0.5
e fg 1.5
h 2.5
[ 3.5
j 4.5

I [R) AL T DL o B, (BN T DREF TR AN TaT 4,  BRATPRHERIAD . Jufal R L,
AT L PythonIA R IR test a , ‘& VH#FE0.5/ NI [A] A7

import sys

import time

# wait for 0.5 seconds

time.sleep( )


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-04/recipe-08

# finally report success
sys.exit(9)

FARMAA A B . FRATKAC X L PATHAE cMakeLists.txt NI, — 4
N test HIHZEH,

HAR S it
HFAT, B VBB — MRS, W

1. CMakelists.txt JE7 fajH:

# set minimum cmake version
cmake_minimum_required(VERSION 3.5 FATAL_ERROR)

# project name
project(recipe-08 LANGUAGES NONE)

# detect python
find_package(PythonInterp REQUIRED)

# define tests
enable_testing()
add_test(a ${PYTHON_EXECUTABLE} ${CMAKE_CURRENT SOURCE_DIR}/test

/a.py)
add_test(b ${PYTHON_EXECUTABLE} ${CMAKE_CURRENT SOURCE_DIR}/test

/b.py)
add_test(c ${PYTHON_EXECUTABLE} ${CMAKE_CURRENT_SOURCE_DIR}/test

/c.py)
add_test(d ${PYTHON_EXECUTABLE} ${CMAKE_CURRENT SOURCE_DIR}/test

/d.py)
add_test(e ${PYTHON_EXECUTABLE} ${CMAKE_CURRENT SOURCE_DIR}/test

/e.py)
add_test(f ${PYTHON_EXECUTABLE} ${CMAKE_CURRENT_SOURCE_DIR}/test

/f.py)
add_test(g ${PYTHON_EXECUTABLE} ${CMAKE_CURRENT SOURCE_DIR}/test

/8-py)



add_test(h ${PYTHON_EXECUTABLE} ${CMAKE_CURRENT SOURCE_DIR}/test

/h.py)

add_test(i ${PYTHON EXECUTABLE} ${CMAKE_CURRENT SOURCE_DIR}/test

/i.py)

add_test(j ${PYTHON_EXECUTABLE} ${CMAKE_CURRENT SOURCE_DIR}/test

/3.py)

2. TATATUBCEIIH, /] ctest AT, BILFHEATH:

mkdir -p build
cd build

cmake ..

YT A B A

ctest

Start 1: a

1/10 Test #l: @ vvvrnireteeeeeeeeeeeeeneennnnnns Passed 0.

Start 2: b

2/10 Test #2: D vivini ittt ittt eenneennnnns Passed 0.

Start 3: c

3/10 Test 3. C vitinitttetneeeeeeeeeeneeennnnns Passed ©.

Start 4: d

4710 Test H4: d v ve ittt teeeeeeeeeenoennnnns Passed ©.

Start 5: e

5/10 Test 5. @ tiiitititeeeeeeeeeeeeennnnnnnnns Passed 1.

Start 6: f

6/10 Test HO: T v viriiiineteeeeeeeneenneeenenns Passed 1.

Start 7: g

7/10 Test #7: 8 cviiiiiiiiiiiiiiintettaenanannnn Passed 1.

Start 8: h

8/10 Test #8: N vttt eeeeeeenneeenenns Passed 2.

Start 9: i

9/10 Test #9: I vt viriiiirieieeeeeeeeeenneeenenns Passed 3.

Start 10: j

10/10 Test #10: J .oviiiiiitinieiineneroenanonnnns Passed
ec

100% tests passed, @ tests failed out of 10

Total Test time (real) = 17.11 sec

51

51

51

51

51

51

51

51

51

sec

sec

secC

sec

sec

secC

secC

sec

secC

4.51 s



BAE, WEVSEANNZTH, AT AAEASZISFE [ (8] N 7E44 W % L
BATIAZLE:

$ ctest --parallel 4

Start 10: j

Start 9: i

Start 8: h

Start 5: e

1/10 Test #5: @ . iiiiiiiiiiiiittteeennnennananns Passed 1.51 sec
Start 7: g

2/10 Test #8: h ... ittt Passed 2.51 sec
Start 6: f

3/10 Test #7: g i iinneiineneronsstonssasnns Passed 1.51 sec
Start 3: c

4/10 Test #9: 1 ....iiiiiiiiiiiiieeereosennnnnns Passed 3.63 sec
5/1® TESE #82 € ©000000000000000000000000000000¢ Passed 0.60 sec
Start 2: b

Start 4: d

B/ TESE #53 T ©0000000000000000000000000000000C Passed 1.51 sec
7/10 Test #4: d ...ttt inneeennnnaans Passed 0.59 sec
8/10 Test #2: b ... ittt Passed 0.59 sec
Start 1: a

9/10 Test #10: J ittt nnerienesronnnasannns Passed 4.51 se
C

10/10 Test #1: @ ..vitiiiiiinneeerereonnnennnnanns Passed 0.51 se
C

100% tests passed, @ tests failed out of 10
Total Test time (real) = 4.74 sec

TAE R

AP RO ER R, EFATROCT, MR, iv hfle[d B FraG. 2HIRATEiTmr, &
PR W21 . WS ctest --parallel 4 W%, FRATATLLE B FH4T0
RIs AT N KR4GS eisfr i i AR a6 2 — A HEH



IF R SRS . IXAUBIT RSN & T WK A TG, 285 FBUINEIEH A
TH. a-illikfE4 Mz BB InteE, AEsKRTTEE, s E R

--> time

core 1: 3jjjjjjiij

core 2: iiijiiibd
core 3: hhhhhggg

core 4: eeefffac

2 MEOE G i847, BATE R h:

--> time

.......

core 1: aeeeiijiiiii
core 3: cggg
core 4: dhhhhh

P IR G BB P2 470, B RK R 2 I R, POV & ik2M %0k
53 F B) Ab T2 PRARAS (IX B A% 3F04%4) . CMake K 453 AN MG R ) [B) oA,
IS BATEIFF 24T 1 IS, KB I i A e e ok

1E test/Temporary/CTestCostData. txt AR

.506776
.507882
.508175
.504618
.51006
.50975
.50648
.51032
.50475
.51111

o o
R R R R R R R R R R
A W NP PR POOOO®

. - > 0 -Hh ® Q 0O



m%fmﬁﬁEZF4W%%ﬁﬁ@ﬁ bhfmmxmﬁmﬁﬁ AT, 7E
AN ERSIA M B RaK. XEREH AW ? XEWAE, RATM ZED
PR ] AR SR 2 HEMR 7 X 2 —FP s, (HEFHSZIE IR ﬁ% Pl FRATTAT LA
H O BRI 1 B 8] Bl A

add_test(a ${PYTHON_EXECUTABLE} ${CMAKE_CURRENT_SOURCE_DIR}/test/a.p

y)
add_test(b ${PYTHON_EXECUTABLE} ${CMAKE_CURRENT_SOURCE_DIR}/test/b.p

y)
add_test(c ${PYTHON_EXECUTABLE} ${CMAKE_CURRENT_SOURCE_DIR}/test/c.p

y)
add_test(d ${PYTHON_EXECUTABLE} ${CMAKE_CURRENT_SOURCE_DIR}/test/d.p

y)
set_tests properties(a b ¢ d PROPERTIES COST 0.5)

add_test(e ${PYTHON_EXECUTABLE} ${CMAKE_CURRENT_SOURCE_DIR}/test/e.p

y)
add_test(f ${PYTHON_EXECUTABLE} ${CMAKE_CURRENT_SOURCE_DIR}/test/f.p

y)
add_test(g ${PYTHON_EXECUTABLE} ${CMAKE_CURRENT_ SOURCE_DIR}/test/g.p

y)
set_tests_properties(e f g PROPERTIES COST 1.5)

add_test(h ${PYTHON_EXECUTABLE} ${CMAKE_CURRENT_SOURCE_DIR}/test/h.p

y)
set_tests_properties(h PROPERTIES COST 2.5)

add_test(i ${PYTHON_EXECUTABLE} ${CMAKE_CURRENT_SOURCE_DIR}/test/i.p

y)
set_tests_properties(i PROPERTIES COST 3.5)

add_test(j ${PYTHON_EXECUTABLE} ${CMAKE_CURRENT_SOURCE_DIR}/test/j.p

y)
set_tests_properties(j PROPERTIES COST 4.5)

AR ZEAT DL — M v, AT B test/Temporary/CTestCostData. txt H
?/—\Eémo



FEZEDS!

B VM ctest --parallel N , &A]DAEFHIABEAR & CTEST_PARALLEL_LEVEL ¥
HAE N g .



4.9 iz 471 5

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-04/recipe-09 H13# 3. 1Z~FI{ECMake 3.5} (55
BRI H L LEGNU/Linux. macOSHIWindows 334733 I
o

RO AR, FRAT124 2] T Wifal £ CMake 35 Bh N 473247 00K, 318 7 M
KA aa R A R BROR, XM SRIORE S H) e /M, (E RS 2 HF
PERIARS I A SR, BB AR U], AT REA A BHis T B X TR
AT, BATH F ZREs s AT i e I 1 5. EARGIF, AT s
ISR

TEXAM -, FRA MR R IEH SR 75 =R B eds, 7R 7
N feature-a . feature-b fll feature-c , BFH =/KMNR, LR 5]

& feature-d . benchmark-a il benchmark-b . XARFIH, FAf10] LLH
Python IR R R IX L, 7] DAAE H A i BRI 1] -

import sys

import time

# wait for 0.1 seconds

time.sleep( )

# finally report success

sys.exit(9)

HAR S

DL T IR AT ICMakeLists.txt ST P9 25 IR FEGH P 25


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-04/recipe-09

1.

CMakelists.txt o1, &N T /NPIHR:

cmake_minimum_required(VERSION 3.5 FATAL_ERROR)

# project name
project(recipe-99 LANGUAGES NONE)

# detect python
find package(PythonInterp REQUIRED)

# define tests
enable_testing()

add_test(

NAME feature-a

COMMAND ${PYTHON_ EXECUTABLE} ${CMAKE_CURRENT_SOURCE_DIR}/test/
feature-a.py

)
add_test(

NAME feature-b

COMMAND ${PYTHON_ EXECUTABLE} ${CMAKE_CURRENT_SOURCE_DIR}/test/
feature-b.py

)
add_test(

NAME feature-c

COMMAND ${PYTHON_ EXECUTABLE} ${CMAKE_CURRENT_SOURCE_DIR}/test/
feature-c.py

)
add_test(

NAME feature-d

COMMAND ${PYTHON_ EXECUTABLE} ${CMAKE_CURRENT_SOURCE_DIR}/test/
feature-d.py

)
add_test(

NAME benchmark-a

COMMAND ${PYTHON_ EXECUTABLE} ${CMAKE_CURRENT_SOURCE_DIR}/test/
benchmark-a.py

)



add_test(

NAME benchmark-b

COMMAND ${PYTHON_EXECUTABLE} ${CMAKE_CURRENT_SOURCE_DIR}/test/
benchmark-b.py

)

2. MbAh, BATABHHIIMRN B quick MIFREE, ZBAKHIIANS b long FIFR
i

MW, .

set _tests properties(
feature-a
feature-b
feature-c
PROPERTIES
LABELS "quick"
)
set _tests properties(
feature-d
benchmark-a
benchmark-b
PROPERTIES
LABELS "long"

3. FANBEN LU TSR 1, Wk

mkdir -p build
cd build

cmake ..

YT A B A

ctest

Start 1: feature-a

1/6 Test #1: feature-a ....oveeeeeieeeeneeennnnn Passed 0.11 sec
Start 2: feature-b
2/6 Test #2: feature-b ....vitiininiteinnennnnn Passed 0.11 sec

Start 3: feature-c
3/6 Test #3: featUre-C v.vevitiinieeeeeeeennnnn Passed 0.11 sec



Start 4: feature-d

4/6 Test #4: feature-d ...... ... Passed 0.51 sec
Start 5: benchmark-a
5/6 Test #5: benchmark-a ............ ... o.... Passed 0.51 sec
Start 6: benchmark-b
6/6 Test #6: benchmark-b ...........ccoiii.t Passed 0.51 sec

100% tests passed, 0 tests failed out of 6
Label Time Summary:

long = 1.54 sec*proc (3 tests)

quick = 0.33 sec*proc (3 tests)

Total Test time (real) = 1.87 sec

TAE

BAERFADIEA — AW ﬁeAﬁMommm¢%ﬁ%Wﬁ%%ﬁ%%% It
LLeEfTiiamE S . € X Tllebrszm, WANTBE] s B82S, o)
BRIE AT ZAR(EH IENZRIE ), bR 54T,

Fe 2 Mas AT M GE 1T A BAA 2 FRULEC D g 5 ik):
$ ctest -R feature

Start 1: feature-a

1/4 Test #1: feature-a .........ciiiiiiiinn.. Passed 0.11 sec
Start 2: feature-b
2/4 Test #2: feature-b ........ it Passed 0.11 sec
Start 3: feature-c
3/4 Test #3: feature-c .......ciiiiiiiiiia.. Passed 0.11 sec
Start 4: feature-d
4/4 Test #4: feature-d ..., Passed 0.51 sec

100% tests passed, 0 tests failed out of 4

AR EE AT IR GE AT A B0 K IR):

$ ctest -L long



Start 4: feature-d

1/3 Test #4: feature-d .........cciiiiiiiiiinn. Passed 0.51 sec
Start 5: benchmark-a
2/3 Test #5: benchmark-a .........cciiiiiin.. Passed 0.51 sec
Start 6: benchmark-b
3/3 Test #6: benchmark-b ................o.... Passed 0.51 sec

100% tests passed, 0 tests failed out of 3

RYEHE B AT WA GE AT INA2304 )= A 1 45 3 =2
$ ctest -I 2,4

Start 2: feature-b

1/3 Test #2: feature-b ........ ..o .. Passed 0.11 sec
Start 3: feature-c
2/3 Test #3: feature-c .......ciiiiiiiiinnnnnnns Passed 0.11 sec
Start 4: feature-d
3/3 Test #4: feature-d ......... ... Passed 0.51 sec

100% tests passed, 0 tests failed out of 3

FEZEDS!

FZIAEH $ ctest --help , W& BIG K EMGEIUAT ML R E fi M



4.10 15 FH I [ 44

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-04/recipe-10 H13# 3. 1Z~BI{ECMake 3.5} (55
BRI H L LEGNU/Linux. macOSHIWindows 334733 I
o

XA ) R IR H T-Craig Scott, FRATEE #1225 AH B F I & S &R T
FZ A R4, https://crascit.com/2016/10/18/test-fixtures-withcmake-ctest/

s MR B T a0 I Bl 2 o SO0 T B 2 AR A, XL
WA TR ZAEM S TR AT R A, DLRAE N E B PATTE R E (B W GJd7R
BIECHE E . WS Wi e, EEIEE ). RATFE BT — Mg E
B E RN, R DL—Fh o] O A et i 07 =0 3 sl X 2P R, A
TG NS EE . XL B ATE P IR LR MHAHESE (1] 10 Google Test

8iCatch2), FRAIFEX BRI 7R 4 7 CMake 25l S B X ] £

#ES TAF

AT E R4 Pythonli A, FERHEATBAE test H
T: setup.py - features-a.py . features-b.py #1 clean-up.py -

HLAAS i
AT cmakeLists.txt ZEMFFUG, FIN—Le DR a0

1. H:nliCMakeiEf]:

# set minimum cmake version
cmake _minimum_required(VERSION FATAL_ERROR)

# project name
project(recipe- LANGUAGES NONE)

# detect python


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-04/recipe-10
https://crascit.com/2016/10/18/test-fixtures-withcmake-ctest/

2.

find_package(PythonInterp REQUIRED)

# define tests
enable_testing()

RIG, B TANIAPER, JRelIghe 2 — ARk L

add_test(

NAME setup

COMMAND ${PYTHON_EXECUTABLE} ${CMAKE_CURRENT_SOURCE_DIR}/test/
setup.py

)
set_tests properties(

setup

PROPERTIES

FIXTURES_SETUP my-fixture

)
add_test(

NAME feature-a

COMMAND ${PYTHON_EXECUTABLE} ${CMAKE_CURRENT_SOURCE_DIR}/test/
feature-a.py

)
add_test(

NAME feature-b

COMMAND ${PYTHON_EXECUTABLE} ${CMAKE_CURRENT_SOURCE_DIR}/test/
feature-b.py

)
set_tests_properties(

feature-a

feature-b

PROPERTIES

FIXTURES_REQUIRED my-fixture

)
add_test(

NAME cleanup

COMMAND ${PYTHON_EXECUTABLE} ${CMAKE_CURRENT_SOURCE_DIR}/test/
cleanup.py

)



set_tests_properties(
cleanup
PROPERTIES
FIXTURES_CLEANUP my-fixture

N

3. BATEBAES, W i rH s

mkdir -p build
cd build

cmake ..

*© A A A

ctest

Start 1: setup

1/4 Test #1: setup ... iiiiiiiiiiiinineennnnnnn Passed 0.01 sec
Start 2: feature-a

2/4 Test #2: feature-a ........ciiiiiiiiiinn.. Passed 0.01 sec
Start 3: feature-b

3/4 Test #3: feature-b ........ ... i, Passed 0.00 sec
Start 4: cleanup

4/4 Test #4: Cleanup ....veveieneneronnenonnnns Passed 0.01 sec

100% tests passed, @ tests failed out of 4

4. AT, AERA T BB AT MR R o e IR R F 1 B RN B IR

$ ctest -R feature-a

Start 1: setup

1/3 Test #1: setup ..o iiiiiiiiniiiinnnernnnnnas Passed 0.01 sec
Start 2: feature-a

2/3 Test #2: feature-a ........cciiiiiiiiinn.. Passed 0.00 sec
Start 4: cleanup

3/3 Test #4: Cleanup ... viiinnerennneonnnanas Passed 0.01 sec

100% tests passed, 0 tests failed out of 3



AR R

ARG, BATTE LT — DR[O my-fixture o ATy
WIEHE T FIXTURES_SETUP JEH, FHATHEHIIIE I FIXTURES_CLEANUP &1, Ff
HA# A FIXTURES_REQUIRED , FATHALRIIIK feature-a F feature-b #FFE %
PG HEPIRA GRS AT W EMNGEfE—ie, v IR E X RIFFIRE T, i
N T AE L A2 3R



5T e B N AN N 3R

ARE N EENEA

o & RS ERAE

o MLEMIZIT HE L4

o MIEENIZEATH E X4 1. f#ifladd_custom_command
o MJEERTIZAT H % X411, ffi fladd_custom_target

o TEERT R E HbREAT B L4

o RAIEEER 2

o RAYIEAAT LML

o RITATPAT AT 2

o i AR Al 2R U C B AN 2 1

FATIH 2 ST Qe 75 e BRI, ST B € SCERAE . SEf i EIE— T, S5 CMake
TARRUREAH S A I

1. CMakef|&i# . CMakelEfEiz{T, FHAFRIH ) CMakeLists.txt 3L
4.

2. A RE . AR R T B (fnMakefile Bk Visual Studiofi H S0 4).

3. Mt HCMake E siAH NP & R AR s AT, 72 A op o i R AR T B
. R, B R PR AR IR R E A B S TR A B AR (AT AT TR R )

4. CTesti ik : BT B LIk H brse B 1% BHAHAT .

5. CDashif sl Ziff: 4iliatlah B EAEBIBCRmR b, 5HARTF RN G 322005
i e

6. WM HHEER. VECHE. ATRATRERAE, M H B RN AL E .

7. CPack s fT it : ¥ ui BT Lo &N, AT DLEIES, Warblg it
il o

8. BNy BB RGO N 2.

SERE ) AR URE AN NI 7, 40 P s



-

[ CMakelists.txt j [ Source files

Project

~— )

\
C \ C Source files
Y C ~ Y
|
G Generat_ed ——>| Installed files
v B L source files
\ J |
Scripts for native B
build tools B Y
, T D
U Build targets J—»—»[ Dashboard ]
C
P P
Y
C CMake time
Source package Binary package G Generation time
B Build time
T CTesttime
Pl D CbDash time
Y P CPack time
1 Install time
Pl Package install time

Enstalled packagej

AT A RALERC B AT 1) B E AT, AR 22 ST An e f AT X 2 iy 4

« execute_process, MCMake " HATEEIHFE, HRERENMH L.

o add_custom_target, G)EHATH & X4 HExR.

» add_custom_command, f5& %A ATHIaS, CLA OO EPE HoAD H bR
045 2B A A AR



5.1 16 H~F & o i) SO Ak

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-5/recipe-01 H# 3], HpEE—NC++#l+. Zn
151 7£. CMake 3.5k (85 5 =i i A ) R 2 2, 3 H El&4E£ GNU/Linux. macOSH!
Windows L3t 47 i i .

ATEEI H AR, AIRERR 25T 6 RS R AT A H . Rl AR B S R AT
£ BB S PRI S S . QI BRI T B354 . i HlCMake MU fFE
BAEARFRT 6 EARMERS, RS AENERIEEE T, 7305
B, WIS TR RS ATRGIR s, A ARl R AR 7 30T 8% S

i

FAHs s a2 A Eigen SO, F A8 SR IUIIR SO g B ERATT T H o XA
i, R EMAEIE RTINS T 1inear-algebra.cpp , HISRATIIAH
FREANRE . AR . X, Rt S EigenfE S, ST H M2 Al
NG

H AR STt
T H 75 Z IS 4 Eigent T A0, R ROy H AR B AL S H 3t
1. B, fReC++11uiH:
cmake_minimum_required(VERSION FATAL_ERROR)
project(recipe-01 LANGUAGES CXX)
set (CMAKE_CXX_STANDARD 11)

set (CMAKE_CXX_EXTENSIONS OFF)
set (CMAKE_CXX_STANDARD_REQUIRED ON)


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-5/recipe-01

2. FATK B E X BRRMERERGF, BE X HRE R 2 H 5% 2 S
4

add_custom_target(unpack-eigen
ALL
COMMAND
${CMAKE_COMMAND} -E tar xzf ${CMAKE_CURRENT_SOURCE_DIR}/ei
gen-eigen-5a0l156e40feb.tar.gz
COMMAND
${CMAKE_COMMAND} -E rename eigen-eigen-5a0156e40feb eigen-

WORKING_DIRECTORY
${CMAKE_CURRENT_BINARY_DIR}
COMMENT
"Unpacking Eigen3 in ${CMAKE_CURRENT_BINARY_DIR}/eigen-3.3
4"

)

3. RIS T — AR AT H A

add_executable(linear-algebra linear-algebra.cpp)

4. HFESCE R g6 OB T BigenSk SUIF, 7y B AR € RIHT B ARXS B €
XCH BRSO A

add_dependencies(linear-algebra unpack-eigen)

5. i, TR H R

target_include directories(linear-algebra
PRIVATE
${CMAKE_CURRENT_BINARY DIR}/eigen-



TAERH

A% add_custom target X PAT4:

add_custom_target(unpack-eigen
ALL
COMMAND

${CMAKE_COMMAND} -E tar xzf ${CMAKE_CURRENT_SOURCE_DIR}/eigen-
eigen-5a0@156e40feb.tar.gz
COMMAND

${CMAKE_COMMAND} -E rename eigen-eigen-5a0156e40feb eigen-

WORKING_DIRECTORY
${CMAKE_CURRENT_BINARY DIR}
COMMENT

"Unpacking Eigen3 in ${CMAKE_CURRENT_ BINARY DIR}/eigen-3.3.4"

M RGN T —A %N unpack-eigen W HPR. BIAFAMEHE T ALL 4L,
HI UG &M AT,  coMmanD 5048 @ BEHAT IR a2 . Afld, FATA B HEE
AR B R I B R B4 N egan -3.3.4 , JHITPL P42 S2Il:

${CMAKE_COMMAND} -E tar xzf ${CMAKE_CURRENT_SOURCE_DIR}/eigen-eigen-
5a0l56e40feb.tar.gz

${CMAKE_COMMAND} -E rename eigen-eigen-5a0156e40feb eigen-3.3.4

B, H -e trE A CMakedy 24 & KAT LR TAE. XT14 2% Wik
fE, CMakeSZil 7 — MR T B #AE KRGt #R @M E 0, XS RGPS T4
ERFS.  add_custom_target w2 I N —NS%0E TIEH . RATH
L, EXTN TR HS%:  CMAKE_CURRENT_BINARY DIR . fija— &

% coMmMENT , HT-F5 € CMakefEHAT H & X H bl A A FEHITH 2

FEZEDS!



P g ik AR R A IAT — R YT A S i i A, AT DA A add_custom_target iy
AOEWﬁME¢%M$%%,ﬂ%%ﬁmXH%ﬁEﬁﬁE*E@EM%Wﬁ
o BEAN, B SCH bRkl DU T HoAth H A

i - AR S ALV SRE RS RI T, BITHE A ERAE. 1817 cmake -
E B cmake -E help FJLIERIFHRFERRIE RGN ZERIIE. HlU, XELInUXRS
Er 2 47

Usage: cmake -E <command> [arguments...]
Available commands:
capabilities - Report capabilities built into cmake i
n JSON format
chdir dir cmd [args...] - run command in a given directory
compare_files filel file2 - check if filel is same as file2
copy <file>... destination - copy files to destination (either fi
le or directory)
copy_directory <dir>... destination - copy content of <dir>... d

irectories to ‘'destination' directory

copy_if different <file>... destination - copy files if it has ch
anged
echo [<string>...] - displays arguments as text

echo_append [<string>...] - displays arguments as text but no new
line
env [--unset=NAME]... [NAME=VALUE]... COMMAND [ARG]...
- run command in a modified environment

environment

display the current environment

make_directory <dir>...

create parent and <dir> directories

md5sum <file>... create MD5 checksum of files

create SHA1 checksum of files

create SHA224 checksum of files
create SHA256 checksum of files
create SHA384 checksum of files
create SHA512 checksum of files

remove the file(s), use -f to force it

shalsum <file>...

sha224sum <file>...

sha256sum <file>...

sha384sum <file>...
sha512sum <file>...

remove [-f] <file>...

remove_directory dir

remove a directory and its contents

rename oldname newname

rename a file or directory (on one vol
ume)

server - start cmake in server mode



sleep <number>...

tar [cxt][vf][zjI] file.tar

time command [args...]
touch file
touch_nocreate file
Available on UNIX only:
create_symlink old new

sleep for given number of seconds
[file/dirl file/dir2 ...]

create or extract a tar or zip archive
run command and display elapsed time
touch a file.

touch a file but do not create it.

create a symbolic link new -> old



5.2 it B i 1247 H 5 X e

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-05/recipe-02 H13#k 3. 1Z~FI{ECMake 3.5} (55
BRI H L LEGNU/Linux. macOSHIWindows 334733 I
o

iZ17CMake L it i R 40, MMTe e EAEME T RO T4, DA%
2 FHAT . RATEE T A T CMake WA fEBL B IS 4T 1V 2 114155, DAMEF R
TAE R Gm 1A A BRI . ARG A, FRAT TR 18 T £

H execute_process #r & {EAC B 1T & Hilfbar 4.

HAR S

FEIFEITH, RAICLRIR T execute_process £rfkPythontEHNumPYy i)
ik A, ATKEAEA execute_process T2 KHfiE, &M AF1EFFIE I
Python#i k(4451 i yPython CFF1), HISRAEAE, Tl 17E AT AT o2

1. XMFRAREREGIT, ATHEEF S

cmake_minimum_required(VERSION FATAL_ERROR)
project(recipe- LANGUAGES NONE)

2. TATZERPythonfi R 2 AT — AT RLIACAS B, BRI, 7 2240
H find_package KA RS

find package(PythonInterp REQUIRED)

3. X5, VWM execute_process KiziT— AN IPythonfXAS By T —7iH,
AT B VR A HO IR IX AN i 4

# this is set as variable to prepare

# for abstraction using loops or functions


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-05/recipe-02

set(_module name "cffi")

execute_process(
COMMAND

${PYTHON _EXECUTABLE} "-c" "import ${ module name}; print($
{ _module name}. version_ )"
OUTPUT _VARIABLE stdout
ERROR_VARIABLE _stderr
OUTPUT_STRIP_TRAILING WHITESPACE
ERROR_STRIP_TRAILING WHITESPACE

)

- e, FTEIER:

if(_stderr MATCHES "ModuleNotFoundError")

message(STATUS "Module ${ module name} not found")
else()

message(STATUS "Found module ${ module name} v${ stdout}")
endif()

5. Fifife—Mi B s (5 Python CFFIH %235 fE 48 M ) Python ¥R 1 H):

$ mkdir -p build
$ cd build

$ cmake ..

-- Found PythonInterp: /home/user/cmake-cookbook/chapter-05/reci
pe-02/example/venv/bin/python (found version "3.6.5")
-- Found module cffi v1.11.5

TAE R

execute_process 214 M AT IELE AT FICMakeidt F2 HH R4 — Ak 2 A3t
e, MImFRAL 7 ERL E I H s TR R S 7% Al e — IR
F execute_process Bf#UATZ AN 4. HIGER, A4 1K@ EE &



RN — i, Zm B EANSHC

WORKING_DIRECTORY, &% MIZIEMA B 3% sh AT
RESULT_VARIABLER L& i FRIZ T INEE R . X B4 — DB, RoxPuar
WYy, Bt — AR RAE TR R
OUTPUT_VARIABLEAIERROR_VARIABLE¥f, & 47 fiv 2 (KA iy H A
PR R . BT a2 g R AR s ), R R SR — AN 2 1R
R H A SR RIOUTPUT _VARIABLE .,
INPUT_FILE#E & b e N\ 5 € 7] (1) SO 44
OUTPUT_FILE#E & brififa H 5 5 7] 1 S 44
ERROR_FILE#& & brvHE 4 13 o 21 € [m) 1) S0 44

¥ EOUTPUT_QUIETHIERROR_QUIET/S, CMaket & Bk Hb Z 0 by v 4 H!
FFRHERE R o

W EOUTPUT_STRIP_TRAILING_ WHITESPACE, #J LA iz 47 2 i bs
LT R AT AT R B 2 A

% BHERROR_STRIP_TRAILING WHITESPACE, &] LU iz 4T fir 2 HI4s
R H AT AR R R T A

DA
I;II?J/Q’\O

71X T RIXEES R, IR AT 52

set(_module_name "cffi")

execute_process(

COMMAND
${PYTHON_EXECUTABLE} "-c" "import ${ module_name}; print(${_mo

dule name}. version_ )"

OUTPUT_VARIABLE _stdout
ERROR_VARIABLE _stderr
OUTPUT_STRIP_TRAILING WHITESPACE
ERROR_STRIP_TRAILING WHITESPACE

)

if(_stderr MATCHES "ModuleNotFoundError")

message(STATUS "Module ${ module name} not found")

else()

message(STATUS "Found module ${ module name} v${ stdout}")

endif()



Zn 2R python -c "import cffi; print(cffi._ version_ )" M. @iif
WELBIBE,  _stderr 417 ModuleNotFoundError , FRATHFEIFIE A)H X
TR E . Ald, FATEFTEN Module cffi not found . WIS ALY,
Python QST FDBER IR A, 2P M _stdout , JXRERRAT LT
BN

message(STATUS "Found module ${_module_name} v${_stdout}")

FZER

Afrh, RITENTEUR, ESLhIiE s, aTiES. PIEficE, sERETUE
WA, ARG LEHC E T

RILIR B 29 i B2 APythonfi b (4nCython), VARG ES . —Fhik 2 fE
F foreach fEMIEERA,, 1 —Fh ik R ARID B 2 N R B 7 . A THAE T =
bt IR e g 2

9z, IRATEE FHPython CFFIAICython. IWAE KR, AT LAMVENA R, 7]
HA AR B, SRR X e 2 TR AFAE



5.3 fygtiliziT HE a4 1. M
add_custom_command

NOTE: M RG4S 7T LAZE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-5/recipe-03 F#K2|, HAEEHE—ANC++lF. Zn
#iI1E CMake 3.5k (B 5 =i A) th A 2y, IF H & AEGNU/Linux. macOSH
Windows 3£ 47 i P

T H B HARBGR T AR, IX L R BEEIY B R G0 AR e U ) i
AT, CMaked fit T =/ NRIORAEM N $AT B E L An 2

1. {#H] add_custom_command ZmE HAbr, Ak H .
2. add_custom target HIFATIKEHiH .
3. MEHMAET/G, add_custom_command HJFAT ] DA Hir i -

R=AN IR HAT R € HITE L IR EA T . 35T RE = BlR s s BAk
.

#E% TAF

PAVEEHEIEFATTHICH B, Pt A add_custom_command [
AR A R, /AT T T A KIBLASHILAPACKEE, JHgmiE 1 —
AMR/NICHHALBE BRI, DL &M E B Fortran =2 ..

FATEAHARIE 43 B 59 »  linear-algebra.cpp MR 55E3% . F4=KH
X, I A A 2 AR E 0 e A e 1 Sk SO AN S0 g B R IO B4 o DRARE R 4T
BB —NRAatarfE RS SO, ARSI T H — AR . AR SR AE
PRI HE B, FEAE AT PAT S 2 1T, i e AR B 8 e

HLAR S

CMakelists.txt AEE—PNHEE XS, KIERAMEAH R4 E TR
=¥


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-5/recipe-03

1. MCMakef kA T H 4 ARAISCRFE 5 1€ O 46

cmake _minimum_required(VERSION FATAL_ERROR)
project(recipe- LANGUAGES CXX Fortran)

2. IEPECHH1 1R

set (CMAKE_CXX_STANDARD 11)
set (CMAKE_CXX_EXTENSIONS OFF)
set (CMAKE_CXX_STANDARD_REQUIRED ON)

3. R, RS L EHKBLASHILAPACKJE:

find_package(BLAS REQUIRED)
find_package(LAPACK REQUIRED)

4. FEI—/48 & wrap BLAS_LAPACK sources RKff
1% wrap_BLAS_LAPACK.tar.gz JE4aELSCAE) 44K

set(wrap_BLAS_ LAPACK sources
${CMAKE_CURRENT_BINARY_DIR}/wrap_BLAS_LAPACK/CxxBLAS.hpp
${CMAKE_CURRENT_BINARY_DIR}/wrap_BLAS_LAPACK/CxxBLAS.cpp
${CMAKE_CURRENT_BINARY_DIR}/wrap_BLAS_LAPACK/CxxLAPACK.hpp
${CMAKE_CURRENT_BINARY_DIR}/wrap_BLAS_LAPACK/CxxLAPACK.cpp

)

5. FEEEE X ArARIEEL wrap_BLAS_LAPACK.tar.gz JEZAfL, JF5EHrit B
(RIS TR Bk o VE 7 IX > wrap_BLAS_LAPACK_ sources A& [T 144 H

add_custom_command(
OUTPUT
${wrap_BLAS_LAPACK_sources}
COMMAND
${CMAKE_COMMAND} -E tar xzf ${CMAKE_CURRENT_SOURCE_DIR}/wr
ap_BLAS_LAPACK.tar.gz



COMMAND
${CMAKE_COMMAND} -E touch ${wrap_BLAS_LAPACK_sources}
WORKING_DIRECTORY
${CMAKE_CURRENT_BINARY_DIR}
DEPENDS
${CMAKE_CURRENT_SOURCE_DIR}/wrap_BLAS_LAPACK.tar.gz
COMMENT
"Unpacking C++ wrappers for BLAS/LAPACK"
VERBATIM

)

6. K, WI—DEEER, PSR il T H SR
add_library(math "")

target_sources(math
PRIVATE
${CMAKE_CURRENT_BINARY DIR}/wrap_BLAS_LAPACK/CxxBLAS.cpp
${CMAKE_CURRENT BINARY DIR}/wrap_BLAS_LAPACK/CxXLAPACK.cpp
PUBLIC
${CMAKE_CURRENT BINARY DIR}/wrap_BLAS_LAPACK/CxxBLAS.hpp
${CMAKE_CURRENT BINARY DIR}/wrap_BLAS_LAPACK/CxXLAPACK.hpp

target_include directories(math
INTERFACE
${CMAKE_CURRENT_BINARY DIR}/wrap_BLAS_LAPACK

target _link libraries(math
PUBLIC
${LAPACK_LIBRARIES}

7. #J5, I linear-algebra WHAT HAwn. AT B ARFER: R E:

add _executable(linear-algebra linear-algebra.cpp)



target_link_libraries(linear-algebra
PRIVATE
math

8. HAEE. HEMHAIT B

$ mkdir -p build

$ cd build

$ cmake ..

$ cmake --build .

$ ./linear-algebra 1000

C_DSCAL done
C_DGESV done

info is @

check is 4.35597e-10

TAEF

EFRATR T f#—F add_custom_command F* i FH:

add_custom_command (
OUTPUT
${wrap_BLAS LAPACK sources}
COMMAND
${CMAKE_COMMAND} -E tar xzf ${CMAKE_CURRENT SOURCE_DIR}/wrap_B
LAS_LAPACK.tar.gz
COMMAND
${CMAKE_COMMAND} -E touch ${wrap BLAS LAPACK sources}
WORKING DIRECTORY
${CMAKE_CURRENT_BINARY_ DIR}
DEPENDS
${CMAKE_CURRENT_SOURCE_DIR}/wrap_BLAS_LAPACK.tar.gz
COMMENT



"Unpacking C++ wrappers for BLAS/LAPACK"
VERBATIM

)

add_custom_command [A] H FRES AL,  FFd i S04 T 2 A2 B

tH. add_custom_command H A BAEAT H AR, BIFEAHRIRY cMakeLists.txt H
BT AR, 8 St BRSO E SISO B AR, ERI RN 2 U A=
UK. R, JESCHAE RAE AR, HRRATE 2 LA S TER T R G
I, R E B AL BRSO 2R

FATHEFrh, Ht2E48 tar B, HAREHIECI ER A X LT

1, DAIRAEA I SR BGT o E . i A - frEICMakedr 4, LASEHL
SFEMALE . T AN 2 IO BN TR XS Y T IR A3
M IH S04 . WORKING_DIRECTORY AJ LA$EEfEfTAbHAT A 2. 7nfil

HH, CMAKE_CURRENT_BINARY DIR & 4AJIE{EACFEMIMIZE H . DEPENDS SH%
7 EE A A RO, -, R4ER tar & — MO, CMakef#

Fl COMMENT FERAEMIZERFTERESWHE . )5, VERBATIM i5JfCMake N4 ali#s
A& 4 OER R a4, AR 722 BT

FATRATAE B X AL 7 AT B E R B 2
add_library(math "")

target_sources(math
PRIVATE
${CMAKE_CURRENT_BINARY DIR}/wrap_BLAS_LAPACK/CxxBLAS.cpp
${CMAKE_CURRENT_BINARY DIR}/wrap_BLAS_LAPACK/CxxLAPACK.cpp
PUBLIC
${CMAKE_CURRENT_BINARY_ DIR}/wrap_BLAS_LAPACK/CxxXBLAS.hpp
${CMAKE_CURRENT_BINARY DIR}/wrap_BLAS_LAPACK/CxxXLAPACK.hpp

)

target_include_directories(math
INTERFACE
${CMAKE_CURRENT_BINARY_DIR}/wrap_BLAS_LAPACK



target_link_libraries(math
PUBLIC
${LAPACK_LIBRARIES}

WATHFEIH—NEBIRPEB R, Z2ENEEAER target_sources JE7T HAR
Vo XS 7 —MNEFEERM HAR, RIS T HAE HAR, 1T EpLL
H AL S0, AR DA 72 . CH++JE SR HbRsg PRIVATE , BRI R AT
R PE . DR H bR S AR AT =5 228 FH e AR D w3, T A3 A:
& PUBLIC . & H3{#H target_include categories HiE, I

W wrap_BLAS_LAPACK 75 A INTERFACE , RN HRHWKIT math HARK HART
ZE.

add_custom_command A PR

o LATEAMFIN CMakeLists.txt H, #8& I Fra W1 Him i 1 B sl A
o

o Xt FAFEMSLHAR, 1 add_custom_command Hé%H 7] PLEE B AT %8 il
frd. XNHES FEPPR, MiZkE G Mg ol &4

R, FTPAE A add_dependencies KRG, Ak,  AHEEIX AN PR H A IE
W72 A add_custom_target 4, FAPKAE T — I BHIE4H14H .



5.4 TN E AT B € a4 1. 1
add_custom_target

NOTE: M RG4S 7T LAZE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-5/recipe-04 HF#K2|, HHEEHE—NC++HlF. Zn
#iI1E CMake 3.5k (B 5 =i A) th A 2y, IF H & AEGNU/Linux. macOSH
Windows 3£ 47 i P

BAERITH A 7~P], & T add_custom_command A —LEPR |, wJLLE

id add_custon_target Z4iiXERH. XACMakeds 443 AHi K H A%,

55 add_custom_command AR, X4 HARMK AT AR 4 . AT A

¥ add_custom_target A add_custom_command &5& . i HIXM I, AILL
SR AE B T H A 7 AR, CMake SERE B MR H 14
AR AR

HE# TAE
BAS TN R0, SRR R . IR, R

1 tar FTEXMHFRAESL N deps MTFHZH, MARMMAEEHZEH. X1NFH
FEE T HCOH CMakeLists.txt , B H T CMakeLists.txt .

S M
HLAAR S it
FATE T CMakeLists.txt HUR, AT deps/CMakeLists.txt

1. EHEHC++11:

cmake_minimum_required(VERSION FATAL_ERROR)
project(recipe- LANGUAGES CXX Fortran)

set (CMAKE_CXX_STANDARD )
set (CMAKE_CXX_EXTENSIONS OFF)


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-5/recipe-04

set (CMAKE_CXX_STANDARD_REQUIRED ON)

2. DE, ZZ:118 deps/CMakelists.txt . IXi#id add_subdirectory fix4 3L
i

add_subdirectory(deps)

3. deps/CMakeLists.txt 1, FRAITE S e 2 2 1] (BLASFILAPACK):

find package(BLAS REQUIRED)
find package(LAPACK REQUIRED)

4. RJa, BATR: tar BRINEILES]—ACE MATH_SRCS

set(MATH_SRCS
${CMAKE_CURRENT_BINARY_DIR}/wrap_BLAS_LAPACK/CXXBLAS.cpp
${CMAKE_CURRENT_BINARY_ DIR}/wrap_BLAS_LAPACK/CxXLAPACK.cpp
${CMAKE_CURRENT_BINARY_DIR}/wrap_BLAS_LAPACK/CXXBLAS.hpp
${CMAKE_CURRENT_BINARY_ DIR}/wrap_BLAS_LAPACK/CxXLAPACK.hpp

)

5. FIHEFTRMEZ G, EX—DBEaf—N s, XA H T4
HU ${CMAKE_CURRENT_BINARY_DIR} H{Jf. {HAZ, XBEILAE—NMARMTE
N, 51H deps/CMakeLists.txt , At tar EAFHAER]FIHMEH
%F%dws?ﬁ%*:

add_custom_target(BLAS_LAPACK_wrappers
WORKING_DIRECTORY
${CMAKE_CURRENT_BINARY_DIR}
DEPENDS
${MATH_SRCS}
COMMENT
"Intermediate BLAS_LAPACK wrappers target"
VERBATIM

)



add_custom_command(
OUTPUT
${MATH_SRCS}
COMMAND
${CMAKE_COMMAND} -E tar xzf ${CMAKE_CURRENT SOURCE_DIR}/wr
ap_BLAS_LAPACK.tar.gz
WORKING_DIRECTORY
${CMAKE_CURRENT_ BINARY DIR}
DEPENDS
${CMAKE_CURRENT_SOURCE_DIR}/wrap_BLAS_LAPACK.tar.gz
COMMENT
"Unpacking C++ wrappers for BLAS/LAPACK"

6. WINECFEEAE N bR, e e AR, GLFE H SRR
add_library(math "")

target_sources(math
PRIVATE
${MATH_SRCS}

target_include_directories(math
INTERFACE
${CMAKE_CURRENT_BINARY DIR}/wrap_BLAS_LAPACK

# BLAS_ LIBRARIES are included in LAPACK LIBRARIES
target _link libraries(math
PUBLIC
${LAPACK_LIBRARIES}

7. PUAT5E deps/CMakeLists.txt Hr4, REIZF|CIEH, & XrT#4T HFF,
Tl ek B 2 7 — A H R



add_executable(linear-algebra linear-algebra.cpp)

target_link libraries(linear-algebra
PRIVATE
math

TAEFH

FAPATLME A add_custom_target , £ H iR AT & ildr 4. X 5RATAIE IS
#] add_custom_command H&E A[E. add_custom target ¥NHNFIHPREA K,
Rl S AT . Bk, FTRAETFHh sl NBE L HIR, JF AR

F CMakeLists.txt F5|HE.

AB|H, f§H add_custom_target A1 add_custom_command HEHX 1 I ST
XY SRR Ja T g — A e, BRATBELE 51— (5Q) H sk o [ N B REIX A
FE. %t cMakeLists.txt SCAFWIIEREH,  tar BZTE deps T, deps Z£UiH
MEEHFE T — 1T H3. X2F ATECMakeH, #4454 550 ) 2 Ik 4
AV

ARG MESEE AT, woR A HEECE FE PR IC Oy PRIVATE ¢

set (MATH_SRCS
${CMAKE_CURRENT_BINARY DIR}/wrap_BLAS_LAPACK/CxxXBLAS.cpp
${CMAKE_CURRENT_BINARY DIR}/wrap_BLAS_LAPACK/CxxLAPACK.cpp
${CMAKE_CURRENT_BINARY DIR}/wrap_BLAS_LAPACK/CxxXBLAS.hpp
${CMAKE_CURRENT_BINARY DIR}/wrap_BLAS_LAPACK/CxxLAPACK.hpp

)

add_1library(math "")

target_sources(math
PRIVATE
${MATH_SRCS}



HARIXLLYF AR 2 PRIVATE , (HIRAIFAETEE NYmPE T linear-algebra.cpp

I HIXAFEARIL A HE cxxBLAS.hpp H CxxLAPACK.hpp - A4 X HAE

F PRIVATE , AN U A%WP% linear-algebra.cpp , FHAJERHAT Ve ? it
¥k AFFRICA puBLIC , CMakest = 7EAIEERHF 1k, FEHIL— MR, “Toikik
BIPFESCA”, RO AE (BB ) IEANAFAE T ST R 0 ST A

X2 —AN B4 PR #1 (2 W https://gitlab.kitware.com/cmake/cmake/issues/1633

, PL R AH SR ITE 2 S & https://samthursfield.wordpress.com/2015/11/21/cmake-
depende-ncies-targets-and-files-and-custom-commands ). AT 5 BHIER

T9°4 PRIVATE SRARRIX/NIRE] . IXFECMakely, %A SRIGX AAEAEIR S FIK

#i. {HZ, CMakeW & [C/CH+ AR R TR s EA I SRIUEAT, Itk
BRI .


https://gitlab.kitware.com/cmake/cmake/issues/1633
https://samthursfield.wordpress.com/2015/11/21/cmake-depende-ncies-targets-and-files-and-custom-commands

5.5 FIEEI S92 HAREAT 1 2 X

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-5/recipe-05 F 33|, HPE-E&—Fortran¥l+f. %
~IITE CMake 3.50R (B s A) 2 A 24, FFH B/ GNU/Linux. macOS
FWindows I 3473 3t .

KATRHE R, WA add_custom_command HIZE /NS48, KRPUTE R Hi
H T 0 A, 100 TR B R 8 B AR L BB JE AT LB E R A
Mo BT HE a2 AAE LG B AR S I A AT, PIFRATIEI 7% KT
P H PRzl JA V@S — ARk, ERE HARZRTHTED B AR i8R,
RIGHEPESG, LRV SRS, PTHAT ST ERS LR

#E#% TR
Ao, AT H FortranfChS( example.f90 ):

program example

implicit none

real(8) :: array( )
real(8) :: r
integer :: i
doi=1, (array)
call (r)
array(i) = r
end do
*, (array)

end program


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-5/recipe-05

BRI TIEFR: T Fortran, {HFortranf8A% Xt T 5 18 A EE, KINEIR
% 15t B FIFortranf{AY, 715 25 70 e K /N i) /8

KBRS, FAi1E X T —/ME520,000,000 000 FE 17 S 8], XA
H160MBHI N fF. fEIXH, FAIIEARHEF XL AL S . — Mok, XN
FEIR S T ARS8 AT X BY N AR TG R e — NS 7V RAE TR N 3248 75
FCEH, B i Sr BRI

INBIACHS FBENLEOE TSR, IS5 e A TR —— X FE & N T B R B A St A
H, FFHgmBESA SIS . FATEAE HPythonlIA ( static-size.py )2R4:
T B SO ERAS R RN, Z A F sizedin & ok d5f 25

import subprocess

import sys

# for simplicity we do not check number of
# arguments and whether the file really exists
file path = sys.argv[-1]
try:
output = subprocess.check output(['size', file_path]).decode( ut
f-8")
except FileNotFoundError:
print('command "size" is not available on this platform')

sys.exit(9)

size =
for line in output.split('\n'):
if file_path in line:
# we are interested in the 4th number on this line
size = int(line.split()[2])

print('{0:.3f} MB'.format(size/ ))

BUTENEERAT, FRATHE A 28 — A -Python helperflIA<( echo-file.py )T EISCAF
RN 2

import sys



# for simplicity we do not verify the number and
# type of arguments
file path = sys.argv[-1]
try:
with open(file path, 'r') as f:
print(f.read())
except FileNotFoundError:
print('ERROR: file {@} not found'.format(file_path))

HAR S it
KEH CMakelists.txt :

1. H5EFH— Fortranii H:

cmake _minimum_required(VERSION FATAL_ERROR)
project(recipe- LANGUAGES Fortran)

2. Pl T Pythonf@ 4t ,  Fir LLRL— Rl B4 177 A AT helper il A

find_package(PythonInterp REQUIRED)

3. A, BRI N“Release” @3y, LL{ECMakeds I fbhs &:
if(NOT CMAKE_BUILD_ TYPE)

set (CMAKE_BUILD_TYPE Release CACHE STRING "Build type" FORCE

)
endif()

4. B, ESCRTHAT H b
add_executable(example "")

target_sources(example



PRIVATE
example.f90

5. NG, EX—NHENMS, {£ example HFRECHEEZHT, FTENEEIEAT:

add_custom_command(
TARGET
example
PRE_LINK
COMMAND
${PYTHON_EXECUTABLE}
${CMAKE_CURRENT_SOURCE_DIR}/echo-file.py
${CMAKE_CURRENT_BINARY DIR}/CMakeFiles/example.dir/1
ink.txt
COMMENT
"link line:"
VERBATIM

)

6. Mik—"Fo MEATENAIBERAT AT PAT SCAF RS KD

mkdir -p build
cd build

cmake ..

B2 - T - SN 2

cmake --build .

Scanning dependencies of target example

[ 50%] Building Fortran object CMakeFiles/example.dir/example.f9
0.0

[100%] Linking Fortran executable example

link line:

/usr/bin/f95 -03 -DNDEBUG -03 CMakeFiles/example.dir/example.f90
.0 -0 example

static size of executable:

160.003 MB

[100%] Built target example



TAE R

G T EEETHAT HAR, AT LAME A add_custom_command Rf HoAth iy 44t € F|
Hir bo XLy LR E I RIAT 5 eI B AR AT A SR
CMakeidid L FIE 0T, 2 il iy AT 7 :

e PRE_BUILD: 7EHT5 HFrAH IR FAEAT H AR 2 BTHAT R 2 .
o PRE_LINK: kI, frfEgmikHirz)m, A BEERS B & 2 Al
P47 . Visual Studio 755 A Z AN A= e #s 4 B PRE_BUILD 4% i
N PRE_LINK o
e POST_BUILD: 4HiHrie, X&ar > RAEPATS E HIrI a2 51z
1T
Afglrh, KA EE X ar S8 E 2T HAT HbR.  PRE_LINK 74>
¥ ${CMAKE_CURRENT BINARY DIR}/CMakeFiles/example.dir/link.txt HJNZ&FT
B2 pEa b RN T, BERAT R IXFE:

link line:
/usr/bin/f95 -03 -DNDEBUG -03 CMakeFiles/example.dir/example.f90.0 -

0 example

il FHPython 25 28 K SLBLX — pi, B Tshellfi 4.

b,  posT_BUILD HE X2 HPython helperfiliA static-size.py
e AR R IE T $<target_file:example> TENSH. CMakets 1L A= i (BRI A pli A
FR G ) A s Rk Y B B ARk, RS, PythonfilAS static-
size.py ¥ Hsizenn 23R HAT ST IERS LR/, A HEHOAMB, FE4TED
iR FATHIB A, SRS T TR 160 MB:

static size of executable:
160.003 MB



5.6 TR JU 4 F NI BE S22

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-5/recipe-06 F 3], HPpEE—NC++#l+F. Zn
51 7£. CMake 3.9h (85 5 =i i A ) Hh 2 2, H El& 4 GNU/Linux. macOSH!
Windows b AT MK, A5 EILH —A 5 CMake 3.5H 75 (7~ 151 o

A R G TR IR, R BV R S BT H . X RS
ZRH RS RE AR, WREEATAR, JRAHN IR H M. EHRTERE
WRBIUR S0 2 15 5, BB EMAMBET RSN LEX. &R IR
B, ¥ o i i H] CMake AT IR L . FRATHER TS LU FH

1. DT DR AR BE R 4 136 D9 T PRAT S A
2. UAT R DR G 12 A% ERAA A B 1B A5
3. Lufer e ORRr 2 AUS RE R Eh 2 1B NI AT I PATAE T -

#E# TAE

TG R 7 anART 4 FH 2R X B2 FF) Check<LANG>SourceCompiles. cmake FpifEfR R
] check_<lang>_source_compiles BR%L, VAPPALZE 4w PEas 215 0] LK TE X
AR G BF T AT SO o 1% 2 ] 3 BRI A2 -

o G AR SCRF IR R
o BEREAS TAFIEW, JFRRARRSEMIbr &
o FILMEA] find_package #REIIEE H M.

AoRBlH, BATE R WA I OpenMP 4. 545 HE a4, PAEAEC+H+R] B
AT XA o A —NCHHESTE, SRR G 3 25 22 15 SRR IR IR
CMake$2fit 7 — M fn 4 try_compile RIRF 1. AnFPE g, wnffd
XM T2

TIPS: 7] LI H CMake i AT A R IK R T4 E 1R ( cmake --help-module
<module-name> )14 ( cmake --help-command <command-name> )H]CAY. =15l

H1,  cmake --help-module CheckRCXXSourceCompiles s


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-5/recipe-06

2 check_cxx_source_compiles PRELHI Y4 HE B FF % L, 1M cmake --help-
command try compile F%t try compile iy 2HATHHFE FIHEEAE .

HAR ST

HATEFEIFE ] try _compile 1 check _cxx_source_compiles , F:ELEIXPHA
A1 TAETT =

1. BIEE—C++11 T %

cmake_minimum_required(VERSION FATAL_ERROR)
project(recipe- LANGUAGES CXX)

set (CMAKE_CXX_STANDARD 11)

set (CMAKE_CXX_EXTENSIONS OFF)

set (CMAKE_CXX_STANDARD REQUIRED ON)

2. ERGFH ST OpenMP:
find_package(OpenMP)

if(OpenMP_FOUND)

# ... <- the steps below will be placed here
else()

message(STATUS "OpenMP not found: no test for taskloop is ru
n")
endif()

3. AR F|OpenMP, FRAEMHIFERS . ik, &
%,ummmﬂeﬁﬁﬁﬁﬁ%F%$&¢@I#o&mmbmﬁwﬁy%
oI if dER)

set(_scratch_dir ${CMAKE CURRENT_BINARY DIR}/omp_try compile)



4. Uﬁﬁﬁ try_compile ER—AN/NIH, PLZ24n 3 UECAF taskloop.cpp - 4w

PRI BRI IRES, K ORAF 2] omp_taskloop_test_1 AL H. #FE XA
g PR B I A b . B BB . DN S A E
PR OpenMP::0penMP_CXX , FTUL R FH% LINK_LIBRARIES I B
?‘9 try_compile RIWAJ. WURImBENLI, WAESTEHAFFERTH, RATWHFHT
—ZH B

try compile(
omp_taskloop test 1
${ scratch_dir}
SOURCES
${CMAKE_CURRENT_SOURCE_DIR}/taskloop.cpp
LINK LIBRARIES
OpenMP: :OpenMP_CXX

)
message(STATUS "Result of try compile: ${omp taskloop test 1}")

. EAEH check_cxx_source_compiles PREL, FHER

£ CheckCXXSourceCompiles.cmake FEIR A, HAhE S WA LA ELSC
4, C( CheckCSourceCompiles.cmake )F!

Fortran( CheckFortranSourceCompiles.cmake ):

include(CheckCXXSourceCompiles)

- BRATEHIESCEI NS, 18I file(READ ...) frAiLENANAE— T E
i, R IR X N

file(READ ${CMAKE_ CURRENT_ SOURCE_DIR}/taskloop.cpp _snippet)

. FATEE T CMAKE_REQUIRED_LIBRARIES o iXXf T F— D IEHfIH Fgm ik 8% 2
WFER . TEEMHS AR openMP: :0penMP_cxX Hbr, ‘iR E IE# K4
Pasbr S AAS H

set (CMAKE_REQUIRED_LIBRARIES OpenMP::OpenMP_CXX)



8. AR BAENSEL, A check cxx_source compiles BREY. &% R
FRAF R omp_taskloop test 2 A& H:

check_cxx_source_compiles("${ snippet}" omp_taskloop test_2)

9. W check _cxx_source _compiles FfmMIH FITENE R Z T, FATHUHE 74 &
1% E

unset (CMAKE_REQUIRED LIBRARIES)
message(STATUS "Result of check cxx_source_compiles: ${omp_taskl

oop_test 2}"

10. #&Ja, AT

$ mkdir -p build
$ cd build

$ cmake ..

-- Found OpenMP_CXX: -fopenmp (found version "4.5")
-- Found OpenMP: TRUE (found version "4.5")

-- Result of try_compile: TRUE

-- Performing Test omp_taskloop_test_2

-- Performing Test omp_taskloop_test_2 - Success

-- Result of check_cxx_source_compiles: 1

TAERH

try _compile H1 check_cxx_source_compiles HOR G PR S, FFAG AR 2
A HAT SO, AR IX R E R T, A% AR & omp_task_loop_test 1 (Hi#)
F1 omp_task_loop_test_ 2 (J&3& )K#ii E N TRUE o PRI, XA
ABEE A IF.  check _<lang> source_compiles fii4 & try compile fiy4& a1k

W Bk, edRdt
1. B FEACH  Bo U/ E NCMakeZ EAE N REHEOL T, KRR LI



fiiF file(READ ...) SRZHUCCHF. RJE, RIS A BRI H 3%
] CMakeFiles/CMakeTmp - HxH,
2. WolgmiIFMEER:, WatEd i E LN CMakeE =3 1T
o CMAKE_REQUIRED_ FLAGS: uﬁﬁw%ﬂmm
o CMAKE_REQUIRED DEFINITIONS: & & Fii%mi%%: .
o CMAKE_REQUIRED INCLUDES: & &l & H35%.
o CMAKE_REQUIRED_LIBRARIES: & nJ#T Hbraes IE R 1 EE S
o
3. ] check_<lang> compiles_function X J&, WZITFANHUH XX Le4r & 1)
wE, UMREZMHEYT, AR AITNE.

NOTE:fi ] CMake 3.9 1] LLXtF OpenMP H b1 iE4T S N, B2 H A f i & 17 LA
i Fl CMakel ] E A, HiLF-3)°N check cxx_source _compiles ¥ & PTG Ibn
LA set(CMAKE_REQUIRED FLAGS

${OpenMP_CXX_FLAGS}) M1 set(CMAKE_REQUIRED LIBRARIES
${0OpenMP_CXX_LIBRARIES}) o

TIPS'Fon‘ranT CMakeft5 1% sl 2 B i, EEAEIMEN. N1 AEHE
XL AN, FEN check fortran source compiles W EB -ffree-form JmiFhr

Fo AJLLEIL set(CMAKE_REQUIRED FLAGS “-ffree-form") SZIj.
XA T g AEid, 7ECMake i F A B2 BRI AT F EEAE B2
i 2 R PAT B 6

2 try_compile FRL T B SE LI RN AR AN [F] A4 A A =

1. L— 522 )CMake il HAE MmN, IFEETEN cMakeLists.txt FLE .
R . X PR IR TR RSN, RO E R EIUE R R TS
CIRYSwi%= SR

2. PRAL VRSO, A TELE H o3, BRI AN g B A A A 1T B T

K,  try compile JET7EWiH FifHHCMake, HH' cMakelLists.txt CEAFAE
(L2 —Fh R ER ), BB TAAES try_compile MISHEhEE R

FEZEPS!



A TG MR SR A A A FEAS R T — R, EL AT R A AR R AR B 4
YEN— 7, A ARV B 4504 CMAKE_REQUIRED_LIBRARIES [J47. iB1TIX
M FAIR A RN, X R N PR e 2 0penMP pragma FEBt.

MR AT PR G RE, M EAM? WEHZM cMakeFiles F HxH

] CMakeOutput.log FlI CMakeError.log &g fit—EezizR. wflic=x T
CMakeiz 1T B A E B bt dar S AR HE R R« ISR M BESS AR, MiziEd R
FomPERe B e R EE R B E . RS IR, RNIZKEE 5

I try_compile FFE VR FHI, BMEKAEART), CMaketh 2 Mk H 1%
I BT SO . SEIEH) A2,  debug-trycompile ¥5[H IECMakeidt 47 Ml .
WRIREAAS HH Z D try_compile T, — R A GEMIL—:

1. 1847CMake, AM#H] --debug-trycompile , ¥iB{THTH try compile ¥
A
Q2

&, FHFEENHAT B A

2. M\CMakeZZ /7 F MR R A 45 R AL & . S 7 RA7 2] CMakeCache.txt
P, ENERRATREANS, fTUMER -u FICLITX, JEHIERE LR RN A
M, BB RN— e mRE, BT + F e .

$ cmake -U <variable-name>

3. Hikizi7CMake, fiif] --debug-trycompile . REAGEMREAMIKNE A S EH
WricAT o RIRATE BT H s A0

TIPS: try compile &Mt 7 RIEMTHHIE O, Frale LA AR — AN

FLHAAGI o FAT T WCAE Mg BT, /IMAD Fr B A

M check <lang>_source compile HABIFH T, & try _compile .



5.7 TRIUG a2

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-5/recipe-07 3], HPpEE—NC++#l+. Zn
#I1{E CMake 3.5h (B E mihiiAs) B2 21, H H & EGNU/Linux. macOSH!
Windows L3t 47 i i .

BB AR, XOE SR IR R E . A F WA PN, SR
FESEIAT A R AR S . BIAERR B 7] PER R HUAS R g B A, £ m] F s
AR ER . AN, SIS TR B R . A
A, BATR s an AT e B BT e g 19 A A2 15 R IR 28R

i

Sanitizers(i £ # https://github.com/google/Sanitizers ) .4 B N ER A M B 2L
SINTIAEE A B T o 8 & 2 bR 5 T g 1A QR I e B b 1) 2,
AT DA B N AR R (LTS BE AR ) RATIE (N AATE BEAR ) ZRAE e 2 (4 s
T LR )AA 8 SUHIAT A R E AT NG BEAR A OC I M . 5 RIS b T AR
b, Sanitizersy K BIVE R R ZNMT 2, T HARAEER A OC TRl 211 i) 8
IR FELRE S . SRS, RAD(RT RIS T BB 1) — 5 /) 7% B4 FH i bs &
H i

Ao, BATKBE NIH, EHARKSanitizers> kgn 20, IR0
AL A, AR 2 T IR B

HAR ST

Clang% ¥ 2% C 4 L T Sanitizers, GCCH¥4H G| N T A& d, EATE NCHI
C++FEF MBI HFTAA [ Fortrantt B8 fi F X S84 AR, AR CIE R HIAX
FAUFERATPATIRT . ik, ASOKE S HCH IR B

1. BAHH—ANC++1151H

cmake_minimum_required(VERSION FATAL_ERROR)


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-5/recipe-07
https://github.com/google/Sanitizers

project(recipe- LANGUAGES CXX)
set (CMAKE_CXX_STANDARD 11)

set (CMAKE_CXX_EXTENSIONS OFF)

set (CMAKE_CXX_STANDARD REQUIRED ON)

. FIHFIER CXX_BASIC_FLAGS , H A &Ryl H i ah 2 i dmitdsbrs -
g3 fl -o1 :

1list (APPEND CXX_BASIC_FLAGS "-g3" "-01")

. X R FEAIECMake L checkCxXCompilerFlag.cmake . CHJFRER
Nl CheckCCompilerFlag.cmake , Fotranftjftk
A CheckFortranCompilerFlag.cmake (Fotranffiib & 7ECMake 3.3 11):

include(CheckCXXCompilerFlag)

. BATF B/ AsAN_FLAGS AT, ‘U & SanitizerfT i bR E, FEK
B CMAKE_REQUIRED FLAGS AF#:, check_cxx_compiler flag PRECLE N &BfH
A &

set (ASAN_FLAGS "-fsanitize=address -fno-omit-frame-pointer")
set (CMAKE_REQUIRED FLAGS ${ASAN FLAGS})

. BATHA check_cxx_compiler_flag KAfi{R%mIFASEEM ASAN_FLAGS AZ &+
PbrE. WHAKREUS, FRATHGE R E CMAKE_REQUIRED_FLAGS :

check_cxx_compiler_flag(${ASAN_FLAGS} asan_works)
unset (CMAKE_REQUIRED_FLAGS)

- WERG AR IX SR T, JATR RO AR, Mo T3 e

if(asan_works)
string(REPLACE " " ";" _asan_flags ${ASAN_FLAGS})



7. BATRIN T — A PAT R B AR, J9AESE A7 Sanitizer:

add executable(asan-example asan-example.cpp)

8. FATHFAIPAT W BT Ir S, UIBEE AR A Sanitizertr &:

target _compile options(asan-example
PUBLIC
${CXX_BASIC_FLAGS}
${ asan_flags}
)

0. JJF, TRfIEs Sanitizerks i B BB BT AR S Heh . 305
4] if(asan_works) Bt

target _link libraries(asan-example PUBLIC ${ asan_flags})
endif()

Se MR BRI R T I B RUBE B . U7 I 5 SURAT ot B
SROITTHATRLFE . BRI e, [ SR P AR IR o Bk ek 2 i 2
bR

NOTE: £ GitHub I 1] DA B — /N & il {1 CMake ik, F TEEHI RS b F-4xd
Sanitizerf) 37 1 :https://github.com/arsenm/sanitizers-cmake

TAE R

check_<lang> compiler flag PRE{ R /& check <lang> source_compiles PRE(H]
fREAR . XL AR MR e ARSI T —Fh T 0. FER B, R e A
FBOE SR AEE, HEEP SR SR —drE.

Sanitizerff) g PEasbr S 75 B A B AR . 7T DA

Hl check_<lang>_compiler_flag BRECKSZIN, AR EAE WA ZHIX

# CMAKE_REQUIRED_FLAGS . I, 1ENE— NS LI nbn &K R i
A


https://github.com/arsenm/sanitizers-cmake

LT E P HEE R, AR R R MY R B e de i & i

F target_compile options Fl target_link libraries R F/FHEAZE, ¥
T B A N/ B R AR Al A . CMake A% 5] I IR Leae I, AT 5 SUR AT £
o IX UL L ZEH HIZANBE 5 W47 B R R R R IR e T, 705 B e+
A B Sk . S2hr L, CMake B3R & 705 /bR i =75 5

FEZEDS!

PATRAERTE, 'S — DR BORNNAAT BB i e asbr S, BB AR BT, IF
AR AT ¥ B 2 A b S R 2



5.8 TRIL AT AT iF 2

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-5/recipe-08 3|, HpE&—/NC/C++#HlT. 1%
~IITE CMake 3.50R (B s A) 2 A 24, FFH B/ GNU/Linux. macOS
FWindows I 3473 3t .

Hervik, EiTCa ks 7T anfie iy € R, &5 nl L ik i) g 2 4% S
B, DL I T B OR Pl 7 (10 g B S AN BE S A b B T HY e Bl R s e &
R ] LAME T R G0 B9 . SRS AT .

#E2% TAF

KRB R R E 3T O IMALE, I TN . 2/, BA1E
IR T U TR [ R S0 13K 2 ZeroMQPE H 44 et 2 8] — NCRE P . ARl
TELE RSE BRI CH+E T 2 /T, BATTEH S & —AMd FH GNU/Linux b 1 2 4t UUID 11
/NICTE T TR REf LRI T .

HAR S

A C++I0 H 2 B, FRATHEA T GNU/Linux_EUUID £ 4t 42 15 1] LU 5k
. XATLUE PL R — R AP Rk S

1. AP MNMESHICHCHH11FEF . XL ERY, Py BATE G FAIZAT I
AU F BRI CHE 5 5k

cmake_minimum_required(VERSION FATAL_ERROR)
project(recipe- LANGUAGES CXX C)

set (CMAKE_CXX_STANDARD 11)

set (CMAKE_CXX_EXTENSIONS OFF)

set (CMAKE_CXX_STANDARD REQUIRED ON)


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-5/recipe-08

2. ATTRELE ARG LI FBIVUUIDE ., i@ #H pkg-config SLHLT. ZEORIER
IR [l —/~CMake T A\ H A#51# . IMPORTED_TARGET Z#:

find_package(PkgConfig REQUIRED QUIET)
pkg_search_module(UUID REQUIRED uuid IMPORTED_TARGET)
if(TARGET PkgConfig::UUID)

message(STATUS "Found libuuid")
endif()

3. BEPR, FEAFA checkCSourceRuns.cmake b, C++[H)
#& CheckCXXSourceRuns.cmake fEHt, {HF|CMake 3.11 415, Fortranif =ik
BB X FE R AR R

include(CheckCSourceRuns)

4. FTATHEH—A _test_uuid AR, Ho @& EgHFEMZTHICAME:

set(_test uuid

#include <uuid/uuid.h>

int main(int argc, char * argv[]) {
uuid_t uuid;
uuid_generate(uuid);
return 0;

}

")

5. FA'17 7 CMAKE_REQUIRED_LIBRARIES ZFE )5, Xf check c_source_runs B
B A . # kK, A check_c_source_runs , AR /E N —A
¥, _runs BEENE -ANASH, UMREPITHRESER. 2)5, B

i CMAKE_REQUIRED_LIBRARIES AX (¥ H:

set (CMAKE_REQUIRED_LIBRARIES PkgConfig::UUID)
check_c_source_runs("${_test uuid}" _runs)
unset (CMAKE_REQUIRED_LIBRARIES)



6. WRBMAEBA K, BARMBIKAEME, ZARkfFiatr, &ITaMHE
i (A DR IR

if(NOT _runs)

message(FATAL_ERROR "Cannot run a simple C executable using
libuuid!")
endif()

7. HRT), BAVREEININCH+ATHAT A bR, JFEER2IUUID:

add_executable(use-uuid use-uuid.cpp)
target_link_libraries(use-uuid
PUBLIC
PkgConfig: :UUID

TAER

check_<lang>_source _runs T CHIC++HeR%L,

Lj check_<lang>_source_compile AHIF], {HFESZPRIZAT AR BH A $AT SCAF B TT
FEIRIN—N B, T check_<lang> source_compiles |
check_<lang>_source_runs HJFAT A LLIE T DL R AR S R E AT

o« CMAKE_REQUIRED FLAGS: % 4miFashridi.

« CMAKE_REQUIRED_DEFINITIONS: # & g %%

« CMAKE_REQUIRED_INCLUDES: # & @& H5%E.

o« CMAKE_REQUIRED_LIBRARIES: & AI#UUT H tr s BIEFERIFEY R

BT H pkg_search_module AN ST ANHER, Frel HFEE
# CMAKE_REQUIRES_LIBRARIES W B N PkgConfig::UUID , Htr] LAIEAf A B L&

BB

Ean check_<lang>_ source_compiles = try compile 128

7%, check_<lang>_source_runs ;zCMakeH 75—/ fEEE 5 K ) an & i 2k
#% try_run o AL, ATPAYRE —4> CheckFortranSourceRuns.cmake fHEbR, it



EHEHE try_run |, $RALE CHMICHHELEAHF K ZhRE

NOTE: pkg_search_module R fgE X F A HFr(CMake 3.6),12 B 7 117~ 51 7] LAE
TAE, 3.6ZHIRAKI CMaken] LLid IS T ) B T 75 KA HE H A

£ check_c_source_runs U1 [: set(CMAKE_REQUIRED INCLUDES $

{UUID INCLUDE DIRS}) F set(CMAKE REQUIRED LIBRARIES $

{UUID LIBRARIES})



5.9 15 F A= e 2R 18 A0 Be &R 2 1%

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-5/recipe-09 H 3], HpEE—NC++#l+T. Zn
51 7£. CMake 3.9h (85 5 =i i A ) Hh 2 2, H El& 4 GNU/Linux. macOSH!
Windows L3t 47 i i .

CMakef2fit 7 —Fiiy i€ T UGS, KRR INTECEMMETH . HAXIIA
FRREE AL &, FEAE CMakeLists.txt FELEEET A ZKAHE A

ARG, AR e A AR R FRAT T, DL 51 A S 2
RPAT AR, R IR EERIA I BN RIE O BRE, R’ —
ANSERT R BRI, X EERIA AL A R G AT V-G, IR s € 16
MRRCENELS . SATEU, At RIE A T 5 R AL U 250, {BFERC
BN AR BT RMBE RS S T304 SO E A SO R SO anit.

A, FATRAE A SR RIEA, AR E RS € X, IEA KA e
R B AL #4215 (Message Passing Interface, MPI), Jf fo 84115 47 8k
MP RS A [F] R 5 A GRS

NOTE: A%+, ALK — AN HRKREEEZIMPI, 1% B M CMake
39, (Hi2, ERigsRiIA T DL IE 2 CMake 3.081 E & i As .

2% TAE
TN T 213 LA T 7~ U4 R S ( example.cpp ):

#include <iostream>

#ifdef HAVE_MPI
#include <mpi.h>
#tendif

int main

{

#ifdef HAVE_MPI


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-5/recipe-09

// initialize MPI
MPI_Init( , );

// query and print the rank
int rank;
MPI_Comm_rank (MPI_COMM_WORLD, &rank);
<< "hello from rank " << rank << i 5

// initialize MPI
MPI_Finalize();

ttelse

<< "hello from a sequential binary" << - ;
#endif /* HAVE_MPI */
}

RIS E TIALFEIEA)( #ifdef HAVE_MPI ... #else ... #endif ), XFEFATHLHT
A FH AH 3] B A RS 20 B — N U B B RAT R AT PRAT ST T

s e
HAK ST
Ym'5 CMakeLists.txt CHFHT, FRATK EHEIF 67 AT —Le ) E bk

1. BH—ADC++1111H :

cmake_minimum_required(VERSION FATAL_ERROR)
project(recipe-09 LANGUAGES CXX)

set (CMAKE_CXX_STANDARD )

set (CMAKE_CXX_EXTENSIONS OFF)

set (CMAKE_CXX_STANDARD_REQUIRED ON)

2. RE, BATFIAN—AETT usE_ MPT RIEFEMPIFEATAL, B B NERIA
fd oN - WHRN on , FAMEH find_package KENMPIFEE:

option(USE_MPI "Use MPI parallelization™ ON)
if(USE_MPI)
find_package(MPI REQUIRED)



endif()

3. RGN AIPAT Br, FFA AL E A NP FE R MPT: :MPI_cxX )
THAL IR 2% 8 X ( HAVE_MPT ), 545 b HEAT iR R

add_executable(example example.cpp)
target_link_libraries(example
PUBLIC
$<$<BOOL : ${MPI_FOUND}>:MPI: :MPI_CXX>
)
target_compile_definitions(example
PRIVATE
$<$<BOOL : ${MPI_FOUND}>:HAVE_MPI>

4. NELFIMPI, IEHITENH FindMPI.cmake FH!
f\] INTERFACE_LINK_LIBRARIES , N | Jjf#iE/~, {4/
7 cmake_print_properties() PREL:

if(MPI_FOUND)
include(CMakePrintHelpers)
cmake _print_properties(
TARGETS MPI::MPI_CXX
PROPERTIES INTERFACE_LINK LIBRARIES

)
endif()

5 HHAMAHBIAMPIEE . W% cmake_print_properties() HJ%iH:

$ mkdir -p build_mpi
$ cd build _mpi
$ cmake ..

Properties for TARGET MPI::MPI_CXX:



MPI::MPI_CXX.INTERFACE_LINK LIBRARIES = "-W1l,-rpath -W1l,/usr/lib
/openmpi -W1,--enable-new-dtags -pthread;/usr/lib/openmpi/libmpi

_CxX.s0;/usr/lib/openmpi/libmpi.so"

6. gmiEIFIET AT T

$ cmake --build .

$ mpirun -np ./example

hello from rank

hello from rank

7. DUE, BIE—ASEIOME AR, X # AT RROA:

mkdir -p build_seq
cd build seq
cmake -D USE_MPI=OFF ..

cmake --build .

B2 - - -

./example

hello from a sequential binary

TAE R

CMake 7 /B B AE B H M i RSt LB M BL (BT cMakeLists.txt )FIAE
R B (BB A A R AR ) o A AR R IA A58 I Be b AT v L, AT DA FAAE
AR A BEANIE 1S BRI R G8. B RERRIA RIS X w45 )
— A RS S R AT cMakeLists.txt 2 )5, ERAEZHCE T H G0, #g
ARG TE T H T LA ANFEIECE, thinDebugfliRelease.

A, KA I A s R U SR A s BB AR 4 12 52 3. ik, mT R
REX A RIE

target_link libraries(example
PUBLIC



$<$<BOOL : ${MPI_FOUND}>:MPI: :MPI_CXX>
)

target_compile_definitions(example
PRIVATE
$<$<BOOL:${MPI_FOUND}>:HAVE_MPI>

W MPI_FOUND NE., JB4 $<BOOL:${MPI_FOUND}> HIMEH¥ N1. Al

1, $<$<BOOL:${MPI_FOUND}>:MPI::MPI_CXX> F#fit% MPI::MPI_Cxx , 2f A4
Hgs iAW E L AR HAVE MPT . TSR use mpT % E N OFF ,

M MPI_FOUND B, PN Rds RIA AT 7P, Bt A S 5l NEEFEK
MR AR, WAZEEMALIE X,

AT LIS if SRIAF [FEFE R RCR:

if(MPI_FOUND)
target_link libraries(example
PUBLIC
MPI::MPI_ CXX

)

target_compile_definitions(example
PRIVATE
HAVE_MPI

)
endif()

XAMERTT BAKAUHE, (AR EE S A . FRATT AT DU A AR Rl ik AoR B R
& if WA, XA ERBOR T NEL . HHIATTE BT R BRSO AR
i, AR RB AT, DUV AAZ R if FiGiX ee izl e b Ak .
A, AT A AR RA AR . BRAT R, AT AR A R IE
KAEHTREE BRI SRS, BB, AT FUCRIT R A s

EEZEPS!

CMakef2fft | =Fh ISR i A s ik 5



o WHERIAN, EAAN $<condition:outcome> . FHEALKM NOFK ~false,
1% ~true, (H2 REMFH 7 IEFI 8T, AT /RAEER T LAME N 2% AR

=

B o

o [FHREFIAAX, AN $<information> B $<information:input> . IX
SRR O — B R BRI, Bl BEHFX. BiREESE. X
KEARMAS TR IR AR, thankik
3 $<TARGET_PROPERTY:tgt,prop> , ¥3R{FHIME B &tgt H #x_Eprop/&tE.

o M RIAN, EAF AN $<operation> B $<operation:input> . XLEFHE
R R T — B AN S8, ANt EATR S A LUE B2 CMake
ar A, WA DL oAb AR g RIS A . filtn, -
I$<JOIN:$<TARGET PROPERTY:INCLUDE_DIRECTORIES>, -I> H#fE—NF4F

g, HPUdEaEeEERNeES A, SMERMITEE -1 £,
ARENASREANZRIIER, HS

Z https://cmake.org/cmake/help/latest/manual/cmake-generator-
expressions.7.html


https://cmake.org/cmake/help/latest/manual/cmake-generator-expressions.7.html

F6EE 2E Y

AR EZEHNEIR:

o TiC B B A YRS

o {f FPython7E it & i AE R g
o P ZEIHf I Python A IR 1S

o ORI H WA B AE R
o ML ST H iR A

o fic BIEs%Git Hashff

o MJEERT IR Git Hashid

REBIH, R HIER BRSPS E R RGN, R
BN EBRIHATEER . RLEETEOL T, SRAIE A R G fE e B ki i b
DRI A2 AR . ARYE S E D IR RIS S, SRS AT . 55—
W7, RICFARKEESRMFENGEL, ORI N EIM . A&, R
IR 8 H CMake R B FUIEACHS AL BT R, PRS- AR SR R SRS




6.1 Fic & I AE s AY

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-6/recipe-01 F#3], H a5 —Fortran/CH|¥ .
ZniI7E CMake 3. 10/ (8 =i AS) R 2 B 2, I H 448 GNU/Linux.
macOSHI Windows(f# FIMSYS Makefiles)_I- i 471 i .

RS A BAERC BN KA, 14n: CMaker] DR U /E R GEMmT I s T ix defs
B, AT U R 2 R PEACHS . AR A A, 3RAT PR R U] A2 e —
ANTIEPEICA, ZIFE LT AR, T RS RS E.

#E2% TAF

RIS FortranfICIE E 9w 'E , SHITHIT IR GBS wiE. 1T 2
— M Fortran AT $#ATAEY, B —1MCRR%EL print_info() , ZRECKT
ENRCE S E . [EAEEMZ, £/ FFortran 20030, 2 PEaeié kb3 fir 4 1] 1 O
FCHRE MO ), WoRBIFTR. FATKEHEHT example.foo 1EAVE L

program hello world
implicit none
interface
subroutine print_info() bind(c, name="print info")
end subroutine
end interface

call print_info()

end program

CHEL print_info() TEREM A print_info.c.in HE X . EECER, LI @ JF
SN B 1 AR TR 4 0 4 R S B


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-6/recipe-01

#include <stdio.h>
#include <unistd.h>

void print_info(void)
{
printf("\n");
printf("Configuration and build information\n");

printf("\n");

printf("Who compiled | %s\n", "@ user_name@");
printf("Compilation hostname | %s\n", "@ host_name@");
printf("Fully qualified domain name | %s\n", "@_fqdn@");
printf("Operating system | %s\n",

"@_os_name@, @ _os_release@, @_os_version@");
printf("Platform | %s\n", "@ os_platform@");
printf("Processor info | %s\n",

"@_processor_name@, @ _processor_description@");
printf("CMake version | %s\n", "@CMAKE_VERSION@");
printf("CMake generator | %s\n", "@CMAKE_GENERATOR@");
printf("Configuration time | %s\n", "@ configuration_time@");
printf("Fortran compiler | %s\n", "@CMAKE_Fortran_COMPILER@");
printf("C compiler | %s\n", "@CMAKE_C_COMPILER@");
printf("\n");

fflush(stdout);

HLAR S

fECMakelLists.txt, FRATE Je L BN G HIHEATECE, I EATrRE &
#e print_info.c.in HAHMHI SO KT, 2R)5, KiFortranfl CYRARD w3 il — A1)
PAT A

1. A7 —Fortran-CI12 & Ti H:

cmake_minimum_required(VERSION 3.10 FATAL_ERROR)



project(recipe- LANGUAGES Fortran C)

2. {fiFH execute_process NI H IRHY HALTHE HIME &

execute_process(
COMMAND
whoami
TIMEOUT

OUTPUT_VARIABLE
_user_name
OUTPUT_STRIP_TRAILING WHITESPACE

)

3. il cmake_host_system_information() PR#EN(EAAEZE2%5 5 IETIL),
AR Z 2415 S

cmake host system information(RESULT _host name QUERY HOSTNAME)
cmake _host system_information(RESULT _fqdn QUERY FQDN)

cmake host _system_information(RESULT _processor_name QUERY PROCE
SSOR_NAME)

cmake _host system information(RESULT _processor_description QUER
Y PROCESSOR_DESCRIPTION)

cmake host_system information(RESULT _os name QUERY OS_NAME)
cmake _host system information(RESULT _os_release QUERY OS_RELEAS
E)

cmake host system_information(RESULT _os_version QUERY OS VERSIO
N)

cmake host system information(RESULT _os_platform QUERY OS PLATF
ORM)



4. FHFRECE IS O TR I I A o R A R A

string(TIMESTAMP _configuration_time "%Y-%m-%d %H:%M:%S [UTC]" U
TC)

5. e, HERIFICEBRR A print_info.c.in . 1#HidCMake
1] configure file PRSI, vEE, XHRBERPL @ LML ER T
T B 5

configure file(print_info.c.in print_info.c @ONLY)

6. ), AT —ADAIPAT B AR, IFE L HARE:

add_executable(example "")
target_sources(example
PRIVATE
example.f90
${CMAKE_CURRENT_BINARY_DIR}/print_info.c

7. N s Bl

$ mkdir -p build
$ cd build

$ cmake ..

$ cmake --build .
$ ./example

Configuration and build information

Who compiled | somebody

Compilation hostname | laptop

Fully qualified domain name | laptop

Operating system | Linux, 4.16.13-1-ARCH, #1 SMP PREEMPT Thu May
31 23:29:29 UTC 2018

Platform | x86_64



Processor info | Unknown P6 family, 2 core Intel(R) Core(TM) i5-
5200U CPU @ 2.20GHz

CMake version | 3.11.3

CMake generator | Unix Makefiles

Configuration time | 2018-06-25 15:38:03 [UTC]

Fortran compiler | /usr/bin/f95

C compiler | /usr/bin/cc

TAE

configure_file & W] AR HICHF, FHZEMEBRENIMANE. ~FIH, 4
Fi configure_file MBI HINSG, FHHESIRI—MIE, REKHH
BERI A PAT A F . WA configure_file :

configure file(print_info.c.in print_info.c @ONLY)

B NSEREER I LFN print_info.c.in . CMakefi ¥4 N\ SC4-1) H 3%,
51 H B H s AEX s a2 i,

fE ${CMAKE_CURRENT_SOURCE_DIR}/print_info.c.in . &f7i%

£ print_info.c , fENE ZANSHECERCE TR AR AR H H SO T A
TIH M HEAALE:  ${CMAKE_CURRENT_BINARY DIR}/print_info.c .

g NS SO E NS, CMake AMUKSHELE @vare P&, TI4HD

B ${VAR} TE. WR ${VAR} BiBVEM 5, IHEANZESR (B WEshell
), MAMBATE. HT1ET] FCMake, MiZIGIEDT @ONLY f£iH

25 configure file MM, UIRTFTIA

EEZEPS!

HE, HESE SRR, CMakeH 1748 & 44 M iZ-5 5 EEHC B ¥ SO A8 H AR
wmHSEEME, FFRAE @ 2\, TTLAEIA configure_file K& M HMEAA
CMake & . ARG, XEHEHAE N EHCMake &,

U CMAKE_VERSION HY, CMAKE GENERATOR . M4b, FF 4kt Scbmt, S
RS fih 2 A i R G B A . IXRE,  C B SO UE AR BT



TIPS:itid /] cMake --help-variable-list , 1] AIM CMakeTF-Mt 31556 % 1)
W CMake E & 513 .

NOTE: file(GENERATE..) NIRBLT —MNEBINIER configure_file , XiEH
N file RVPRAERFRIAXAE AR E ST — 0 #1711 (H2, BRiglT
CMakel,  file(GENERATE..) #R<x Bgri o SCAF, X v B0 A @K 1%
W BIFTA Bbr. VE4EE] 2 Whttps://crascit.com/2017/04/18/generated-sources-
in-cmake-build .


https://crascit.com/2017/04/18/generated-sources-in-cmake-build

6.2 1 FH Python 7t IiC & i A= B it

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-6/recipe-02 F#3], H -5 —Fortran/CH|¥.
ZniI7E CMake 3. 10/ (8 =i AS) R 2 B 2, I H 448 GNU/Linux.
macOSHI Windows({# FIMSYS Makefile) L3473 il .

KorBld, BATEBERMEN print_info.c.in A% print_info.c . {HIX—
", ¥k CMakepki %l configure file() A BIEVECHE, 28514 HPython
AW RE . B, T SEBRITE , FRATAT 8 S ) 3l

F configure file() , 1HAG W ff FIPythond: s AHS 1Y 7 Bamk, FRATTH N 1Z 50
TE GOART XS o

ARG T E IR, ARETE AL configure_file() o FAITEIX AN
J7i%, AR AN B AR, 2 MO UK 7E A6 E I AR

f% print_info.c . #AJiEUL, UERAENCE 2 EMBRAE A print_info.c , I
ANSEFEROZ, WK, EIEFIEL configure file() , it
{$ /] add_custom_command() F add_custom target() . A TKAEZEIFHfEH
BAT, R ARIX AN BRI o

XA TG, FATTRAE ] — A S Python IS o IX A JATA Rt 3¢

HU print_info.c.in . HMCMakef%i# 45 PythonHIAS 12 508 #0441 o5 A7
Fio WTHEARAENR, FATEBUEHAMNE TE, Handinja(Z 0,
http://jinja.pocoo.org ).

def configure file

with input_file.open('r") as f:
template = f.read()

for var in vars_dict:

template = template.replace('@' + var + '@', vars_dict[var])

with output_file.open('w") as f:
f.write(template)


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-6/recipe-02
http://jinja.pocoo.org

XA BRI — MO, 387 vars_dict AREHHER, RN RE B
e @key@ » FRERE NSO, XREABREXS, K HCMakedi .

#E2% TAF

print_info.c.in Ml example.f9e 5 HiM/~EIAHIA. 14k, FRATEALH
PythonfiAx configuration.py , E#ft 7 — N REC

def
with input_file.open('r') as f:
template = f.read()

for var in vars_dict:

template = template.replace('@' + var + '@', vars_dict[var])

with output_file.open('w') as f:
f.write(template)

R BB NS, W vars_dict UL ETE R, T AR B A
iﬁ @key@ , FBFLhE R E N SO (B8 4E FH CMake 2 fit) .

HAR S i

LR B 2L, FRATT AR 2 B — MR SO, HIX—IR, ﬁﬁﬁPythonEiDZliT%
fl configure file() PAZEL. FATEREFCMakelLists.txtIE AN, FHigft—Hm 4
iﬁ'?*ﬁﬁﬁﬁiff configure file(print_info.c.in print_info.c @ONLY) , %§7<5E
FFE DA R IX i &

1. B4, WHiE— N4 E  config script , EHBEE—/ PythonliA, /5%
AT PATIEA BIA:

set(_config script

from pathlib import Path



Path('${CMAKE_CURRENT_SOURCE_DIR}"')
Path('${CMAKE_CURRENT_BINARY DIR}')

source_dir / 'print_info.c.in’

source_dir

binary dir

input_file

output_file = binary_dir / 'print_info.c'

import sys

sys.path.insert(0@, str(source_dir))

from configurator import configure_file
vars_dict = {
' user_name': '${ user_name}',
' host _name': '${ host _name}',
' fqdn': '${ fqdn}',
' processor_name': '${ processor name}',
' processor_description': '${ processor_description}’,

_os_name': '${ os_name}',

_0s_release': '${ os release}’,

_os_version': '${ os version}',

_os_platform': '${ os platform}',

' _configuration_time': '${_configuration_time}"',
"CMAKE_VERSION': '${CMAKE_VERSION}',
'CMAKE_GENERATOR': '${CMAKE_GENERATOR}',
'CMAKE_Fortran_COMPILER': '${CMAKE_Fortran COMPILER}',
"CMAKE_C_COMPILER': '${CMAKE_C_COMPILER}',

}

configure_file(input_file, output_file, vars_dict)

")

2. il find_package il:CMakef# HPythonfi@f:as:

find package(PythonInterp QUIET REQUIRED)

3. R RIPythonfiEFeds, MIATLLfECMakeH #4/T _config_script
59 print_info.c jiﬂ#:

execute_process(
COMMAND

, JHE



${PYTHON_EXECUTABLE} "-c" ${ config_script}

4. ZJa, €T BARFIKHI, X S HT— B E . BT, 43 2
B A

TAE R

[A] Jiji— K %f CMakeLists.txt ¢ 5 4 .

PATHAT T — A Python ALY print_info.c . E4TPythonlIASHT, oAl
Pythonfi Bt 2%, FHHJiE&EPythonfiiA . PythonfiA&A S N\ configure file BR%, &
fIIfE configuration.py & X T IXNERE. NERMH TSR XHAME, 7
W HAEAE AR

RGBT AERUECE ) 7 — M 7%, W AERUES R4 ST IAS, 7LD E
A IR T PAT S, ERE H bR FRATE R FAC E A B — M A
TV, (M AR AR 7, FRATRT CLR iE H s H Python (Bl H A 15
5)r LM AR NG E I (R P AR 0P R . R R, AT DU A 7 50
HATZEML cmake_host_system_information() MHI#EE{E.

(EELLAE, XM RAHRRYE, EAREEMER EHENK print_info.c [
H K. T — Ao, FATRI XA PR .

EEZENS!

AT LIMEH get_cmake_property(_vars VARIABLES) SRIRFFPATH A &N E,
MmAR R HAIE vars_dict (XA HEE), JFHTUEN _vars KA
JCECKVT R EATRMA:

get_cmake_property(_vars VARIABLES)
foreach(_var IN ITEMS ${ vars})
message("variable ${ var} has the value ${${ _var}}")

endforeach()



ff XA 7%, ATPARR A vars_dict o 1HE, DIEEHE X EEFHH
&, #lun: ; , PythonZ s HEir N—%F 8 HIKRE.



6.3 17 i ¥ FH Python A Bl i A4

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-6/recipe-03 F 3], HPpEE—NC++#l+. Zn
#I1{E CMake 3.5h (B E mihiiAs) B2 21, H H & EGNU/Linux. macOSH!
Windows L3t 47 i i .

o) e AR A R 0 A= S U AR B AT AR, ) A 2 A £ A R Ak e o S 2
PREFAE A A BGARAS, R—IT RN G TR — AN EETH, Flin: R4%E
RIS -1 & Bk R 450 AR A R AR . 8, wTEAE ] Python, #R#ERCE
ISR AN, FER I AR s A C++ARHS . A A i8S AT 2%, LLi: Flex
(https://github.com/westes/flex )FIBison(https://www.gnu.org/software/bison/ );
ToR R w s, NQtHmoc(http:/doc.qt.io/qt5/moc.html)); FEAMLHESE, W43k
HIprotobuf (https://developers.google.com/protocol-buffers/ ).

#ES TAF

N TR BARRS, FRATTE E R SRR — N R R R . I
HIRZ 8, #lan: v LLHRRFEE e i1 (sieve of Eratosthenes)>k 73 25 )51 44
AR WA IR ZIRUEE T, AT BN G — A F 74817 Eratosthenes
Jiiik . FRATAREI 2R A B — Ik 2R, BRI BIR, SREEH AR
BT, BOREAE K E T

Attt e R (T Python Ay B H 2 (UKL B BCH+1RID . 2458, NT
R LRI I R, B TIE T DA FIC++ 2k A %, O FLAT DR A7 i
BT

LA generate.py BIATFUG. XA ZHA 1T SH—MEH
AT — AN H SO 4

Generates C++ vector of prime numbers up to max_number

using sieve of Eratosthenes.


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-6/recipe-03
https://github.com/westes/flex
https://www.gnu.org/software/bison/
http://doc.qt.io/qt5/moc.html
https://developers.google.com/protocol-buffers/

import pathlib

import sys

# for simplicity we do not verify argument list
max_number = int(sys.argv[-2])
output_file name = pathlib.Path(sys.argv[-1])

numbers = range(2, max_number + 1)

is_prime = {number: True for number in numbers}

for number in numbers:
current_position = number
if is_prime[current_position]:
while current_position <= max_number:
current_position += number

is_prime[current_position] = False

primes = (number for number in numbers if is_prime[number])

code = #pragma once

#include <vector>

const std::size_t max_number = {max_number};
std::vector<int> & primes() {{
static std::vector<int> primes;
{push_back}

return primes;

T}

push back = '\n'.join(["' primes.push back({:d});"'.format(x) for x in
primes])
output_file name.write_ text(

code.format(max_number=max_number, push_ back=push_back))

AT AR AL primes.hpp » FHREFAELEAE N A7 1 ALRS

#tinclude "primes.hpp"



#include <iostream>

#tinclude <vector>

int main() {

<< "all prime numbers up to << max_number << ":";

for (auto prime : primes())

<< " " << prime;
<< X 5

return 0;

HAR ST
T 1Hi J& CMakeLists. txt i 2 [ FEfE:

1. B9, & XIWH Rl Pythonff ks

cmake _minimum_required(VERSION FATAL_ERROR)
project(recipe- LANGUAGES CXX)

set (CMAKE_CXX_STANDARD 11)

set (CMAKE_CXX_EXTENSIONS OFF)

set (CMAKE_CXX_STANDARD REQUIRED ON)

find package(PythonInterp QUIET REQUIRED)

2. ¥ ARG E ${CMAKE_CURRENT_BINARY DIR}/generate |, TEif
CMakefll| 21X/~ H 3%:

file(MAKE_DIRECTORY ${CMAKE_CURRENT BINARY DIR}/generated)

3. PythonfIAZR AN EIR, (M Tl iar<, BATAILABE —DBOME:



set (MAX_NUMBER "100" CACHE STRING "Upper bound for primes")

4. FETROR, EAEE S 2 R RER

add_custom_command(

OUTPUT
${CMAKE_CURRENT_BINARY DIR}/generated/primes.hpp
COMMAND
${PYTHON_EXECUTABLE} generate.py ${MAX_NUMBER} ${ CMAKE

_CURRENT_BINARY_DIR}/generated/primes.hpp
WORKING_DIRECTORY
${CMAKE_CURRENT_SOURCE_DIR}
DEPENDS

generate.py

5. feJr, EAIHAT IO S B bR, B4 B SRR &

add_executable(example "")
target_sources(example
PRIVATE
example.cpp
${CMAKE_CURRENT_BINARY DIR}/generated/primes.hpp
)
target_include_directories(example
PRIVATE
${CMAKE_CURRENT_BINARY DIR}/generated

6. HERMA:

mkdir -p build
cd build
cmake ..

cmake --build .

R LR SRS

./example



all prime numbers up to 100: 2 3 5 7 11 13 17 19 23 29 31 37 41
43 47 53 59 61 67 71 73 79

HAR S

T ARG, BATE X T —1HEXWS, EHAT generate.py HIA, Jffz
5% ${MAX_NUMBER} ANIC{ %1%
( ${CMAKE_CURRENT_BINARY_DIR}/generated/primes.hpp WENSHL:

add_custom_command (
OUTPUT
${CMAKE_CURRENT_BINARY_DIR}/generated/primes.hpp
COMMAND
${PYTHON_EXECUTABLE} generate.py ${MAX_NUMBER} ${CMAKE_CURRENT
_BINARY_DIR}/generated/primes.hpp
WORKING DIRECTORY
${CMAKE_CURRENT_SOURCE_DIR}
DEPENDS

generate.py

N T ERRARRY,  BATIRE ZEAE AT SR E XA, (] target_sources fR%F
5y SEDLAINIEACHS AR D9 H A 100

target_sources(example
PRIVATE
example.cpp
${CMAKE_CURRENT_BINARY_DIR}/generated/primes.hpp

AT AR, FRATAN TS 28 SURT B Hbr o SkSCHERAE o RO A= 1, FF:
TERFHR generate.py WIS BT Ci it BB AE Rl 0 SRARD A2 BRI AS AR R 22 NI ST A
B2 ENG BT A AR I ST B Y, CRE L AR RO I



FEAEDS!

BATFR BN A WA BT, EROZAE A B PRI, (HA2, FRATATREANEN
EIXANHNEE, PIONE R ARSI AR R E R, ZE T HRATR LA &
I XPIEOLR, JATTRE 2T file(GLOB..) A R ST AR 2 —
N3 Z H (2 Whttps://cmake.org/cmake/help/v3.5/command/file.html ),

file(GLOB..) TERCE R #AT, AR A R ATEAER KAER . RILTRefRE—14
(e, ¥ file(GLOB..) A& JHAE— NIk ICMakeHiAH, f#
Fi ${CMAKE_COMMAND} -P FATIZJIAS, CUELEM IS IRIGAE BRI SR FIER .


https://cmake.org/cmake/help/v3.5/command/file.html

6.4 10 <3 H ARAME 2 EAE AR 5

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-6/recipe-04 3], H & —A~CHlFortranfsl
T o ZRBIECMake 3.55 (B E mihicAS) h 2 A &), I H E&AEGNU/Linux.
macOSHI Windows L3473 M

RIGIEAMRETE, SMUEHN T ATEE M, ©8 T FAPIZIAEE R 1L 3 FriE R A1
bugfi . PEARADE AL T IR ARSI 2 T, Flhn: w] LU Giths ic B n A sk
WA (S Whttps://semver.org )e SRT, AL TE ZEXPIEARSAT oA, 1 H
AIHAT SO0 75 Ed k0 H hieAs, DB HFT BN 2IACAS 5 H B P 3t b

A, K AECMakelf A g A S o AT H b A2 £ i B 300 H I RERE 77 hie
AEK BRI PR, AR RSSO AT DA S A GRS ) IR B A BRI TR, B
fSERE AR RRAS T BN 3 4 SO B3 b

Ay Al
#E# TAE
Bt FH PA R CCAH( example.c )T ERRAE S
#include "version.h"
#include <stdio.h>
int main() {
("This is output from code %s\n", PROJECT_VERSION);
("Major version number: %i\n", PROJECT_VERSION_ MAJOR);

("Minor version number: %i\n", PROJECT_VERSION_MINOR);

("Hello CMake world!\n");


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-6/recipe-04
https://semver.org

XH, &
# PROJECT VERSION MAJOR . PROJECT VERSION MINOR ! PROJECT VERSION &
1E version.h F5E X . Hbre ML NP4 version.h.in

#pragma once

#define PROJECT_VERSION_MAJOR @PROJECT_VERSION_MAJOR@
#define PROJECT_VERSION_MINOR @PROJECT_VERSION_MINOR@
#define PROJECT_VERSION_PATCH @PROJECT_VERSION_PATCH@

#tdefine PROJ ECT_VERSION "V@PROJ ECT_VE RSION@"
X LA FAL FE A% 52 S, W n] DA 45 B B R IR R e (5 3R
PR 34T 7)) e MMCMake I i KRG, X AR 712 AR IR Y o
Ur] S i

PAVR L MG LT 2P UK, AR K SO ot FRAS EAT A

1. EPREACIORRA, AR LAfECMakelLists.txtH i F§CMakel?] project I &
XI5 H AR

cmake_minimum_required(VERSION FATAL_ERROR)
project(recipe-94 VERSION .1 LANGUAGES C)

2. G, #T version.h.in A% version.h :

configure file(
version.h.in
generated/version.h
@ONLY

)

3. fa, BAVESCT AT, JHRAE T H b & i ie:



add_executable(example example.c)
target_include _directories(example
PRIVATE
${CMAKE_CURRENT_BINARY_DIR}/generated

TAE R

A A Z %0 FlCMake ) project I, CMakef JyTil H i

¥ PROJECT VERSION _MAJOR . PROJECT VERSION MINOR F PROJECT VERSION PAT
CH . MRl R84 /& configure file , ‘B35 — M AN SCH(Ap
J& version.h.in ), NG @ Z (R G467 RF B o M FICMake L&, A —
AN H SO (AR & generate/version.h ). B

# @PROJECT_VERSION_MAJOR@ &t 2, LAMZEHE. f#i =8t @onLy , FAl
¥ configure file [Riil AR F#t @variables@ , MAEM ${variables} . J&
—FHALE version.h.in FEEMHH. HE, A HCMakelit & shell 4 H,
24 M.

A B Sk SR AT LR S R BB AT RAFT B RRCAE .

mkdir -p build
cd build
cmake ..

cmake --build .

*©Tr A A A B

./example

This is output from code v2.0.1
Major version number: 2

Minor version number: ©

Hello CMake world!

NOTE:CMakell x.y.z #XEHHIBRAS, H438

& PROJECT VERSION Al <project-name> VERSION W B N4 ENIE. M
4N, PROJECT VERSION_MAIJOR ( <project-

name>_VERSION_MAJOR ), PROJECT_VERSION_MINOR ( <project-



name>_VERSION_MINOR ) PROJECT_VERSION_PATCH ( <project-
name>_VERSION_PATCH )M PROJECT VERSION_ TWEAK ( <project-
name>_VERSION_TWEAK )47 mlWEAN x, v, Z fl t

EEZEPS)

N TR R A HCMakeZ BN N — DN EIERE &R, 4@ XA &,
AP configure file , TEACE FISkCAFF A #cmakedefin 1A

& #define .

RIER T E X T CMake L& HATH A— PN HIERHE, #cmakedefine
YOUR_VARIABLE Fi#i##t N #define YOUR_VARIABLE .. BY3 /* #undef
YOUR_VARIABLE */ . i&H #cmakedefineol , KRIEAERETE N, KABRE

Noe 1.



6.5 M\ SCAFE g 0 H AR

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-6/recipe-05 3], HPpEE—NC++#l+T. Zn
#I1{E CMake 3.5h (B E mihiiAs) B2 21, H H & EGNU/Linux. macOSH!
Windows L3t 47 i i .

XA H AT — AL (B R R o FATTTHRIRE S A B R A
., WA RN H K E ECMakeLists.txtH o K WA TRAEE S A I ZDAL,
72 O VF HARAL FEHE SR BT K T HAE AR SZ T-CMake S &, 1170 7 K5 2 A2 i 3]
A . 5 CMake AT H A HESE /) — M1 172 Sphinx SCIEHEZE, &2k
Jol SR R L 38 B 5 SRS R 55+, DA AR 2 B A RS SRS

#E#% TR
BRIy VERSTON 93 HETFH, Fook o BLF Py 2

2.0.1-rc-2

X—IR, eI RA, ¥ PROGRAM_VERSION JE X
N version.hpp.in H R A B

#pragma once

#include <string>
const X PROGRAM_VERSION = "@PROGRAM VERSION@";

FHIAJEAS( example.cpp ), BELEA version.hpp
// provides PROGRAM_VERSION
#include "version.hpp"

#include <iostream>

int main() {


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-6/recipe-05

std::icout << "This is output from code v" << PROGRAM_VERSION
<< std::endl;
std::cout << "Hello CMake world!" << std::endl;

H ARSI
RSN 5

1. CMakelLists.txti® X T HAKRA . TH LR &S bR

cmake minimum_required(VERSION 3.5 FATAL_ERROR)
project(recipe-05 LANGUAGES CXX)

set (CMAKE_CXX_STANDARD 11)

set (CMAKE_CXX_EXTENSIONS OFF)

set (CMAKE_CXX_STANDARD REQUIRED ON)

2. WSCAF R RURAAS B 7F:

if(EXISTS "${CMAKE_CURRENT_SOURCE_DIR}/VERSION")

file(READ "${CMAKE_CURRENT_SOURCE_DIR}/VERSION" PROGRAM_VERS
ION)

string(STRIP "${PROGRAM VERSION}" PROGRAM_VERSION)
else()

message(FATAL_ERROR "File ${CMAKE_CURRENT_SOURCE_DIR}/VERSIO
N not found")
endif()

3. it B Sk S

configure file(
version.hpp.in
generated/version.hpp
@ONLY

)



4. fJa, ST RAT SO SRR &

add executable(example example.cpp)
target_include_directories(example
PRIVATE
${CMAKE_CURRENT_BINARY_DIR}/generated

5. HEATIH

$ mkdir -p build
$ cd build

$ cmake ..

$ cmake --build .
$ ./example

This is output from code v2. -rc-
Hello CMake world!

TAERHE
TAVE AL TR, MN— 4 NVERSION KIS A iz BUR AR 7 45 5 -

if(EXISTS "${CMAKE_CURRENT_SOURCE_DIR}/VERSION")
file(READ "${CMAKE_CURRENT_SOURCE_DIR}/VERSION" PROGRAM VERSION)
string(STRIP "${PROGRAM VERSION}" PROGRAM_VERSION)
else()
message(FATAL_ERROR "File ${CMAKE_CURRENT_SOURCE_DIR}/VERSION no
t found")
endif()

X, ERREZU RS, WRAE, WRHEIREE. WRAEE,
WL\ PROGRAM_VERSION P H, Z AR LEHEMIITHK. HikE 78

T PROGRAM_VERSION , FirJ LM EKECE version.hpp.in , 4

Ji generated/version.hpp :



configure_file(
version.hpp.in
generated/version.hpp
@ONLY

)



6.6 1i¢ & i/t 5% Git Hash{E

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-6/recipe-06 H 3], HPpEE—NC++#l+. Zn
#I1{E CMake 3.5h (B E mihiiAs) B2 21, H H & EGNU/Linux. macOSH!
Windows L3t 47 i i .

R 2 FIARIRA RS A i AR A GtV R W RROAS 2 1) SR Geidb A7 BB, IXRT AR 147
fif LB T 6 GitHUb i AT . Ik, AR AEARGIF MGt R, SLhrr
SR EARPBIPLANSEIL,  w] LA HAB AR H R 58, ATLAGISHI, 1852
Gt Hashiisg 1 IR RPRZS . PRI, O TAmid I 3AT 30, AR 226Uk Git
Hashic s 2l AT SCAF R, D5 iR me i A5 B 0 e — Sk SR, i3k 3t
DL S AEARRY

#E 2% TAF

PATTH WA, BT AT ARp] . Hd — AR E IC k1
Hash( version.hpp.in ), TEBUIT:

#pragma once
#include <string>
const 4 GIT_HASH = "@GIT_HASH@";

BB —NIRBIRE A ( example.cpp ), FiHash$TENF R4 L

#include "version.hpp"
#include <iostream>

int main {

- << "This code has been configured from version " << GI
T HASH << M g
}


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-6/recipe-06

IR 8 7E Gt i B 2 /0 — M esg . Tlitk, i git init #IERALIXA
B, FEH git add <filename> , ZAJEf#H git commit BUEEFEAT, PAEIE
B—MA B SR

HAARSL it
N T MGitic S AE B 5 R
E)Uﬁ E ;FniTT‘LD =B

cmake_minimum_required(VERSION FATAL_ERROR)
project(recipe- LANGUAGES CXX)

set (CMAKE_CXX_STANDARD 11)

set (CMAKE_CXX_EXTENSIONS OFF)

set (CMAKE_CXX_STANDARD REQUIRED ON)

2. X GIT HASH AF&:

# in case Git is not available, we default to "unknown"
set(GIT_HASH "unknown™")

# find Git and if available set GIT HASH variable
find_package(Git QUIET)
if(GIT_FOUND)
execute_process(
COMMAND ${GIT_EXECUTABLE} log -1 --pretty=format:%h
OUTPUT_VARIABLE GIT_HASH
OUTPUT_STRIP_TRAILING_WHITESPACE
ERROR_QUIET
WORKING_DIRECTORY
${CMAKE_CURRENT_SOURCE_DIR}

)
endif()

message(STATUS "Git hash is ${GIT_HASH}")



3. CMakeLists.txt FRMIES, FAUT Z BT HIa 1

# generate file version.hpp based on version.hpp.in
configure file(

version.hpp.in

generated/version.hpp

@ONLY

)

# example code

add executable(example example.cpp)

# needs to find the generated header file
target_include_directories(example
PRIVATE
${CMAKE_CURRENT_BINARY_DIR}/generated

4. L5 UE% H (Hash AN [H)):

$ mkdir -p build
$ cd build

$ cmake ..

$ cmake --build .
$ ./example

This code has been configured from version d58c64f

TAE R

ffH find_package(Git QUIET) Riuill R4 L&A v HIIGt. WRA
( GIT_FOUND N True ) BT Gitig & ${GIT EXECUTABLE} log -1 --
pretty=format:%h . XNy 2aH T 4ariescHashf R A . 298, X HIL



fITAT AR VEHLIZ AT Gitin 2. FRATTESR execute_process fir 24445 RN %
A GIT_HASH WAz &EH, RGBT BRI 2SH% . 4 ERROR_QUIET , #MH
Gitar 2 H T3 AR F R, BATASE IR E

H T Gitriy & 1] B 2 R (PRARES © &5 R BIGitFig E 2 41), B8 GItYE R4 A
AT, AT ENEANTERE —ANEIME, W s

set(GIT_HASH "unknown™)

BRI — AN, Git Hash@ERL B Mk, mAREREN ISR F—1
A, BT TR S AT S B E — R T



6.7 2 Hfid % Git Hash{E

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-6/recipe-07 F 3], HPpEE—NC++#l+F. Zn
151 7£. CMake 3.5k (85 5 =i i A ) R 2 2, 3 H El&4E£ GNU/Linux. macOSH!
Windows L3t 47 i i .

T B B, fEFRC Bk T ARRS A7 68 (Git Hash) PRS- 2810,  AT—Fis
A AT RRIH T, I RAERC B ACY 2 )5 BB SCEER A s, AR
R A B PR AR AR E SR FT REFR ) 4R B Git Hashfi . 7EX AN rf,  FRAT PR s s
TR RGit Hash(8, AT HAMERAE), DL ORER A A CRS I AR 1z 4T
REHRAE, DPUONEANTATRERBCE Ik, EHESHEZIX,

#ES TAF

BATEEH S 2 BiRBIAHEIE version.hpp.in , RZ%} example.cpp AF#EAT
B, PR E T BN 2 Githg 22 HashfA:

#include "version.hpp"

#include <iostream>

int main() {

<< "This code has been built from version " << GIT_HAS

H << e g
}
HAR SL it

R Gitfs B ARAF 2] version.hpp SkICPFERY N 75 ZEHEAT DU A4E:

1. ERT— DB cmakeLists.txt HHRHER AR A2 21— A BRSO,
FEREZ S AN git-hash.cmake :


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-6/recipe-07

# in case Git is not available, we default to "unknown"
set(GIT_HASH "unknown™)

# find Git and if available set GIT_HASH variable
find package(Git QUIET)
if(GIT_FOUND)
execute_process(
COMMAND ${GIT_EXECUTABLE} log -1 --pretty=format:%h
OUTPUT_VARIABLE GIT_HASH
OUTPUT_STRIP_TRAILING_WHITESPACE
ERROR_QUIET

)
endif()

message(STATUS "Git hash is ${GIT_HASH}")

# generate file version.hpp based on version.hpp.in
configure file(
${CMAKE_CURRENT_LIST_DIR}/version.hpp.in
${TARGET_DIR}/generated/version.hpp
@ONLY

)

2. CMakelists.txt ZAKIIERS

# set minimum cmake version
cmake_minimum_required(VERSION 3.5 FATAL_ERROR)
# project name and language
project(recipe-97 LANGUAGES CXX)

# require C++11

set (CMAKE_CXX_STANDARD 11)

set (CMAKE_CXX_EXTENSIONS OFF)

set (CMAKE_CXX_STANDARD_REQUIRED ON)

# example code

add_executable(example example.cpp)

# needs to find the generated header file

target_include_directories(example



PRIVATE
${CMAKE_CURRENT_BINARY DIR}/generated

3. CMakeLists.txt HIFIRIL5, 103Kk T BERGEmFACIEE ) Git Hash

add_custom_command(
OUTPUT

${CMAKE_CURRENT_BINARY_DIR}/generated/version.hpp
ALL
COMMAND

${CMAKE_COMMAND} -D TARGET DIR=${CMAKE_CURRENT BINARY DIR}
-P ${CMAKE_CURRENT_SOURCE_DIR}/git-hash.cmake
WORKING_DIRECTORY

${CMAKE_CURRENT_SOURCE_DIR}

# rebuild version.hpp every time

add_custom_target(

get_git_hash

ALL

DEPENDS
${CMAKE_CURRENT_BINARY_DIR}/generated/version.hpp

# version.hpp has to be generated
# before we start building example

add_dependencies(example get_git_hash)

TAEJR
i, TERMER AT CMake RIS . Ak, X T—ANEE A4
add_custom_command (

OUTPUT
${CMAKE_CURRENT_BINARY_DIR}/generated/version.hpp



ALL
COMMAND
${CMAKE_COMMAND} -D TARGET_DIR=${CMAKE CURRENT BINARY_ DIR} -P
${CMAKE_CURRENT_SOURCE_DIR}/git-hash.cmake
WORKING_DIRECTORY
${CMAKE_CURRENT_SOURCE_DIR}

FATEE T H s

add_custom_target(
get git hash
ALL
DEPENDS
${CMAKE_CURRENT_BINARY DIR}/generated/version.hpp

N

H & X4 i H CMake> k#1417 git-hash.cmake MIA. X HAHFHCLIF) -p FF
K, BITENEARRA BSLIE . EEFEE, LM —FAERHCLIFF S - 1%
IRIETT, git-hash.cmake WIAA:RY ${TARGET_DIR}/generated/version.hpp o
H e CHRE IR AL BAsH, FF HARH T B e X2 0 . Ha)igi,
LREBOAE R, AR B € Lam 2 O&isiT. Wb, BHE Xmd

oAl HARENSTH . XFE, AT RE IR IR AN S AR version.hpp T o

FEZEDS!

PATTIMOHACE, PAMEEICEN Git Hash 4F, AEHAMKER . il

Bi R A5 G (B 2 1500 & AR PRSI B8 SORR BRER I ST ), B 4. mTRUME

F git describe --abbrev=7 --long --always --dirty --tags fullix&e(5E .

RyErTEILME, R LLRGIIPIRE, e84 tHidsk B0k rh, RATRIX L)
REVE N IR G ) B 25 153 H O 58 il



FTE MEIH

AR EZEHNEIR:

o {7 FH BR H5UFN 5 B HARAY

o FFCMakeii AhS 73 Bifii Bk

o %5 RR BRI B 9 PR b 5
o HIBESHUE LR EE

o HUHTE REN 7

o R RE. FEAA R

o add_subdirectory /][ & Ju [

o fdiffitarget_sourcesit % 4 545 &
o HZFortran®ii H

ALES, BATCEEH T —LCMake A HORBLE M EMIIH . A&, K
TR Tl A ix ek g e, FHal A%, HeMUUIBESE, £2R/RTE. &
RS AE A HF, PLYCMakeLists. txt>C A4 F e k. Hbr2 Atibik.CMake
AR S5 A0 R PR ) A B Y0 R SR A . FRATTRE e — e G, Holg 35 B R AT T il vh
KIS T H I CMakefRig & 41t .



7.1 1 FH o 0Rn 2% 55 R ACHY

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-7/recipe-01 33|, HPpEE—NC++Hl+T. Zn
151 7£. CMake 3.5k (85 5 =i i A ) R 2 2, 3 H El&4E£ GNU/Linux. macOSH!
Windows L3t 47 i i .

AT TE & bR E R VT ERATT A R (R4 15 JF g S ARIS H ,  CMake i AN
bho AR, ﬁiﬂ]fl—ru\fﬂ BONBIEAT IR, FENH—A%E, DETT e
SCIAAN B B MR . FATH) B bR g L—A%, Bes

# add_test Fll set_tests_properties , T & N A&ZH A B &SI A T
THHH(E4E, H87T).

#E# TAE

AR I T 25455 55 275 v 1y 41

<. main. cpp ~ sum_integers.cpp M sum _integers.hpp LAEAAR, HRHE
WMAATSEEL AR E SRR . B Ieilli( test.cpp )HIVRARIS A AL .
HAVE T ECatch 2331, catch.hpp « SEEATAR, BATEHIEIHE CAFHE]T
Htr, IR R T SCHER (R Ja 34 TR CMake %)

F— CMakeLists.txt

— src
| — CMakeLists.txt
'— main.cpp

|

| '— sum_integers.cpp
| L— sum_integers.hpp
L— tests

'— catch.hpp
— CMakeLists.txt

L— test.cpp


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-7/recipe-01

HAR S it
1. 5 LT CMakefIETA . 1 H 4 FR SIS, HFEERZHCH+11ERE:

cmake _minimum_required(VERSION FATAL_ERROR)
project(recipe- LANGUAGES CXX)

set (CMAKE_CXX_STANDARD 11)

set (CMAKE_CXX_EXTENSIONS OFF)

set (CMAKE_CXX_STANDARD REQUIRED ON)

2. RIFEGNUIRHEE X binary Al library Ffi%:
include(GNUInstallDirs)

set (CMAKE_ARCHIVE_OUTPUT_DIRECTORY
${CMAKE_BINARY_DIR}/${CMAKE_INSTALL_LIBDIR})

set (CMAKE_LIBRARY_OUTPUT_DIRECTORY
${CMAKE_BINARY_DIR}/${CMAKE_INSTALL_LIBDIR})

set (CMAKE_RUNTIME_OUTPUT _DIRECTORY
${CMAKE_BINARY_DIR}/${CMAKE_INSTALL_BINDIR})

3. JJa, HH add_subdirectory i
A src/CMakeLists.txt F1 tests/CMakelLists.txt :

add_subdirectory(src)
enable testing()
add_subdirectory(tests)

4. src/CMakelLists.txt & X T YGRS H Fr:

set (CMAKE_INCLUDE_CURRENT_DIR_IN_INTERFACE ON)
add_library(sum_integers sum_integers.cpp)
add_executable(sum_up main.cpp)

target link libraries(sum_up sum_integers)



5. tests/CMakeLists.txt W', MJEIEEHE cpp_test AIHAT A

add_executable(cpp_test test.cpp)
target_link_libraries(cpp_test sum_integers)

6. & X—MH7% add_catch_test :

macro(add_catch_test name _cost)
math(EXPR num_macro_calls "${num macro calls} + 1")
message(STATUS "add catch_test called with ${ARGC} arguments:
${ARGV}")

set(_argn "${ARGN}")
if(_argn)
message(STATUS "oops - macro received argument(s) we did n
ot expect: ${ARGN}")
endif()

add_test(
NAME
${ name}
COMMAND
$<TARGET_FILE:cpp_test>
[${ name}] --success --out
${PROJECT_BINARY DIR}/tests/${ name}.log --durations yes
WORKING_DIRECTORY
${CMAKE_CURRENT_BINARY DIR}

set_tests_properties(
${ name}
PROPERTIES
COST ${ cost}
)

endmacro()



7. ®Ja, 1/ add_catch_test & X 7NN, B4k, IBWEFMITE /A&
FRIAEL:

set(num_macro_calls ©)

add_catch_test(short )

add_catch_test(long extra_argument)

message(STATUS "in total there were ${num_macro_calls} calls to
add_catch_test")

8. HfE, #ATMIGL. ECEWH (AT a0 N Fros):

$ mkdir -p build
$ cd build

$ cmake ..

-- add_catch_test called with arguments: short;

-- add_catch_test called with arguments: long; s;extra_argume
nt

-- oops - macro received argument(s) we did not expect: extra_ar
gument

-- in total there were calls to add _catch_test

9. &, MBI

$ cmake --build .
$ ctest

10. KR PRI £ S T 46

Start 2: long
1/2 Test #2: 10ONG v iiiiiiiiiinneriensnesnnnnnas Passed 0.00 sec
Start 1: short
2/2 Test #1: short ... ittt Passed 0.00 sec



100% tests passed, O tests failed out of 2

TAE R

EAEE FHHAIN T add_catch_test 77, XA
% _name M _cost , AJLAFEZE HE A X L SR

H add_test Fll set_tests properties . SERITHI FRIZ, N T HiEER
B H R GefE = Uil o, FEHBNHAER T ${ARGC} (ZEHE)

M ${ARGV} (BHFIR), FATATLALESm 36 13X —

M
W

i P

-- add_catch_test called with 2 arguments: short;1.5

-- add_catch_test called with 3 arguments: long;2.5;extra_argument

FILE XL T ${ARGN} , HTRGF G — NS RGNS HHIR. I, TA1ER]
PM# A ¢${ARGVe} . ${ARGV1} ZERAFESHL, FANE S —F, W21 A
HHIRIANSH( extra_argument ):

add_catch_test(long 2.5 extra_argument)

FAEH T LUR I

set(_argn "${ARGN}")
if(_argn)
message(STATUS "oops - macro received argument(s) we did not exp
ect: ${ARGN}")
endif()

A if A, &TIJ%I)\—/\%}?EE, HARBE BT ARGN , RIAEAAEE
%%XLB’JCMakeE% ﬁﬁﬁ s RATET CLE I EATT A BRI Ay 7§I€EX{)”J
W, B AT PR R TR 4 zﬂﬁ%ﬁj‘kE’J{WJﬁE%H@‘%ﬁ{WJLﬁZHuF‘zJJ X
JAThF cosT JE i,

FATAT A — AR BORSEIE, A2 8 AR RREVA I



function(add_catch_test _name _cost)

endfunction()

FRREZ A X AT ENNAAEE . ZEEAENENHAT, mREcE
Ao EEE . )i, mRBAMEH S, FEREBUE SO E & T T
T, WRALERBESESME TR, R EHRE. ROFEZR], 7R
HE A E A &, (HIX A A PARENT_SCOPE i sUFKIR:

set(variable_visible outside "some value" PARENT_SCOPE)

N TR, BATEE RS 1 LN R

set(num_macro_calls )
add_catch_test(short )
add_catch_test(long extra_argument)

message(STATUS "in total there were ${num _macro calls} calls to add_
catch_test")

EFENEL, B num_macro_calls Ji1:

math(EXPR num_macro_calls "${num macro calls} + 1")

SR 7= A i

-- in total there were 2 calls to add_catch_test

R IRA P 2 5 O R, MRRASR R PLEAE, {HJ2 num_macro_calls 7EACVE [
W AT E A 6480, K CMakeZE 48 2 LR BUR IR A Y, X 28 pR Hikl
BB eI H R (FECHE S N ER). FrCMake iR AR 5 Rl 28 65 bR 4L
RARE, Ba, BRAEE A HE N PARENT_SCOPE , 15 AN 23k [HIFAr]
W% . CMakeH 1R A IR [HI{E



FEZEDS!

ATBVEZ PR ER O, W] DERBPREZ AN, EREHHEFHEE
A MAERIVE . R IRE R DM e B, AR A X W] RE LR 4, DA E R
VB FPRES TR T 2 M BRIA S .

BRATEN ZIERIFE src/cmakelist .txt H#
F| CMAKE_INCLUDE_CURRENT DIR_IN_INTERFACE :

set (CMAKE_INCLUDE_CURRENT_DIR_IN_INTERFACE ON)

XA Y ETHR, WINE] cMakeLists.txt HE XA Hbx
5] interface_include_directory JEMH . #RA)TE DL, FRATA R B
H target_include_directory iyl cpp_test B i Sk SR B



7.2 % CMake 5 A% 4y o ps B

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-7/recipe-02 133, Z~BI7E CMake 3.5} (5 E &
FAS) A R, 3 B B & EGNU/Linux. macOSHIWindows I 4T3 Mk .

Tt H @ % MRS cMakeLists.txt SCHITUG, BN T FHER, XN S0 18 ET
WK AR, BATEE R —FE cMakeLists.txt 2 E] S5 /N IT I
¥ cMakeLists.txt Fror ARRECH JLANBIHL, XERBIHA] DI 518

T+ CMakeLists.txt BH AR :

o = CMakeLists.txt ¥ 5T [#iL.
o CMakefiHn] IAEH A I H H EH .
o SpREUMHLE S, Fbn] DL BhIRATTRR % A8 = I /E I Va

AR B, BAPRRE R W s SN & — A%, 1275 SR VFBA T3R5 CMake Rt
o H (P B B AGS T B i ).

#E% TAF

A, AT, I cMakeLists.txt F cmake/colors.cmake

F—— cmake

| L— colors.cmake
L— CMakelLists.txt

cmake/colors.cmake jtﬂ#fiﬁ?%%fﬁﬁﬁﬁﬂﬁﬁﬁiﬁii

# colorize CMake output

# code adapted from stackoverflow: http://stackoverflow.com/a/195783
20

# from post authored by https://stackoverflow.com/users/2556117/fras

er


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-7/recipe-02

macro(define _colors)

if(WIN32)
# has no effect on WIN32
set(ColourReset "")
set(ColourBold "")
set(Red "")
set(Green "")
set(Yellow "")
set(Blue "")
set(Magenta "")
set(Cyan "")
set(White "")
set(BoldRed "")
set(BoldGreen "")
set(BoldYellow "")
set(BoldBlue "")
set(BoldMagenta "")
set(BoldCyan "")
set(Boldwhite "")

else()
string(ASCII 27 Esc)
set(ColourReset "${Esc}[m")
set(ColourBold "${Esc}[1m")
set(Red "${Esc}[31m")
set(Green "${Esc}[32m")
set(Yellow "${Esc}[33m")
set(Blue "${Esc}[34m")
set(Magenta "${Esc}[35m")
set(Cyan "${Esc}[36m")
set(White "${Esc}[37m")
set(BoldRed "${Esc}[1;31m")
set(BoldGreen "${Esc}[1;32m")
set(BoldYellow "${Esc}[1;33m")
set(BoldBlue "${Esc}[1;34m")
set(BoldMagenta "${Esc}[1;35m")
set(BoldCyan "${Esc}[1;36m")
set(BoldWhite "${Esc}[1;37m")

endif()



endmacro()

HAK S it
KB FRATITREAGIEE L, RAERRERAH B
1. AR KT

cmake minimum_required(VERSION 3.5 FATAL_ERROR)
project(recipe-92 LANGUAGES NONE)

2. X5, K cmake T HXIFINEICMaketbi i R 812513

list (APPEND CMAKE_MODULE_PATH "${CMAKE_CURRENT_SOURCE_DIR}/cmake"
)

3. A5 colors.cmake FEH, i H o wE %

include(colors)

define_colors()

4. e, ITEN T AFBHEREE:

message(STATUS "This is a normal message")

message(STATUS "${Red}This is a red${ColourReset}")
message(STATUS "${BoldRed}This is a bold red${ColourReset}")
message(STATUS "${Green}This is a green${ColourReset}")
message(STATUS "${BoldMagenta}This is bold${ColourReset}")



5. WA —F (W A FimacOSELLinux, LU K% N 1% H B0 5 3 1)

TAE R

XA A, AT ERFEAR, UAFTFEES 8, RIC4LH LANGUAGES
NONE FHAf 1 iX— Ai:

project(recipe- LANGUAGES NONE)

HA1E X T define_colors %, W HJMAE cmake/colors.cmake o K ANILRZEHA
BAFRAHZ e XA s, SRESOH B IIEE, FrARATE B ZmA 2
BREL . FRAMEH L FATEFEZA A define_colors

include(colors)

define_colors()

A TIE 7 E A R CMake 25 P HL 2 4k 7

list(APPEND CMAKE_MODULE_PATH "${CMAKE_CURRENT SOURCE_DIR}/cmake")

include(colors) & fE/~RCMakei#Z ${CMAKE_MODULE_PATH} , FIHKAHK
N colors.cmake E@@%tko

Blrrb, BATEA LR AT

1list(APPEND CMAKE_MODULE_PATH "${CMAKE_CURRENT SOURCE_DIR}/cmake")

include(colors)

A ] — B & iy =



include(cmake/colors.cmake)

FEZEDS!

A S R AR B P SR BRI, IR R TR R B B R BB A AR e A
AR T7 e B T8 SCRREURI 2 DL BRI Y - FERIER AR 2 Ah, A
PR ROZAGE 2 . SEPRI include A ANRZE LB S AR &, HIF K2
HEH include (FJAERMBINAI)ARIZ G NEM AR EKEINET . £ FH,
FA TR A — B 1k 2 B & B ORI LA



7.3 9 5 bR ORI RN ¥ B2 12 A A i

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-7/recipe-03 F1#3|, Hp@E&—ANC/C++pl. %
~EIHE CMake 3.5/ (B = fRAS) R A 21, H B2 AEGNU/Linux. macOS
FWindows I 3473 3t .

RTP AR e, BATTEH 7% A B, SR8 — A B ok 3 R 4015 38 A
P . FATVRE LI MR B EAR SS R R A 12 R ks Sl X e 6
B FENNRACRS,  JFIR (BG5S AR SR — D hnd. IXRE, BATR 7L
Rtk BB JIFRRME. FATE R, DU B A2 15 SRR N A FR A

i

I8 b — AR e, FRATEE( set_compiler_flag.cmake ) X pR
B, R HHRE. 2B E DU, JRATTREAE S T e

include(CheckCCompilerFlag)
include(CheckCXXCompilerFlag)
include(CheckFortranCompilerFlag)
function(set_compiler flag result _1lang)
# build a list of flags from the arguments
set(_list of flags)
# also figure out whether the function
# is required to find a flag
set(_flag is required FALSE)
foreach(_arg IN ITEMS ${ARGN})
string(TOUPPER "${ arg}" _arg uppercase)
if(_arg_uppercase STREQUAL "REQUIRED")
set(_flag is required TRUE)
else()
list (APPEND _list of flags "${ arg}")
endif()

endforeach()


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-7/recipe-03

set(_flag found FALSE)
# loop over all flags, try to find the first which works
foreach(flag IN ITEMS ${ list of flags})
unset(_flag works CACHE)
if(_lang STREQUAL "C")
check_c_compiler flag("${flag}" _flag works)
elseif(_lang STREQUAL "CXX")
check_cxx_compiler flag("${flag}" _flag works)
elseif(_lang STREQUAL "Fortran")
check_Fortran_compiler flag("${flag}" _flag works)
else()
message(FATAL_ERROR "Unknown language in set_compiler_flag
: ${_lang}")
endif()

# if the flag works, use it, and exit

# otherwise try next flag

if(_flag works)
set(${ result} "${flag}" PARENT_SCOPE)
set(_flag found TRUE)
break()

endif()

endforeach()

# raise an error if no flag was found
if(_flag is required AND NOT _flag found)
message(FATAL_ERROR "None of the required flags were supported"

endif()

endfunction()

H AR St
fE 7~ infaf fECMakeLists.txtH {4 H set_compiler flag PR#L:

1. € X fkCMakehix A<« i H A4 FRASCRF IS 5 (A B £ CHIC+H+):



cmake_minimum_required(VERSION 3.5 FATAL_ERROR)
project(recipe-93 LANGUAGES C CXX)

2. BIRfE set_compiler flag.cmake :

include(set_compiler_flag.cmake)

3. MiXChrEFIK:

set_compiler_flag(
working _compile_flag C REQUIRED
"-foo" # this should fail
"-wrong" # this should fail
"-wrong" # this should fail
"-Wall" # this should work with GNU
"-warn all" # this should work with Intel
"-Minform=inform" # this should work with PGI

"-nope" # this should fail
)

message(STATUS "working C compile flag: ${working compile flag}"
)

4. MRCHIFEFIE:

set_compiler_ flag(
working compile flag CXX REQUIRED
"-foo" # this should fail
"-g" # this should work with GNU, Intel, PGI
"/RTCcsu" # this should work with MSVC

)

message(STATUS "working CXX compile flag: ${working compile flag
)



5. BUfE, AT LABCEIUH RIS IRt RS AR SRS, AH . ) B H mT RE
2 PRI i 1 A BRI A R 1 A B AN

$ mkdir -p build
$ cd build

$ cmake ..

-- Performing Test _flag works

-- Performing Test _flag works - Failed
-- Performing Test _flag works

-- Performing Test _flag works - Failed
-- Performing Test _flag works

-- Performing Test _flag works - Failed
-- Performing Test _flag works

-- Performing Test _flag works - Success
-- working C compile flag: -Wall

-- Performing Test _flag works

-- Performing Test _flag works - Failed
-- Performing Test _flag works

-- Performing Test _flag works - Success

-- working CXX compile flag: -g

TAEF

X LA A A

1. B X —AREEZE, FERK

2. Ui

3. W R E

Mo, LA ZMRISR E AR PR MrE . — BB, et eIl

HgmiFbrdi. BE set_compiler flag.cmake FEEREINER, XA N AE =1
[y



include(CheckCCompilerFlag)
include(CheckCXXCompilerFlag)
include(CheckFortranCompilerFlag)

XA PR EICMaketsit, CMakeX4fE ${CMAKE_MODULE_PATH} HHERZIEAT. X
LER L) 3R
fit check_c compiler flag - check_cxx_compiler flag Fll check_fortran_com

piler flag 7. 7RJ5 & X REL:

function(set_compiler_flag _result _lang)

endfunction()

set_compiler_flag HRETFEMN NS, _result (TRAFHIIYRIFES EBUAT T
FrH)Fl _lang (fEE1EF:C. C++HE(Fortran).

FAHE B IR R H R 2

set_compiler_flag(working compile_flag C REQUIRED "-Wall" "-warn all"
)

XERARNAHZSE, HERECKRFEN NS . XERE REQUIRED . -
Wall A1 -warn all B07E ${ARGN} . M ${ARGN} FF&n, FRATHESfd

H] foreach & — MhrEFER. R, MArEFIRP LY REQUIRED , FF{#H
Tk E _flag_is_required :

# build a list of flags from the arguments

set(_list of flags)

# also figure out whether the function

# is required to find a flag

set(_flag is required FALSE)

foreach(_arg IN ITEMS ${ARGN})
string(TOUPPER "${ arg}" _arg uppercase)
if(_arg uppercase STREQUAL "REQUIRED")



set(_flag_is_required TRUE)
else()

1ist(APPEND _list_of flags "${ arg}")
endif()

endforeach()

WAE, FRATEIEIA ${ list of flags} , =R MrE, W _flag works
BN TRUE , FATK _flag_found WE N TRUE , FFHibitF—DR:

set(_flag_found FALSE)
# loop over all flags, try to find the first which works
foreach(flag IN ITEMS ${ list_of flags})

unset(_flag_works CACHE)
if(_lang STREQUAL "C")
check_c_compiler_flag("${flag}" _flag works)
elseif(_lang STREQUAL "CXX")
check_cxx_compiler_flag("${flag}" _flag works)
elseif(_lang STREQUAL "Fortran™)
check_Fortran_compiler_flag("${flag}" _flag_works)
else()
message(FATAL_ERROR "Unknown language in set_compiler_flag: ${
_lang}")
endif()

# if the flag works, use it, and exit

# otherwise try next flag

if(_flag_works)
set(${_result} "${flag}" PARENT_SCOPE)
set(_flag_found TRUE)
break()

endif()

endforeach()

unset(_flag_works CACHE) Ffiff check_* compiler flag MIZEH, AR H
F] _flag works result AFEN, )24,



R R ThrE, FHH _flag works WEN TRUE , ATHUE _result B3
AR &

set(${ _result} "${flag}" PARENT_ SCOPE)

X FEFH PARENT_SCOPE K5E K, I%ﬁmEf%&—Agﬁ FESTENIRLE
BRBUASNERAE 12 B . TR, WA ${_result} THIEMSIH, MACEH]
LA R _result MIMH. NEREZTRM 4, XN TR TERSHEE
JEHEBE, WRBEARIEMIRE, I HZRERE T REQUIRED , HIRATH
i — 2B BT IR AL

# raise an error if no flag was found
if(_flag is_required AND NOT _flag found)

message(FATAL_ERROR "None of the required flags were supported")
endif()

FEZEPS)

ATt AT DA A R S8 AKX AME S5 s FH R 80T DA B AT 58 22 i 34T
FOIE R B BE T MBI A R AR .

FAN, TR B R ks, TR
N check_<lang>_compiler_ flag PRZ%{IXE CMAKE_REQUIRED FLAGS . WIZ5#,
ETH RS RIREE, Sanitizerilh & X FE .



7.4 45 28U R Bz

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-7/recipe-04 F# 3], HAEE—ANC++r-bl. Zn
151 7£. CMake 3.5k (85 5 =i i A ) R 2 2, 3 H El&4E£ GNU/Linux. macOSH!
Windows L3t 47 i i .

HITH s, AT T 5, HEH TR ES8. X np4, BATE
E N — N H 4 SR RO ER BB, 8 &2 7 =
A, AR LIS e Xk:  add_catch_test(short 1.5) o

AR IZHFE I H R 2

add_catch_test(
NAME
short
LABELS
short
cpp_test
COST

#ERS TAF

BAE A AT TR =B, A3 & BO 2 B AR, JFREFCHHEANRS AR, 3L
(RAUEESHNEE

— cmake

| L— testing.cmake
— cMakeLists.txt

— src

| — cMakeLists.txt


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-7/recipe-04

F—— main.cpp

F—— sum_integers.cpp
L sum_integers.hpp

F—— catch.hpp
— CMakeLists.txt
L test.cpp

HARSL it
AT CMake ST —E4E2 2%, 40 R Fos:

1. Makelists.txt JHFESHR RGN 7 —47, BPOARN AT cmake I
PR

1ist(APPEND CMAKE_MODULE_PATH "${CMAKE_CURRENT SOURCE_DIR}/cmake"
)

2. %¥F src/CMakelLists.txt o

3. tests/CMakeLists.txt 7, ¥4 add_catch_test MI%UE XF3)
Pl cmake/testing.cmake , JfH. & XA

add executable(cpp_test test.cpp)

target link libraries(cpp_test sum_integers)
include(testing)

add_catch_test(
NAME
short
LABELS
short
cpp_test
COST



add_catch_test(

NAME

long
LABELS

long

cpp_test
COST

2.5

4. add_catch_test 1E cmake/testing.cmake HE X

function(add _catch_test)
set(options)
set(oneValueArgs NAME COST)
set(multivValueArgs LABELS DEPENDS REFERENCE_FILES)
cmake_parse_arguments(add_catch_test
"${options}"
"${oneValueArgs}"
"${multivValueArgs}"
${ARGN}
)
message(STATUS "defining a test ...")
message(STATUS " NAME: ${add_catch_test NAME}")
message(STATUS " LABELS: ${add_catch_test_ LABELS}")
message(STATUS " COST: ${add_catch_test COST}")
message(STATUS " REFERENCE_FILES: ${add_catch_test REFERENCE_F
ILES}")

add_test(
NAME
${add_catch_test NAME}
COMMAND
$<TARGET_FILE:cpp test>
[${add catch test NAME}] --success --out
${PROJECT_BINARY_DIR}/tests/${add_catch_test_NAME}.log -



-durations yes
WORKING_DIRECTORY
${CMAKE_CURRENT_BINARY_DIR}

set_tests properties(${add_catch_test NAME}
PROPERTIES
LABELS "${add_catch_test LABELS}"

if(add_catch_test_COST)
set_tests properties(${add_catch_test NAME}
PROPERTIES
COST ${add_catch_test COST}

)
endif()

if(add_catch_test DEPENDS)
set_tests properties(${add_catch_test NAME}
PROPERTIES
DEPENDS ${add_catch_test DEPENDS}

)
endif()

if(add_catch_test REFERENCE_FILES)
file(
CoPY
${add_catch_test REFERENCE_FILES}
DESTINATION
${CMAKE_CURRENT_BINARY_DIR}
)
endif()

endfunction()

5. Iy

$ mkdir -p build
$ cd build



$ cmake ..

-- defining a test ...

-- NAME: short
-- LABELS: short;cpp_test
-- COST:

-- REFERENCE_FILES:

-- defining a test ...

-- NAME: long
-- LABELS: long;cpp_test
-- COST:

-- REFERENCE_FILES:

6. fJa, ZmiEIFilli:

$ cmake --build .
$ ctest

TAEF

IR AR A A, BRI IRATT AT DLKE L SURAE cmake/testing.cmake Btk
. CMakefZfit cmake parse_arguments #in%, FAEHRE 4

( add_catch_test )EIi(FATHIGIFH2E none ). HAEZE( NAME AT cosT )H
Z{HZ%0( LABELS . DEPENDS Al REFERENCE_FILES )i H1Zam 42

function(add_catch_test)
set(options)
set(oneValueArgs NAME COST)
set(multiValueArgs LABELS DEPENDS REFERENCE_FILES)
cmake_parse_arguments(add_catch_test
"¢${options}"
"¢${oneValueArgs}"
"¢${multivalueArgs}"
${ARGN}



endfunction()

cmake_parse_arguments fin & fENTIEIIAIZSE, FHAEH T+ e R

e add_catch_test NAME
add_catch_test COST
add_catch_test LABELS
add_catch_test DEPENDS
add_catch_test REFERENCE_FILES

LA W), AR BrP A X s A B IX AT VEEFRATA Bl S A S 4 A
SERA LR R B2, RS R AN

FEZEPS!

IS 7 (AR IRATTEA ) cmake_parse_arguments JE X
N TRUE B, FALSE . add_catch_test BRI, BHEfit test AMEN—AN LS

B, T ERTERER, BATER TEANSH

TIPS: cmake_parse_arguments fi4%1Ecmake 3.50 A HT

] CMakeParseArguments.cmake & X . K, TIULTE CMake/test.cmake THHSH
i include(CMakeParseArguments) %1 7~ fE 5 CMake - i A — it T
1k,



7.5 BT E X RAURI 7

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-7/recipe-05 WH#3 . Z~BI7E CMake 3.5}k (5 E &
A G %), I B B4 EGNU/Linux. macOSHI Windows I 3471 iR .

BATC AR BB S A ROZAEREOR A, FOBEEAT RS 2 K. ARl
Hr, JATR RS IRATE SRR E RIS, R 2 RS MR, KR
o WEM include_guard 72 M3 10MIFUETT LR, XFFC/IC++3Lc:, &
AT AR #pragma —FF. X HATHCAKICMake, FRATH 7 o] 5537 € L
BREONE, JF H R oRWis A CMakefii A, X TR T-3. 10 kcAs, FRATTH A8 H €
AL R AL

#ES TAF

AT, AR =430

F— cmake

| — custom.cmake
| L include_guard.cmake
L— CMakelists.txt

custom.cmake FEHLELE DL ARAY:

include_guard(GLOBAL)

message(STATUS "custom.cmake is included and processed")

FAME G 2% cmake/include_guard.cmake AT i

HAR S

AR = AN CMake LA 135 4 4 fift:


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-7/recipe-05

1. R, RATRRGFAERRR, FIHRAT0E S TR NONE

cmake_minimum_required(VERSION 3.5 FATAL_ERROR)
project(recipe-95 LANGUAGES NONE)

2. EX— include_guard 7%, G AIE—N SRR AR b

# (re)defines include_guard

include(cmake/include guard.cmake)

3. cmake/include_guard.cmake jc##€9€5211<Vﬂ%?(fﬁﬁﬁ#%iiéﬁiﬁt%y

macro(include_guard)
if (CMAKE_VERSION VERSION_LESS "3.10")
# for CMake below 3.10 we define our
# own include guard(GLOBAL)

message(STATUS "calling our custom include_guard")

# if this macro is called the first time

# we start with an empty list

if(NOT DEFINED included_modules)
set(included_modules)

endif()

if ("${CMAKE CURRENT LIST FILE}" IN_LIST included_modules)
message (WARNING "module ${CMAKE_CURRENT_LIST_FILE} process
ed more than once")
endif()

1list (APPEND included_modules ${CMAKE CURRENT_LIST_FILE})
else()

# for CMake 3.10 or higher we augment

# the built-in include_guard

message(STATUS "calling the built-in include_guard")

_include_guard(${ARGV})
endif()



endmacro()

4. T CMakelists.txtr, BATEI 7R EE H € SEBTEIL:

include(cmake/custom.cmake)

include(cmake/custom.cmake)

5. fJa, EMLLTar &t TR E:

$ mkdir -p build
$ cd build

$ cmake ..

(o))

. fiH]CMake 3.10 J 5 i A ) 45 R U T

-- calling the built-in include_guard
-- custom.cmake is included and processed
-- calling the built-in include_guard

N

. i FHCMakef323.10 LA T (1) 25 R T

- calling our custom include_guard

-- custom.cmake is included and processed

-- calling our custom include_guard

CMake Warning at cmake/include_guard.cmake:7 (message):
module

/home/user/example/cmake/custom.cmake

processed more than once

Call Stack (most recent call first):
cmake/custom.cmake:1 (include_guard)

CMakeLists.txt:12 (include)

TAE R



include_guard ZH &2, —/H T CMakefk13.10, n—"HT
CMakers;1-3.10:

macro(include_guard)
if (CMAKE_VERSION VERSION_LESS "3.10")
# ...
else()
# ...
endif()

endmacro()

WHRCMakefi MK T-3.10, #HAFH 13, HHWER include_guard AT
i, FrUAFRATE E LT —4

message(STATUS "calling our custom include_guard")

# if this macro is called the first time

# we start with an empty list

if(NOT DEFINED included_modules)
set(included_modules)

endif()

if ("${CMAKE CURRENT_ LIST FILE}" IN_LIST included_modules)

message (WARNING "module ${CMAKE_CURRENT_LIST_FILE} processed mor
e than once")
endif()

1ist(APPEND included_modules ${CMAKE CURRENT_LIST FILE})

WRS— KM%, W included modules ZZE WA E X, KBATHILEE N
FH)F . SRIGHAT ${CMAKE_CURRENT LIST FILE} J&75+2 included modules %I
HHITTER. WERE, MR BES, mREE, &A1l

¥ ${CMAKE_CURRENT_LIST_FILE} iBMEX/N5FK. CMakefiHiH, FATAT AL
E H 8 R 8 =AM S st o S,



CMake 3.10 S s ARG LA FiANF; EXFMER T, FE— P HNE
1] include_guard , FATHH CRIZEREREIZHOFHAE:

macro(include_guard)
if (CMAKE_VERSION VERSION_LESS "3.10")
# ...
else()
message(STATUS "calling the built-in include_guard")

_include_guard(${ARGV})
endif()

endmacro()

XH, _include_guard(${ARGV}) BRI E N include_guard . AfIH, fiifH

HE XHECHHNER include_guard ")EHT T fE. XFEANIATIEM T

— ML, SREFE H R EN BRI R BN, TR e s H B R E
WHH.

NOTE: X MU BEIRA HH, (HIE RNz B HAEH, Ky CMake A2t B e LY
TR ATE L .



7.6 R F AL A&

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-7/recipe-06 K2, 1Z~FI7E CMake 3.55% (515 /5
FAS) A R, 3 B B & EGNU/Linux. macOSHIWindows I 4T3 Mk .

PRI AR BT T R R — R E Z L], eI R R HAE S,
R ARIEANRE B B R e e, 7 — BTN, s, ZeidE
Wk m]viinl, (HakihEd, mARS BT viR.
#E TAE
FATKs LA CMake it B F46:
cmake_minimum_required(VERSION FATAL_ERROR)
project(recipe- LANGUAGES NONE)
macro(custom_include_guard)
if(NOT DEFINED included_modules)
set(included_modules)

endif()

if ("${CMAKE_CURRENT_ LIST FILE}" IN_LIST included_modules)
message (WARNING "module ${CMAKE_CURRENT_LIST_FILE} processed m
ore than once")
endif()

1list (APPEND included_modules ${CMAKE_ CURRENT_LIST_FILE})

endmacro()
include(cmake/custom.cmake)

message(STATUS "list of all included modules: ${included_modules}")


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-7/recipe-06

KBRS E ST — AN EE SR E TR ILE], AFE— A E € RS AT — R
B R AR F]), FRFTENRT A B S B3R . XFT-CMake 3.1080 5 S AH
WE M include_guard . 1H: &, ASHETa b

k% custom_include_guard A ${included modules} , T &ffH—/~KF"Z%
KFHENAL . FA IR, W DLR 2 E S 00y FATAL_ERROR , fiifCAd {5 1E 1
B, Fafi s N xRt T sk, UimsNEaS.

HAK S it
BEFE B, FRVERI T
W, XA TR A — A

function(deprecate variable variable _access)
if(_access STREQUAL "READ ACCESS")
message(DEPRECATION "variable ${ variable} is deprecated")
endif()

endfunction()

2. )5, R CMaked AN T-3.9, FATHE B L custom_include_guard Ff
¥ variable_watch %] included_modules H:

if (CMAKE_VERSION VERSION GREATER "3.9")
# deprecate custom_include_guard
macro(custom_include_guard)
message(DEPRECATION "custom_include guard is deprecated - us
e built-in include guard instead")
_custom_include_guard(${ARGV})

endmacro()
# deprecate variable included_modules

variable watch(included _modules deprecate_variable)
endif()

3. CMake3.10 L N RASHI I H 27242 DU 45 8



$ mkdir -p build
$ cd build

$ cmake ..

-- custom.cmake is included and processed
-- list of all included modules: /home/user/example/cmake/custom
.cmake

4. CMake 3.10 /% LA b4 7= A T HA ) IR 548 5 -

CMake Deprecation Warning at CMakelLists.txt: (message):
custom_include_guard is deprecated - use built-in include_guard
instead

Call Stack (most recent call first):

cmake/custom.cmake:1 (custom_include_guard)

CMakelLists.txt: (include)

-- custom.cmake is included and processed

CMake Deprecation Warning at CMakelLists.txt: (message):
variable included_modules is deprecated

Call Stack (most recent call first):

CMakelLists.txt: (deprecate_variable)

CMakelLists.txt: (message)

-- list of all included modules: /home/user/example/cmake/custom
.cmake

TAEFH

3 RR B AR S T EE R e, WIETIH B fras, FF{8F DEPRECATION #]E[
HE:

macro(somemacro)
message(DEPRECATION "somemacro is deprecated")
_somemacro(${ARGV})

endmacro()



A LI 5 SCRAN AR B R S AR B 1 5 H:

function(deprecate variable variable _access)
if(_access STREQUAL "READ ACCESS")
message (DEPRECATION "variable ${ variable} is deprecated")
endif()

endfunction()

IRIG XA BRE S I R R T A R b

variable watch(somevariable deprecate_ variable)

WRAEARBH ¢${included_modules} ZiHL ( READ_ACCESS ), HF
/., deprecate_variable PREUK K H A DEPRECATION FHVH R



7.7 add_subdirectory ¥R & i [F

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-7/recipe-07 F#F], HAFH —ANC++nfil. iZnpl
1t CMake 3.5/R (B3 =i il A) 2 H R, FF H 24 /EGNU/Linux. macOSHI
Windows L3t 47 i i .

ARFER T R, BATRAT IR M I H RSk, I IR A2 & e AR

H 2 B A B A tE A R AL T I 4Ed . XA 7rpldr, ATRIE —ATH 2>
FI RO LA VE B PR CMakeLists xS, X EECAFRE ] add_subdirectory i
RREATALHE

#E 2 TAE
TR SRR A e it AR, BB Hhello
world" i I 43 7& 1917

 https://en.wikipedia.org/wiki/Cellular_automaton#Elementary cellular_auto
mata
e http://mathworld.wolfram.com/ElementaryCellularAutomaton.html

PATHACID W B8 T AT 256 M A 5 3L, Flan: F90 (WolframAt
fih):


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-7/recipe-07
https://en.wikipedia.org/wiki/Cellular_automaton#Elementary_cellular_automata
http://mathworld.wolfram.com/ElementaryCellularAutomaton.html

$ ./bin/automata 40 15 90

length: 40
number of steps: 15
rule: 90

 * * * %k * * % % % * * * *x * *

HA = BRI H B 2R T

F— CMakeLists.txt

F—— external

| — CMakeLists.txt
| — conversion.cpp

| F—— conversion.hpp

| L — README.md

— src

— CMakeLists.txt

— evolution

| — CMakeLists.txt
| — evolution.cpp
| L evolution.hpp
— initial

| — CMakeLists.txt
| — initial.cpp
| L— initial.hpp
— io

| — CMakeLists.txt
|

|
|
|
|
|
|
|
|
|
|
|
| — io.cpp



| | Y= io.hpp
| — main.cpp
| L— parser
| — CMakeLists.txt
| F—— parser.cpp
| L parser.hpp
L— tests
F—— catch.hpp
F— CMakeLists.txt
L test.cpp

FATTRACHS 73 RV 2 PR LS R AT H W DU JRACRS A 2 e, AR
JrRe R B T HAAT S

FEIJEELE src/main.cpp H:

#include "conversion.hpp"
#include "evolution.hpp"
#include "initial.hpp"
#include "io.hpp"

#include "parser.hpp"
#include <iostream>

int main(int char {
// parse arguments
int length, num steps, rule _decimal;
::tie(length, num_steps, rule decimal) = parse_arguments(argc,
argv);

// print information about parameters

<< "length: " << length <« - ;
<< "number of steps: " << num_steps << - ;
<< "rule: " << rule decimal << - ;

// obtain binary representation for the rule

rule binary = binary representation(rule decimal);



// create initial distribution

<int> row = initial_distribution(length);

// print initial configuration

print_row(row);

// the system evolves, print each step
for (int step = 0; step < num_steps; step++) {
row = evolve(row, rule_binary);

print_row(row);

external/conversion.cpp SCHEL S B At i 4oy — 3k AR .
BAE X B IX BARIY R src AMERI“ 8" ZEHR ALY

#include "conversion.hpp"

#include <bitset>

#include <string>

std::string binary_representation(const int decimal) {
return std::bitset<8>(decimal).to_string();

src/evolution/evolution.cpp XA N—NBFFRAEHE R St

#include "evolution.hpp"

#include <string>

#include <vector>

<int> evolve(const 38 <int> row, const
rule_binary) {

<int> result;

for (auto i
auto left

5 1 < row.size(); ++1i) {

(i == ? row.size() : i) - 1;



auto center = i;

auto right = (i + 1) % row.size();

auto ancestors = 4 * row[left] + 2 * row[center] + 1 * row[right
1;
ancestors = - ancestors;
auto new_state = ::stoi(rule_binary.substr(ancestors, 1));
result.push_back(new_state);
}
return result;
}

src/initial/initial.cpp X, XFHBE T HIMEL:

std::vector<int> initial_distribution(const int length) {

// we start with a vector which is zeroed out
std::vector<int> result(length, ©);

// more or less in the middle we place a living cell
result[length / 2] = 1;

return result;

src/io/io.cpp SCAFAL S —A> B0k AT ENAT:

#include "io.hpp"

#include <algorithm>

#include <iostream>

#include <vector>

void const int {

::for_each(row.begin(), row.end(), [](int const &value) {



<< (value == 2R I

1

<< e ;

src/parser/parser.cpp SCAfENTI AT HIN
#include "parser.hpp"

#include <cassert>

#include <string>

#include <tuple>

::tuple<int, int, int> parse_arguments(int argc, char *argv[]) {

assert(argc == 4 && "program called with wrong number of arguments"”
)s

auto length = ::stoi(argv[i]);

auto num_steps = ::stoi(argv[2]);

auto rule_decimal = ::stoi(argv[3]);

return ::make_tuple(length, num_steps, rule decimal);
¥

WJh, tests/test.cpp L& PHAME H Catch2 2 1 5. el

#include "evolution.hpp"

// this tells catch to provide a main()
// only do this in one cpp file
#tdefine CATCH_CONFIG_MAIN

#include "catch.hpp"

#include <string>

#include <vector>



TEST _CASE("Apply rule 90", "[rule-90]") {
<int> row = {0, 1, 0, 1, 0, 1, 0, 1, O};
rule = "01011010";
<int> expected_result = {1, 0, 0, 0, 0, 0, 0, 0, 1};

REQUIRE(evolve(row, rule) == expected result);

TEST _CASE("Apply rule 222", "[rule-222]") {
<int> row = {0, ©, 0, 0, 1, 0, 0, 0, 0};
rule = "11011110";
<int> expected result = {0, 0, 0, 1, 1, 1, 0, 0, 0};

REQUIRE(evolve(row, rule) == expected result);

AR BRSO & REE . AN R UL, XTI MU, THEE T
RETHFx. HER, ZREATHKEARG], @SR 2
fr, BRI R, XSO B R H R

Sy e
H AR S it
RN RVEA AR — T CMake T & I D g
1. CMakeLists.txt TREBARH BT 217, AU E 55 oR BOR1 %
cmake_minimum_required (VERSION FATAL_ERROR)

project(recipe- LANGUAGES CXX)

set (CMAKE_CXX_STANDARD 11)
set (CMAKE_CXX_EXTENSIONS OFF)
set (CMAKE_CXX_STANDARD_REQUIRED ON)

include(GNUInstallDirs)

set (CMAKE_ARCHIVE_OUTPUT DIRECTORY
${CMAKE_BINARY_DIR}/${CMAKE_INSTALL_LIBDIR})
set (CMAKE_LIBRARY_OUTPUT DIRECTORY
${CMAKE_BINARY_DIR}/${CMAKE_INSTALL_LIBDIR})



set (CMAKE_RUNTIME_OUTPUT DIRECTORY
${CMAKE_BINARY_DIR}/${CMAKE_INSTALL_BINDIR})

# defines targets and sources

add_subdirectory(src)

# contains an "external" library we will link to

add_subdirectory(external)

# enable testing and define tests
enable_testing()
add_subdirectory(tests)

2. HARAIJRAE src/CMakelists.txt i€ X (¥# B brERAM):

add executable(automata main.cpp)

add_subdirectory(evolution)
add_subdirectory(initial)
add_subdirectory(io)

add_subdirectory(parser)

target _link libraries(automata
PRIVATE
conversion
evolution
initial
io

parser

3. HHLFELE external/CMakelists.txt T15E X:

add library(conversion "")

target_sources(conversion
PRIVATE



${CMAKE_CURRENT_LIST _DIR}/conversion.cpp
PUBLIC
${CMAKE_CURRENT_LIST DIR}/conversion.hpp

target_include _directories(conversion
PUBLIC
${CMAKE_CURRENT_LIST_DIR}

4. src/CMakeLists.txt XN T HEZ T HFX, XEEFHZXENAE

4 CMakelLists.txt f4. src/evolution/CMakelists.txt W& TFHE:

add_library(evolution "")

target_sources(evolution
PRIVATE
evolution.cpp
PUBLIC
${CMAKE_CURRENT_LIST_DIR}/evolution.hpp

target_include_directories(evolution
PUBLIC
${CMAKE_CURRENT_LIST DIR}

5. EILIAE tests/CMakelists.txt Ty :

add executable(cpp_test test.cpp)

target link libraries(cpp_test evolution)

add_test(
NAME
test _evolution
COMMAND



$<TARGET_FILE:cpp_test>

6. HcE AT H 2 BT

cmake --build .

$ mkdir -p build
$ cd build

$ cmake ..

$

Scanning dependencies of target conversion

[ 7%] Building CXX object external/CMakeFiles/conversion.dir/con
version.cpp.o

[ 14%] Linking CXX static library ../lib64/libconversion.a

[ 14%] Built target conversion

Scanning dependencies of target evolution

[ 21%] Building CXX object src/evolution/CMakeFiles/evolution.di
r/evolution.cpp.o

[ 28%] Linking CXX static library ../../1lib64/libevolution.a

[ 28%] Built target evolution

Scanning dependencies of target initial

[ 35%] Building CXX object src/initial/CMakeFiles/initial.dir/in
itial.cpp.o

[ 42%] Linking CXX static library ../../1lib64/libinitial.a

[ 42%] Built target initial

Scanning dependencies of target io

[ 50%] Building CXX object src/io/CMakeFiles/io.dir/io.cpp.o

[ 57%] Linking CXX static library ../../1lib64/libio.a

[ 57%] Built target io

Scanning dependencies of target parser

[ 64%] Building CXX object src/parser/CMakeFiles/parser.dir/pars
er.cpp.o

[ 71%] Linking CXX static library ../../1lib64/libparser.a

[ 71%] Built target parser

Scanning dependencies of target automata

[ 78%] Building CXX object src/CMakeFiles/automata.dir/main.cpp.
o

[ 85%] Linking CXX executable ../bin/automata



[ 85%] Built target automata
Scanning dependencies of target cpp_test
[ 92%] Building CXX object tests/CMakeFiles/cpp_test.dir/test.cp

p.o
[100%] Linking CXX executable ../bin/cpp_test

[100%] Built target cpp_test

7. HJa, 1B47 R IuiEA:
$ ctest

Running tests...

Start 1: test_evolution

1/1 Test #1: test evolution ................... Passed 0.00 sec
100% tests passed, @ tests failed out of 1

TAEFH

FAT AT LR B ARSI R — NSO rh e AN, BRIR AR AR o B R g 1. KSR
SCAFEYHEIRCE /N 5 TR R Ie A BN m LUK AT IR ARS A0 G 1l —
AR AT AT SO Skbs b, TE B S WOR IEACRS 2 128 0 CE /M) 5 SCRBFIY
o IXFEEE RN T AR R AR, 20y 1 RS e . X R W
FEX BT R, thVE 2 PEA i — N TUH R — Al WA DL o

AT wCMakeZh e, AT PAM 8 SUREA 1) #.A~CMakeLists. txt SCA- I 45,
HIEm 34T, #U0 src/evolution/CMakelists.txt

add_library(evolution "")

target_sources(evolution
PRIVATE
evolution.cpp
PUBLIC
${CMAKE_CURRENT_LIST_DIR}/evolution.hpp



target_include_directories(evolution
PUBLIC
${CMAKE_CURRENT LIST_DIR}

IXLE BN CMakeLists.txt SCPFE T FE. AfIdr, FRATE el

H add_library & XFE4, A& CEREMEE B, PLACEATH BAAT L
P SEELSCAE( evolution.cpp @ PRIVATE ), MM#%1HLSCHF evolution.hpp 7€ X
9 PUBLIC , PIANFRATAE main.cpp A test.cpp HViMI'E . & NRAIREdER
RAD EARIEFAL S, X T ZERES, R ZEAR T % H s SR AT s Hem) il
Ui, LA AR R R T A 356

m_EFE— )2, JEFE src/CMakelists.txt H1Ef3:

add_executable(automata main.cpp)

add_subdirectory(evolution)
add_subdirectory(initial)
add_subdirectory(io)

add_subdirectory(parser)

target_link_libraries(automata
PRIVATE
conversion
evolution
initial
io

parser

AFETE cMakeLists.txt HHEGIH. IXEREM A cMakeLists.txt X, 4
EIATIH o ZAINER T2 IE R UGE R R, JF B ny By e 21 58 K7
HIITH , 1A 75 2 H i8] B 4 R AR & A SR S 4
%oaijﬂmdwyﬁ%%%—ﬁﬁ%%E@%TW%ﬁa’ﬁﬁ?ﬁ%$
7€ SCH)AR B AE AL TP AN BE VT )



FEAEDS!

fiH add_subdirectory UdFHMETIH [F)—NMBRH2, CMakeA fuvr

¥ target_link_libraries 5 XAEY4HT HRVEHE 2 A HAs—EMH. X T4&
BRI, EARMB . £ ARG, AT ER 7 — 7%, ATAME
H add_subdirectory , TMs&f#H module include RZHZEAN[H]

1) CMakeLists.txt 3L, B RVFRANTEERE R4 HT H R 4hE B H bR

CMaker] LA 1d FH Graphviz FFE a] MAL 844 (http://www.graphviz.org )4 a0 H )
MG 2

$ cd build
$ cmake --graphviz=example.dot ..

$ dot -T png example.dot -o example.png

A B R s AN F) H T I B AR Z TR RS AR

A, BAT— EAEMRBERIY SRS, DUORFREACHS B AR AR 2 T
(1o RRIEFERTT 3, SCVEIRATTAE A AR [R] 0 P4 RS FC B AN 7] (0 R 5 (WY F) B4
¥, DebugmiRelease), A7 Z Rl PRACHS, A EAEIATIR 2 H AR
Ao AR BURACRS R B AT RAORIP SR TR H S 52 A B R T RS2

if(${PROJECT_SOURCE_DIR} STREQUAL ${PROJECT_BINARY_DIR})
message(FATAL _ERROR "In-source builds not allowed. Please make a

new directory (called a build directory) and run CMake from there."

)
endif()

INH B R E M SRR A H. mEF, 4 message FIEN#H A
Fl| src/CMakelists.txt H:


http://www.graphviz.org

message("current binary dir is ${CMAKE_CURRENT_BINARY_DIR}")

£ build NAJEITHR, FATKEZS] build/src HIFTENHH .

ECMakelt)3. 12/ A/, 0BIECT JFERHLIRMINH 17 —Fal 47 5. SFERAT
PR I — IS R TEFE I CMakeLists.tx tH. VB SCARB#E 413 % H b5 SO
BEAFRY BB S EE, WABERR S EEY . Hlin.

add library(io OBJECT "")

target_sources(io
PRIVATE
io.cpp
PUBLIC
${CMAKE_CURRENT_LIST DIR}/io.hpp

target_include_directories(io
PUBLIC
${CMAKE_CURRENT_LIST_DIR}

¥ CMakeLists.txt PRIFAAL: automata AT HFRIFIXLL H bR SCAFREHE B i 2%
FIRTPAT SO A SRR, Bl EXE EIWE R H . gmifhs S
BRI, BHIERAk K. A ICCMake 3.1271 5 N [R5 G 2B 14 14 B8 22 41
I, ESEE RS hitps://cmake.org/cmake/help/v3.12/manual/cmake-
buildsystem.7.html#object-libraries


https://cmake.org/cmake/help/v3.12/manual/cmake-buildsystem.7.html#object-libraries

7.8 fii Ftarget_sourcesiiit fn 4> 545 &

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-7/recipe-08 F 33|, HAH —DC++R bl ZnHl
1t CMake 3.5/R (B3 =i il A) 2 H R, FF H 24 /EGNU/Linux. macOSHI
Windows L3t 47 i i .

KRB, FATPRAHRHET— DBl 8 75— Rk, R AME

Fi add_subdirectory HITEHLT, {HH module include ZZRANF[Y)
CMakeLists.txt 30 F . X2 ® Bk B
https://crascit.com/2016/01/31/enhance-sours-file-handling-with-target_sources/
, HAVRATER target_link_libraries HEFEERIMFT H R A& LI H bR,

% TAE
P Ad A 5 50— AN BIAH B RS o M — 1 B 2O HH IRAE cMakeLists.txt U
o, FRATDEAE TR T RS 20 H i i IX e B X
AR S
1. ¥ CMakeLists.txt @ELLFASR:

cmake_minimum_required(VERSION FATAL_ERROR)
project(recipe-08 LANGUAGES CXX)

set (CMAKE_CXX_STANDARD 11)
set (CMAKE_CXX_EXTENSIONS OFF)
set (CMAKE_CXX_STANDARD_REQUIRED ON)

include(GNUInstallDirs)

set (CMAKE_ARCHIVE_OUTPUT_DIRECTORY
${CMAKE_BINARY_DIR}/${CMAKE_INSTALL_LIBDIR})
set (CMAKE_LIBRARY_OUTPUT_DIRECTORY


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-7/recipe-08
https://crascit.com/2016/01/31/enhance-sours-file-handling-with-target_sources/

${CMAKE_BINARY_DIR}/${CMAKE_INSTALL_LIBDIR})
set (CMAKE_RUNTIME_OUTPUT DIRECTORY
${CMAKE_BINARY_DIR}/${CMAKE_INSTALL_BINDIR})

# defines targets and sources
include(src/CMakelLists.txt)
include(external/CMakelLists.txt)

enable_testing()
add_subdirectory(tests)

58— RWilAHEL,  external/CMakeLists.txt A AL

src/CMakelists.txt M€ X T PN (automatonfllevolution):

add_library(automaton "")

add_library(evolution "")

include(${CMAKE_CURRENT_LIST_DIR}/evolution/CMakeLists.txt)
include(${CMAKE_CURRENT_LIST DIR}/initial/CMakelLists.txt)
include(${CMAKE_CURRENT_LIST DIR}/io/CMakeLists.txt)
include(${CMAKE_CURRENT_LIST DIR}/parser/CMakelLists.txt)

add_executable(automata "")

target_sources(automata
PRIVATE
${CMAKE_CURRENT_LIST_DIR}/main.cpp

target_link_libraries(automata
PRIVATE
automaton

conversion

src/evolution/CMakelists.txt XHESLLTNHNE:



target_sources(automaton
PRIVATE
${CMAKE_CURRENT_LIST_DIR}/evolution.cpp
PUBLIC
${CMAKE_CURRENT_LIST_DIR}/evolution.hpp

target_include_directories(automaton
PUBLIC
${CMAKE_CURRENT_LIST DIR}

target_sources(evolution
PRIVATE
${CMAKE_CURRENT_LIST_DIR}/evolution.cpp
PUBLIC
${CMAKE_CURRENT_LIST_DIR}/evolution.hpp

target_include_directories(evolution
PUBLIC
${CMAKE_CURRENT_LIST DIR}

5. H.4> cMakeLists.txt fF1 src/initial/CMakelists.txt #HIA]:

target_sources(automaton
PRIVATE
${CMAKE_CURRENT_LIST DIR}/initial.cpp
PUBLIC
${CMAKE_CURRENT_LIST DIR}/initial.hpp

target_include directories(automaton
PUBLIC
${CMAKE_CURRENT_LIST DIR}



6. FCE. AT 25 R -5 i 7 iR AR [

$ mkdir -p build

$ cd build

$ cmake ..

$ cmake --build build
$

ctest

Running tests...

Start 1: test_evolution

1/1 Test #1: test evolution ................... Passed 0.00 sec
100% tests passed, 0 tests failed out of 1

TAERH

52 AR BIAE, BATE LT =

o conversion(7EexternaliE X)

e automaton(tl & BrEE 2 S FTEUR)
e evolution(ft src/evolution Wi X, JFFiliL cpp_test Fifk)

A, HiEER include() HIH cMakeLists.txt CAF, BATERTEE A, 1)
SNBEPRFEFTE H AR AT H:

include(src/CMakeLists.txt)
include(external/CMakelLists.txt)

AT I — DS, 10 M3 HF( src/CMakeLists.txt )BT, AT
LS AH A2 7 [ 1) B A

include(${CMAKE_CURRENT_LIST DIR}/evolution/CMakelists.txt)
include(${CMAKE_CURRENT_LIST DIR}/initial/CMakeLists.txt)
include(${CMAKE_CURRENT_ LIST DIR}/io/CMakeLists.txt)
include(${CMAKE_CURRENT_LIST DIR}/parser/CMakeLists.txt)



XARE, FRATTE AT DAE I 3@ T include() IBEA)VT 1] SCAA AR ()47 B H
Fro (B2, BATNAZIEBAEXN 45 N AR TR E B S BRIy, L2 e
1I7s

EEAEYS!

A 17T LU A8 H CMake fllGraphviz (http://www.graphviz.org/)/A4= 5 A>3 H 1)
(ISITEFISN

$ cd build
$ cmake --graphviz=example.dot ..

$ dot -T png example.dot -o example.png
T AETRCE, A1 I oS R A

automata cpp_test

| [emises
F TR S R T



http://www.graphviz.org/)生成这个项目的依赖关系图

7.9 ‘A4 Fortranii B

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-7/recipe-09 H 33|, HpH—Fortran~fl. 1%
151 7£. CMake 3.5k (85 5 =i i A ) R 2 2, 3 H El&4E£ GNU/Linux. macOSH!
Windows L3t 47 i i .

FA RIS AT Ry iE FZH ZFortranTii H , JRAA

1. BE, VIREIRZ Fortrantii H , Rl i AE R 80 b (5 <@ I Fortran 1 1:
I H IR, 152 Whitp://ffortranwiki.org/fortran/show/Libraries )

2. X AMfEFICMake I H , Fortran 90( A& B8 ik A ) AT e SEAERA 2, RN
Fortrant s fil AT i PRy« #et)idid, % TF Lo ’5 fMakefile,
s 22 Ny Fortrantid B34 5 WA AR /7

EWMBATEA G R AR, BACCMake fo AT AR H % 22 AR AL 1K) 7 200 B
FMHEIE . fEN—A017, AT ATAS S T AT B 3hHL, BLE
# H A4 2 Fortran.

#ES TAF

AR AR ST R BIEAEE AL FRATH FortranffAAS & e 1 C++, BRI
A3 T

— CMakeLists.txt

— external

| — CMakeLists.txt
— conversion.f90
L — README.md

C

S

— CMakeLists.txt

— evolution

| — ancestors.f90
| — CMakeLists.txt

|
|
— s
|
|
|
|


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-7/recipe-09
http://fortranwiki.org/fortran/show/Libraries

F—— empty.f90
L— evolution.f90
initial
— CMakeLists.txt
L— initial.f9e
io
— CMakeLists.txt
L— i0.f90
main.f90
parser
— CMakeLists.txt
L— parser.f90

I R

L— tests
F— CMakeLists.txt
L— test.f90

FFEFFAE src/main.foo H:

program example

use

use

use

use

use

parser, only: get_arg as_int
conversion, only: binary representation
initial, only: initial distribution

io, only: print_row

evolution, only: evolve

implicit none

integer :: num_steps

integer :: length

integer :: rule decimal
integer :: rule_binary(8)
integer, allocatable :: row(:)
integer :: step

I parse arguments

num_steps = get _arg as_int(1)

length = get _arg as_int(2)



rule_decimal = get_arg as_int(3)

! print information about parameters

print *, "number of steps: ", num_steps

print *, "length: ", length

print *, "prule: ", rule_decimal
! obtain binary representation for the rule

rule_binary = binary_representation(rule_decimal)

I create initial distribution
allocate(row(length))

call initial_distribution(row)

! print initial configuration

call print_row(row)

! the system evolves, print each step
do step = 1, num_steps

call evolve(row, rule_binary)

call print_row(row)

end do

deallocate(row)

end program

ST R RE—RE, FATE 4L K conversion R Bt
A external/conversion.f99 I:

module conversion
implicit none
public binary_representation

private

contains



pure function binary_representation(n_decimal)

integer, intent(in) :: n_decimal
integer :: binary_representation(2)
integer :: pos

integer :: n

binary_representation =

pos =

n = n_decimal

do while (n > ©0)
binary_representation(pos) = (n, 2)
n = (n - binary_representation(pos))/
pos = pos -

end do

end function

end module

evolution/E 43 K =/, KEE src/evolution/evolution.f90 H:

module evolution

implicit none
public evolve

private

contains

subroutine not_visible()
I no-op call to demonstrate private/public visibility
call empty subroutine no_interface()

end subroutine

pure subroutine evolve(row, rule_binary)

use ancestors, only: compute_ancestors

integer, intent(inout) :: row(:)

integer, intent(in) :: rule_binary(8)



integer :: i

integer :: left, center, right
integer :: ancestry
integer, allocatable :: new_row(:)
(new_row( (row)))
do i =1, (row)
left = 1 -
center = i
right = 1 +
if (left < 1) left = left + (row)
if (right > (row)) right = right - (row)

ancestry = compute_ancestors(row, left, center, right)
new_row(i) = rule_binary(ancestry)

end do

FrOW = New_row

(new_row)

end subroutine

end module

ﬂi?ﬁifﬁif%ff src/evolution/ancestors.f90 :

module ancestors

implicit none
public compute ancestors

private

contains
pure integer function compute_ancestors(row, left, center, right)
result(i)

integer, intent(in) :: row(:)



integer, intent(in) :: left, center, right

i

*row(left) + 2*row(center) + 1*row(right)
i=8-1
end function

end module

W — N ERAE src/evolution/empty.f90 Hi:

module empty
implicit none
public empty_ subroutine
private

contains

subroutine empty_subroutine()

end subroutine
end module
subroutine
empty subroutine no_interface()
use empty, only: empty subroutine

call empty_ subroutine()

end subroutine

BN ARASAL T src/initial/initial.fo0 :
module initial
implicit none
public initial distribution

private

contains



pure subroutine initial_distribution(row)

integer, intent(out) :: row(:)
row = @
row(size(row)/2) = 1

end subroutine

end module

src/io/io.f90 fL&—FTEN G H

module io

implicit none
public print_row

private

contains

subroutine print_row(row)
integer, intent(in) :: row(:)
character(size(row)) :: line

integer :: i

do i =1, size(row)

if (row(i) == 1) then
line(i:i) = "*'
else
line(i:i) = " '
end if
end do

print *, line

end subroutine

end module



src/parser/parser.f90 TN 21754

module parser

implicit none

public get_arg_as_int

private

contains

integer function get_arg_as_int(n) result(i)

integer, intent(in) :: n

character(len=32) :: arg

call get_command_argument(n, arg)

read(arg , *) i

end function

end module

w5, i tests/test.fo9o X b T A S IHAT MK

program test

use evolution, only: evolve

implicit none

integer ::
integer ::
integer ::

integer ::

row(9)
expected _result(9)
rule _binary(3)

1

I test rule 90

row = (/0, 1, 0, 1, 0, 1, 0, 1, 0/)

rule binary = (/0, 1, 0, 1, 1, @, 1, 9/)

call evolve(row, rule binary)

expected_result = (/1, @, @, 9, 9, 0, 0, @, 1/)



doi=1, 9
if (row(i) /= expected result(i)) then
print *, 'ERROR: test for rule 90 failed'
call exit(1)
end if

end do

I test rule 222
row = (/0, 0, 0, ©, 1, 0, 0, 0, 0/)
rule binary = (/1, 1, 0, 1, 1, 1, 1, 9/)
call evolve(row, rule binary)
expected_result = (/0, @0, 0, 1, 1, 1, 0, @, 9/)
doi=1, 9
if (row(i) /= expected result(i)) then
print *, 'ERROR: test for rule 222 failed'
call exit(1)
end if
end do

end program

HAR S

1. F cMakeLists.txt BULTFEHE7I, HATR EEHCXXH kK Fortran, 2
C+H+11H R

cmake minimum_required(VERSION 3.5 FATAL_ERROR)
project(recipe-99 LANGUAGES Fortran)

include(GNUInstallDirs)

set (CMAKE_ARCHIVE_OUTPUT DIRECTORY
${CMAKE_BINARY DIR}/${CMAKE_INSTALL_LIBDIR})
set (CMAKE_LIBRARY_OUTPUT DIRECTORY
${CMAKE_BINARY DIR}/${CMAKE_INSTALL_LIBDIR})
set (CMAKE_RUNTIME_OUTPUT DIRECTORY
${CMAKE_BINARY DIR}/${CMAKE_INSTALL_BINDIR})



# defines targets and sources

add_subdirectory(src)

# contains an "external" library we will 1link to

add_subdirectory(external)

# enable testing and define tests
enable_testing()
add_subdirectory(tests)

2. HISAJRTE src/CMakeLists.txt H13E X (conversion H bxF&4h):

add executable(automata main.f90)

add_subdirectory(evolution)
add_subdirectory(initial)
add_subdirectory(io)

add_subdirectory(parser)

target _link libraries(automata
PRIVATE
conversion
evolution
initial
io

parser

3. conversionE{E external/CMakelists.txt H5E X:

add _library(conversion "")

target_sources(conversion
PUBLIC
${CMAKE_CURRENT_LIST _DIR}/conversion.f90



4. src/CMakeLists.txt XM T EZHFH=, XEFHF XA
2 cMakelists.txt CAF. EAIESS K EAC AL, 151
Ul: src/initial/CMakelists.txt E5 LN HNE:

add_library(initial "")

target _sources(initial
PUBLIC
${CMAKE_CURRENT LIST DIR}/initial.f90

5. B4 E src/evolution/CMakelists.txt T fJevolution/E, FRATEH
TN = RSO

add library(evolution "")

target_sources(evolution
PRIVATE
empty.f90
PUBLIC
${CMAKE_CURRENT_LIST DIR}/ancestors.f90
${CMAKE_CURRENT_LIST_DIR}/evolution.f90

6. BICIRAE tests/CMakelists.txt HiF/:

add_executable(fortran_test test.f99)

target_link_libraries(fortran_test evolution)

add_test(
NAME
test_evolution
COMMAND
$<TARGET_FILE:fortran_test>



7. BCEAEIUH, ALl

$ mkdir -p build
$ cd build
$ cmake ..
$ cmake --build .

Scanning dependencies of target conversion

[ 4%] Building Fortran object external/CMakeFiles/conversion.dir
/conversion.f90.0

[ 8%] Linking Fortran static library ../lib64/libconversion.a

[ 8%] Built target conversion

Scanning dependencies of target evolution

[ 12%] Building Fortran object src/evolution/CMakeFiles/evolutio
n.dir/ancestors.f90.0

[ 16%] Building Fortran object src/evolution/CMakeFiles/evolutio
n.dir/empty.f90.0

[ 20%] Building Fortran object src/evolution/CMakeFiles/evolutio
n.dir/evolution.f90.0

[ 25%] Linking Fortran static library ../../lib64/libevolution.a
[ 25%] Built target evolution

Scanning dependencies of target initial

[ 29%] Building Fortran object src/initial/CMakeFiles/initial.di
r/initial.f90.0

[ 33%] Linking Fortran static library ../../lib64/libinitial.a

[ 33%] Built target initial

Scanning dependencies of target io

[ 37%] Building Fortran object src/io/CMakeFiles/io.dir/io.f90.0
[ 41%] Linking Fortran static library ../../l1ib64/libio.a

[ 41%] Built target io

Scanning dependencies of target parser

[ 45%] Building Fortran object src/parser/CMakeFiles/parser.dir/
parser.f90.0

[ 50%] Linking Fortran static library ../../lib64/libparser.a

[ 50%] Built target parser

Scanning dependencies of target example

[ 54%] Building Fortran object src/CMakeFiles/example.dir/__ /ext
ernal/conversion.f90.0

[ 58%] Building Fortran object src/CMakeFiles/example.dir/evolut



ion/ancestors.f90.0

[ 62%] Building Fortran object src/CMakeFiles/example.dir/evolut
ion/evolution.f90.0

[ 66%] Building Fortran object src/CMakeFiles/example.dir/initia
1/initial.f90@.0

[ 76%] Building Fortran object src/CMakeFiles/example.dir/io/io.
f90.0

[ 75%] Building Fortran object src/CMakeFiles/example.dir/parser
/parser.f90.0

[ 79%] Building Fortran object src/CMakeFiles/example.dir/main.f
90.0

[ 83%] Linking Fortran executable ../bin/example

[ 83%] Built target example

Scanning dependencies of target fortran_test

[ 87%] Building Fortran object tests/CMakeFiles/fortran_test.dir
/__/src/evolution/ancestors.f90.0

[ 91%] Building Fortran object tests/CMakeFiles/fortran_test.dir
/__/src/evolution/evolution.f90.0

[ 95%] Building Fortran object tests/CMakeFiles/fortran_test.dir
/test.f90.0

[100%] Linking Fortran executable

8. fJa, BATHICIMIA:
$ ctest
Running tests...
Start 1: test_evolution

1/1 Test #1: test evolution ................... Passed 0.00 sec

100% tests passed, @ tests failed out of 1

TAE



7 HH add_subdirectory RV, /H/*)\TG{J:WL ©CMakeZ:iH), ME
NN ERIEAS cMakelists.txt XXHITUR,
Ul src/evolution/CMakeLists.txt :

add library(evolution "")
target_sources(evolution
PRIVATE
empty.f90
PUBLIC
${CMAKE_CURRENT_LIST DIR}/ancestors.f90
${CMAKE_CURRENT_LIST_DIR}/evolution.f90

IXSEMST ) CMakeLists.txt SCHFE X TIESCHERIZE, B8 5 a7 AN 2~ 6 A R
s FFEREGEYT N AT UK H R SO TR 2.

E5EM add_library €SS, 2RJEE SCERPEMAS A3, LT A bRaS
DL XMEOLS, BUNEATHREEE R E 2 M5 1Rl, B

Pl ancestors.f90 fll evolution.f90 # & PUBLIC , MMiFEERIE empty.foo A
RETESCAF 2 A1), BRI HCFRICA PRIVATE o

m_EFs—)=, FEFE src/CMakelists.txt HHEfdE.

add_executable(automata main.f90)

add_subdirectory(evolution)
add_subdirectory(initial)
add_subdirectory(io)

add_subdirectory(parser)

target_link_libraries(automata
PRIVATE
conversion
evolution
initial
io

parser



AN AFFEE CMakeLists.txt HFHGI . X EME A S

F] cMakeLists.txt XAF(f#H add_subdirectory ¥INMEITH . 1EUZE7H
e, M add_subdirectory FRIJEHI, i‘ZWﬁ%TUTf@ﬁEﬁ}F”E’JIﬁ
H, MARELEZAHRZ A2 RAEDIEEE SR, & nT DL & Vo FE A
S5 (]

BiXNFortransw ] 5 C++RRA (B 77 )it 47 bese, AT LIEE R, fEFortranff
fHOLT, AEXTCMake TAE & LLEUN; FRATA FF 248

Fl target_include_directory , KA SkICHF, #2028 S A i Fortranfs
Hocfrdt T s . Adh, BATEEA T EI O target_sources H A1 H HIIR LA
G, AN 75 A 2 [A] s i AT AR AT B AR Ok 5. CMake BE 5 M IR A4 i
e Fortranti LAk #i i . fii ] target_sources 5 PRIVATE A PUBLIC HifZh:
EAH, DLRBEMEH 7 AR R

EEZEPS!

XA IREIF, BRATEA T8 E NAZCE Fortranti B s - i H %, IF BARS 7T XANE
. RS A B A LLE IS B CMAKE_Fortran MODULE_DIRECTORY A& K#E

o TEE, WAL E N Fortran MODULE _DIRECTORY , M ] SZHiL B 4 [y 45

il FEANAT

.: https://cmake.org/cmake/help/v3.5/prop_tgt/Fortran. MODULE_DIRECTOR
Y.html


https://cmake.org/cmake/help/v3.5/prop_tgt/Fortran_MODULE_DIRECTORY.html

85 A A

AR EZEHNEIR:

o T FH B 0 A A5

o {3 FHEE 20 M) 2 K S 1 .Boost/ZE

o f8 FHEH 0 M) 2 A BRSO 1T .FFTW 2

o {5 FH B 20 A 22 i FRAK A1 i T11. Google TestHEZE
o [ A SRR IUH

FANTE AT B F KR R R, [FHCMakelR % 5 B HIX K HHi R R, & BAA(E
THEEDH. 3%, B/x 7k 22878 15 B, 2 H Ak
M— B MR (2, HAREREBIC R, AT E R, I
PRI IR . SR, i CMake T DLHZARBRATHI B H , WAL RS LA
FIRAL,  HUAT LA B S 3RER AR . A B A 20 )

T ExternalProject.cmake F1 FetchContent.cmake FRUEAFEIZR, K 7EHHE )RR
A BT VAR BN R R T H BRI, 53 VRSN e BN R &R
KA (CMake 3. 11 FAS i ). A A iR 2, JeAlTa] LA HI CMake
NEVE RS AHFEIRITE A, K LU R 07 A ER AR, o1 HOMIAE R4t -
RO, e EERE. %I RNSN R, ¥ Tz, JtE
7N TR A FH 7 SR SR BRI S (R R AR

NOTE: X P MR E KEMIEL Y.  ExternalProject.cmake , W LIS

2% https://cmake.org/cmake/help/v3.5/module/ExternalProject.html
FetchContent.cmake , F]LLZ

% https://cmake.org/cmake/help/v3.11/module/FetchContent.html .


https://cmake.org/cmake/help/v3.5/module/ExternalProject.html
https://cmake.org/cmake/help/v3.11/module/FetchContent.html

8.1 fii i Z My A= 5

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-8/recipe-01 F1#F|, HAFH —ANC++rfil. iZnpl
1t CMake 3.5/R (B3 =i il A) 2 B2, FF H 2 44E GNU/Linux. macOSHI
Windows L3t 47 i i .

AR lEE — AR RG], N BRI RATE R A {8
H ExternalProject_Add fir &K% —M1“Hello, World 87 -

& TAE
AT ML T YEACHS( Hello-World. cpp )F%EE“Hello, World” A] $i AT 3044

#include <cstdlib>
#tinclude <iostream>

#include <string>

: say_hello { return - ("Hello, CMake superbuil

d world!"); }

int main

{

<< say_hello() << i ;
return EXIT_SUCCESS;
}
T H S5t R

F— CMakeLists.txt
L— src

— CMakeLists.txt
L— hello-world.cpp


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-8/recipe-01

ELAR S
iERATE — R H 3% F i CMakeLists. txt:

1. BFH—AC++11TiH, LK CMakeff&iA:
cmake_minimum_required (VERSION FATAL_ERROR)
project(recipe-01 LANGUAGES CXX)

set (CMAKE_CXX_STANDARD 11)
set (CMAKE_CXX_EXTENSIONS OFF)
set (CMAKE_CXX_STANDARD_REQUIRED ON)

2. NYETHFAMKE H X W E er_BasE HXJEM:

set_property(DIRECTORY PROPERTY EP_BASE ${CMAKE BINARY DIR}/subp
rojects)

3. fU#5 ExternalProject.cmake FRfERRER, ZAR BRIt
7 ExternalProject_Add ER#L:

include(ExternalProject)

4. “Hello, World"JEACHS @ 1L ] ExternalProject Add BREU/E N4 IHE U0
1. AMERIHE RN recipe-01_core

ExternalProject_Add(${PROJECT_NAME}_ core

5. {#iF] SOURCE_DIR &N N4 H & B H 3

SOURCE_DIR
${CMAKE_CURRENT_LIST DIR}/src



6. src THRAEH A EHHCMake i H. T RLEMMGEE, @
if CMAKE_ARGS IETLIE Y ICMake it LB A H o 17 rh, HFE
Aot G+ P B IG5 B

CMAKE_ARGS
-DCMAKE_CXX_COMPILER=$%{CMAKE CXX_COMPILER}
-DCMAKE_CXX_STANDARD=${CMAKE_CXX_STANDARD}
-DCMAKE_CXX_EXTENSIONS=${CMAKE_CXX_EXTENSIONS}
-DCMAKE_CXX_STANDARD_REQUIRED=%{CMAKE_CXX_STANDARD REQUIRED}

7. BANEEE T CH+gmikastrd, XE@EEHH CMAKE_CACHE_ARGS 1L Tif% i
#l| ExternalProject_Add H':

CMAKE_CACHE_ARGS
-DCMAKE_CXX_FLAGS : STRING=${CMAKE_CXX_FLAGS}

8. FATARCESMEIE, fEedtirigd:

BUILD_ALWAYS

9. ZRDEASPATEMIRIEFRATPRAERAT P EHIT IR LR, AH10F %

PORBE, Fo'E ZRRETF):

INSTALL_COMMAND

e, AKEF src/cMakelists.txt o HITFHATE“Hello, World™J5 SCA4-AE N
— AN E M, XA AL E I cMakeLists.txt A

1. X H 7 B CMake i A e I EE 3K :

cmake_minimum_required(VERSION FATAL_ERROR)



2. FM—ACH+ILH :

project(recipe-01_core LANGUAGES CXX)

3. m%, ffH hello-world.cpp VAR SCAFAE R TTHUT HAR hello-world :

add _executable(hello-world hello-world.cpp)

Fo BT -

$ mkdir -p build
$ cmake ..
$ cmake --build .

Mg H R SRR 4% —28,  subprojects RN AU T:

build/subprojects/
— Build
L— recipe-01_core
— CMakeCache.txt
— CMakeFiles
— cmake_install.cmake
— hello-world
L— Makefile
Download
L— recipe-01_core
Install
L— recipe-01_core
Stamp
L— recipe-01_core
recipe-01_core-configure
recipe-01_core-done
recipe-01_core-download
recipe-01_core-install

recipe-01_core-mkdir

R Y

TTTTTT

recipe-01_core-patch



| L— recipe-01_core-update
L tmp

L— recipe-@1_core
— recipe-01_core-cache-.cmake

|— recipe-01_core-cfgcmd. txt
L recipe-01_core-cfgemd.txt.in

recipe-01_core CL& 2 2| build/subprojects THxH,
A Build/recipe-01_core (IXs2FA1BE EP_BASE ).

hello-world FJ#ATSCAFAE Build/recipe-01_core REIZE, HAth-F

S tmp/recipe-01_core A1 Stamp/recipe-01_core L& ImH SCA, Eon:
CMakeZZ (74~ recipe-01_core-cache-.cmake FlEFHAT AT H 150
TR R B 18] B SCA:

TAE R

ExternalProject_Add &P TUWINEE = 7. 28T, F—MlFRERT, W0
e ErmiHE, - NAFRCMakelil H LSS .. AHH,

F CMakeLists.txt FIT CMakeLists.txt #7817 —ACMakeTiH, ©A1##
T project 4.

ExternalProject_Add A VT2, w] FFAMAIN H 1 EC B A 35 P A3 J7 I
REEEFE AT Ay N BLR LK

e Directory: EATH T HMLIEISHIEEH, FOAIMBOIEWEH XK. &F4, &
I A SOURCE_DIR iEIiiilkCMakeZkniE I L1
7E ${CMAKE_CURRENT_LIST_DIR}/src XffJed. AT H FIAEff I B 3L
PR H %, W] DAk it H @b e . @itk E ep_BAaSE HXJE
P, CMake¥ &l LA R A R v &AL H W E A H

TMP_DIR = <EP_BASE>/tmp/<name>
STAMP_DIR = <EP_BASE>/Stamp/<name>
DOWNLOAD_DIR = <EP_BASE>/Download/<name>
SOURCE_DIR = <EP_BASE>/Source/<name>
BINARY_DIR = <EP_BASE>/Build/<name>



INSTALL_DIR = <EP_BASE>/Install/<name>

o Download: #M5H FIAHS B BE 75 B2 M AE 28 A7l A B SR YR AL T 3.
o UpdatefiPatch: =] F T & S anfay 58 #4580 H AP ACRS B 4] B2 #h T .

e Configure: ERINHIL T, CMake< i€ #ME0i H 2 8 HHCMake it E 1. 4
NG R, FATFA R R TIXME . RSN H & CMake i
H, ExternalProject Add ¥ iifHCMaker] #4473, FALEEIEIT. X+
AT, FRATIERE cMAKE_ARGS F1 CMAKE_CACHE_ARGS 37 J7if% i fic B 2
. WEAE AT S B ERAEE, )54 Hd CMake A S HAE% . 7~
AR SO T build/subprojects/tmp/recipe-01_core/recipe-
@1_core- cache-.cmake . #AJ5, FCEWLL T Fs:

$ cmake -DCMAKE_CXX_COMPILER=g++ -DCMAKE_CXX_STANDARD=11
-DCMAKE_CXX_EXTENSIONS=0FF -DCMAKE_CXX_STANDARD_REQUIRED=O0ON
-C/home/roberto/Workspace/robertodr/cmake-cookbook/chapter-08/re
Ccipe-01/cxx-example/build/subprojects/tmp/recipe-01_core/recipe-
01_core-cache-.cmake "-GUnix Makefiles" /home/roberto/Workspace/

robertodr/cmake-cookbook/chapter-08/recipe-01/cxx-example/src

o Build: 7] FHF VRSN E K56 brga e . BATRIZRBIEH BUILD_ALWAYS %
TG ER NI 2 F R 2L

o Install: XEEEITH T-AC B RO W 25 AN H o AT
H5 INSTALL_COMMAND fREA NS, FRATIGEAEZE 105 ('S LEERE ) T B 1E 4
it 5 CMake %% .

e Test: JyJt T URACAE R & () B A A8 AT It A2 AN B 1 AR
%o ExternalProject_Add WJIXIFRIEWIA] AT H M. AT G A 1
XL, K4 Hello, World” =513 A AR, (HAAEESTH, &4
BB IE , Rl — AN BR

ExternalProject.cmake EXT ExternalProject_Get_Property wme, Zme
PR R AN E B JEYEARE A ] AMEITE B R AR E K
Fi ExternalProject_Add fr &M WEM] . 40, fEHLE recipe-01_core I, £
R EAL I 45 CMake ) ZH0n] DL BT J7 ik S B



ExternalProject_Get_ Property(${PROJECT _NAME}_ core CMAKE_ARGS)
message(STATUS "CMAKE_ARGS of ${PROJECT_NAME} core ${CMAKE_ARGS}")

NOTE: ExternalProject_Add [15¢% 21114158 7] LAYE CMake XU HH 4K,
3:https.//cmake.org/cmake/help/v3.5/module/ExternalProject. htmitcommand:E
xternalProject Add

FEZEPS)

TN EIE, AT FEAN1HS ExternalProject Add v MR IEM . SR, A
B FRAT AT B B A58 0 H 1T RE 7R ELHAT RN PR . T IX AR
[XI, ExternalProject.cmake FiHtiE X 1 LR nan4:

1. ExternalProject_Add_Step : 4¥NN 7 AMAIUH , iy 4 SOVER N By 2
TERBE PR EAR E.
Ii.:https://cmake.org/cmake/help/v3.5/module/externalproject.htm#comman
d:externalproject_add_step

2. ExternalProject_Add_StepTargets :fVFRFAMNESINH DR (B an: Hzt
AR B) & SON B B AR o IX M 7] LA 58 B 1 AR I H 5 i %
XEIBER, FRARVEXR I E RO, SR T YRR . 2
I.:https://cmake.org/cmake/help/v3.5/module/ExternalProject.htm#comma
nd:externalproject_add_steptargets

3. ExternalProject_Add_StepDependencies :#hMlIi H W20 B A B v GEAK 46 T
SMERE bR, IR W3 H Bl b X e . 2
I.:https://cmake.org/cmake/help/v3.5/module/ExternalProject.html#comma
nd:externalproject _add_stepdependencies


https://cmake.org/cmake/help/v3.5/module/ExternalProject.html#command:ExternalProject_Add
https://cmake.org/cmake/help/v3.5/module/externalproject.htm#command:externalproject_add_step
https://cmake.org/cmake/help/v3.5/module/ExternalProject.htm#command:externalproject_add_steptargets
https://cmake.org/cmake/help/v3.5/module/ExternalProject.html#command:externalproject_add_stepdependencies

8.2 1t i My i & AKX 11 001: | .Boost/E

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-8/recipe-02 F#3], HpEH —NC+RBl. ZRpl
1t CMake 3.5/R (B3 =i il A) 2 B2, FF H 2 44E GNU/Linux. macOSHI
Windows L3t 47 i i .

Boost/E i1t | £ & C++ILA TR, fECH IR A mHRZXIMW, H3&EF, &
ZeJEos 1 TAE R g8 B3k BIBoost . JRIMT, A ARG LAl HE B I H B R
Boostilt A o IX N7 B Ks Fi st e ) R AL AR sORSAHACAS IR PR AE B
RIS, ANmikCMakefF ILACE . AR B LSS E 8T I ALY, Ll
H AT TS SRR H B E )

— CMakeLists.txt
|— external
| — upstream

— boost

|
| | L— CMakelLists.txt
|

L— CMakelists.txt
L— src

F— CMakelists.txt
L— path-info.cpp

R EIH ARG R E U cMakeLists.txt SCPF. T TH IS 20K 4o X e S A
BEAT VEA

AR ST
MAE H M cMakelists.txt FF44:

1. BAHH—ANC++1111H :

cmake_minimum_required(VERSION FATAL_ERROR)


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-8/recipe-02

project(recipe- LANGUAGES CXX)

set (CMAKE_CXX_STANDARD 11)
set (CMAKE_CXX_EXTENSIONS OFF)
set (CMAKE_CXX_STANDARD_REQUIRED ON)

. Xt EP_BASE HHATEMEIR E :

set property(DIRECTORY PROPERTY EP_BASE ${CMAKE BINARY DIR}/subp
rojects)

. AT E T STAGED _INSTALL_PREFIX ZF& . It H Fo¥ T 20 20 E b b i) 4K
I

set(STAGED_INSTALL_PREFIX ${CMAKE BINARY DIR}/stage)
message(STATUS "${PROJECT NAME} staged install: ${STAGED INSTALL
_PREFIX}")

. UlH T ZEBoostEI X ARG M KRG . BATHH T — A 8RA
XM R, IFXE T Boostir 7 AL A

R RAF

list(APPEND BOOST_COMPONENTS_REQUIRED filesystem system)
set(Boost_MINIMUM_REQUIRED )

. ¥SIN external/upstream T H:3¥, EBIKIRIS
Il external/upstream/boost ¥ H3:

add subdirectory(external/upstream)

. PR, BLFE ExternalProject.cmake FRifEfER, Hrw X
J ExternalProject_Add 1%, ‘BB I I HE:

include(ExternalProject)



7. BEAT src FHET, BN ERINN—ADFMEEIH. 8
Fl CMAKE_ARGS Fl CMAKE_CACHE_ARGS /% i%iCMakeidkIii:

ExternalProject Add(${PROJECT_NAME} core
DEPENDS
boost_external
SOURCE_DIR
${CMAKE_CURRENT_LIST_DIR}/src
CMAKE_ARGS
-DCMAKE_CXX_COMPILER=${CMAKE_CXX_COMPILER}
-DCMAKE_CXX_STANDARD=%{CMAKE_CXX_STANDARD}
-DCMAKE_CXX_EXTENSIONS=$%${CMAKE CXX_EXTENSIONS}
-DCMAKE_CXX_STANDARD_REQUIRED=${CMAKE CXX_STANDARD REQUIRED}
CMAKE_CACHE_ARGS
-DCMAKE_CXX_FLAGS : STRING=${CMAKE_CXX_ FLAGS}
-DCMAKE_INCLUDE_PATH:PATH=${BOOST_ INCLUDEDIR}
-DCMAKE_LIBRARY_PATH:PATH=${B0OOST LIBRARYDIR}
BUILD_ALWAYS

INSTALL_COMMAND

WAEILFATEE external/upstream T CMakelLists.txt o XA RN
T boost XA IAE — AN E %

add_subdirectory(boost)

external/upstream/boost '] CMakeLists.txt & [ i /& % BoostH {4 i Fir
TERE . AT EAMBRI R, WA LETRRA, IR HH
[

1. B5E, BATKEIKE P FBoostL (1 H ARk A

find_package(Boost ${Boost _MINIMUM_REQUIRED} QUIET COMPONENTS "$
{BOOST_COMPONENTS_REQUIRED}")



2. MRFLRNIXLL, WESIN— N2 D ZE bR boost_external o IXs&—/MELH
Fr, 75 BAEBATT R 2 g v TE A A 3 A -

if(Boost_FOUND)
message(STATUS "Found Boost version ${Boost MAJOR_VERSION}.$
{Boost_MINOR_VERSION}.${Boost_ SUBMINOR_VERSION}")
add_library(boost_external INTERFACE)
else()
# ... discussed below
endif()

3. W find_package VA L), BUE IEAESEGHATHEAEME, RATFEE#ET
— AR FIBoost. NIL, FATHEN else #%7:

else()
message(STATUS "Boost ${Boost MINIMUM REQUIRED} could not be
located, Building Boost 1.61.0 instead.")

4. HTXEEAFEHCMake, BATTENENIPREWE L REERESESH. &
S NBoosti% B 4 i 2%

if(CMAKE_CXX_COMPILER_ID MATCHES "GNU")
if(APPLE)
set(_toolset "darwin™)
else()
set(_toolset "gcc")
endif()
elseif(CMAKE_CXX_COMPILER_ID MATCHES ".*Clang")
set(_toolset "clang")
elseif(CMAKE_CXX_COMPILER_ID MATCHES "Intel")
if(APPLE)
set(_toolset "intel-darwin")
else()
set(_toolset "intel-linux")
endif()
endif()



5. FMIESR T E T RAMENETIE, &N T —HERA
E: build_byproducts , & TRy K B 46 % i

1£; b2_select libraries , & EMEIIERIF;

Pl _bootstrap_select_libraries , X %Zﬁ?ﬁg,

5 b2 _needed_components EAMFMIAZ, (HAF:

if(NOT "${BOOST_COMPONENTS REQUIRED}" STREQUAL "")

# Replace unit_test framework (used by CMake's find_package) w
ith test (understood by Boost build toolchain)

string(REPLACE "unit test framework" "test" _b2 needed_compone
nts "${BOOST_COMPONENTS_ REQUIRED}")

# Generate argument for BUILD_BYPRODUCTS

set(_build_byproducts)

set(_b2 select_libraries)

foreach(_lib IN LISTS _b2 needed_components)

1list (APPEND _build byproducts ${STAGED INSTALL PREFIX}/boo
st/1ib/1libboost_${ 1ib}${CMAKE_SHARED_ LIBRARY_SUFFIX})
list (APPEND _b2 select_libraries --with-${ 1ib})

endforeach()

# Transform the ;-separated list to a ,-separated list (digest
ed by the Boost build toolchain!)

string(REPLACE ";" "," _b2 needed_components "${ b2 needed com
ponents}")

set(_bootstrap_select_libraries "--with-libraries=${ b2 needed
_components}")

string(REPLACE ";" ", " printout "${BOOST_COMPONENTS_ REQUIRED}"

message(STATUS " Libraries to be built: ${printout}")
endif()

6. BI7E, ALK Boostid I NAMHINH . Bk, 5 FEIETEHEE FEURL
Flchecksum. DOWNLOAD_NO_PROGRESS & N1, PAZEILFTEN F##EE(E R

include(ExternalProject)
ExternalProject Add(boost external
URL



https://sourceforge.net/projects/boost/files/boost/ .0/
boost 1 61 0.zip
URL_HASH
SHA256=02d420e6908016d4ac74dfc712eec7d9616a7fcOda78boalb5b
937536b2e01e8
DOWNLOAD_NO_PROGRESS

CFENOR, WEER/AN TN B

UPDATE_COMMAND
CONFIGURE_COMMAND
<SOURCE_DIR>/bootstrap.sh
--with-toolset=${ toolset}
--prefix=${STAGED INSTALL_PREFIX}/boost

${ bootstrap_select libraries}

. PR IETE F BUILD COMMAND B . BUILD IN_SOURCE W E N1WF, TRt
AEBAEEH R A, XE, ¥ Loc_BUILD WE N1, LMEEA AT K
i TS B SO A

BUILD_ COMMAND
<SOURCE_DIR>/b2 -q
link=shared
threading=multi
variant=release
toolset=${ toolset}
${ b2 select libraries}
LOG_BUILD

BUILD_IN_SOURCE

. ZIEETEH A INSTALL_COMMAND #8541 B . VEREH LOG_INSTALL %
T, IA] DK 22 250 R d 55 B D0 A



INSTALL_COMMAND
<SOURCE_DIR>/b2 -q install
link=shared
threading=multi
variant=release
toolset=${ toolset}
${ b2 _select_libraries}
LOG_INSTALL

10. /)5, FEXF N BUILD_BYPRODUCTS Jf5%¢[H] ExternalProject Add 2

BUILD_BYPRODUCTS
"${ build byproducts}"

1. FANTBE T AR EORE PRI HT 2 4 1) Boost:

set(
BOOST_ROOT ${STAGED INSTALL PREFIX}/boost
CACHE PATH "Path to internally built Boost installation root"
FORCE
)
set(
BOOST_INCLUDEDIR ${BOOST_ROOT}/include
CACHE PATH "Path to internally built Boost include directories™

FORCE

)
set(

BOOST_LIBRARYDIR ${BOOST ROOT}/lib
CACHE PATH "Path to internally built Boost library directories™

FORCE
)



12, else 7r3H, PATHIERJGE — MERAEZ PN BT W AR S i AL

unset(_toolset)
unset(_b2 needed components)
unset(_build_byproducts)
unset(_b2 select libraries)

unset(_boostrap select libraries)

&), iEFATER src/CMakelists.txt o XD HAAHIA 7 — AN Sr g H

1. FHH—C++TiH:

cmake_minimum_required(VERSION FATAL_ERROR)
project(recipe-02_core LANGUAGES CXX)

2. M find_package T-#kIiH{kHfif*)Boost. ME CMakeLists.txt HHHECE )
WH, "RAMRIEGZ RIS R, keI LA RS LT
Boost, = FHIAIE 8+ 1 H #4 2 Y Boost:

find_package(Boost REQUIRED COMPONENTS filesystem)

3. WNINWIHAT B bR, IFBEREE:

add_executable(path-info path-info.cpp)
target_link_libraries(path-info
PUBLIC

Boost::filesystem

NOTE: 3 A\ HAx BAMR I, (HAGELRIEXT T & Boostill CMakehit A 4 & #5
Mo IXSEK NCMakel] FindBoost.cmake WiRZ>GIEHTF T ENAIHbr. [KHit,
21 CMakeH RFIRAS KA, Al BEZ

4 Boost LIBRARIES Al Boost INCLUDE DIRS , Y%A SAIEHL
(https.//stackoverflow.com/questions/42123509/cmake-finds-boost-but-the-
imported-targets-not-available-for-boost-version ).


https://stackoverflow.com/questions/42123509/cmake-finds-boost-but-the-imported-targets-not-available-for-boost-version

TAEFH

YR Bz 1 n A i A A 2, RS T H OB, LRI E — T
ENUPE LRy ]

F— CMakeLists.txt
|— external
| — upstream

— boost

|
| | L— CMakelLists.txt
|

L — CMakeLists.txt
L— src

F— CMakelists.txt
L— path-info.cpp

FAET H PR o, 51N T4 CMakeLists.txt SCfF:

1. & CMakelists.txt JSHCEHEZ A4 .

2. external/upstream HHIPSCARRE S| FIHATE] boost F H .

3. external/upstream/boost/CMakeLists.txt F54b¥EBoostH#K i .
4

. BJh, src ) CMakelists.txt Wi IRATH 74 CAS (LA s+
Boost).

M external/upstream/boost/CMakelists.txt X AFH4H118. Boostfdi e H &
FIME RS, HILHEER ExternalProject_Add HIEANACE, MBI ETE
N

1. OREE H ST BRAE

2. MR ML RS TR A Boost. Flitt, FATEZE
7 URL A1 URL_HASH . URL_HASH F TG F#H M58, B T|RAIA
FHEED N3RS, BT DOWNLOAD NO_PROGRESS i&Iiik & Mtrue.

3. PR A WRTEEPE, RAITAEEX T #Boost.



4. T B 448 F tHBoost{E CONFIGURE _COMMAND HHZfLMELE T A5 . H
TRAVE EBBAE LT 50, FrblIRAMEA <SourRcE_DIR> AF &K 5| H
AT IR H A7 B

CONFIGURE_COMMAND
<SOURCE_DIR>/bootstrap.sh
--with-toolset=%${ toolset}
--prefix=${STAGED_INSTALL_PREFIX}/boost

${ bootstrap select libraries}

5. ¥ BUILD_IN_SOURCE &Ik & Mtrue, wiFHIX &M E MM
. BUILD_COMMAND f¥ FBoostAHIfE T H b2 o HTATKAEIHCAG
Mg, FTUAFRATTFUA$ ] <SOURCE_DIR> AFEK 5| F AT M AL Ifr B .

6. 4AUF, KB UM, BoostlfFAAMIE LR M s, Hl, MR
WA TSR e

7. %t H &N Log_BUILD A LOG_INSTALL EL#EM T
N ExternalProject_Add &M 23 Edm 'S HE SR, A Hin 2 bF
F.

8. HJ5, BUILD BYPRODUCTS iEMIFL¥F ExternalProject Add f1E )52,
HRER T4 2 ) Boost/E .

FyitBoost J&, % H 3] ${STAGED INSTALL_PREFIX}/Boost {4 Jeifu &
Jr I . AR ERIE BALBGRATNIE, ZWERG R

fE src/CMakeLists.txt FHARAT. N T LIXA B, FRAE

F CMakeLists.txt [ ExternalProject Add H 4% P/~ 4h

f\] CMAKE_CACHE_ARGS :

1. CMAKE_INCLUDE_PATH: CMake &3k C/C++3k U () %45
2. CMAKE_LIBRARY_PATH: CMake¥4 7 #8 J 1 8 42

R X LR B v B TR (YU Boost 2 3R A%, AT LURA O I ff L SR HR AR R IIU

TIPS /L B 0 H I CMAKE DISABLE FIND PACKAGE Boost WHEN ov , ¥Bkid
Xt BoostE Ik, FHUGARATEEE. 5L
¥4 :https.//cmake.org/cmake/help/v3.5/variable/CMAKE_DISABLE FIND PACK


https://cmake.org/cmake/help/v3.5/variable/CMAKE_DISABLE_FIND_PACKAGE_PackageName.html

AGE_PackageName.html .



8.3 15t FH ik 2 iy " PR I 11 . FFTW

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-8/recipe-03 th#k 3|, HhH —ANCxrfl. ZRFILE
CMake 3.5/ (8 m i As) R B2, I H B4/ GNU/Linux. macOSH
Windows L3t 47 i i .

XITCMakeZHF T AT, P @ rT T8 A S B R IREC R . 1E
WALE Y T 7~ TR, CMake A FREEH &R FIH . S5H— M nfil
5, XA RG] H AN I E K — AN CMakeIi B, F44 F 7 an ey 457 F 8 2 #4)
i, NI MWEAZEFFTWE ., FETW & — MR B AR e 7, w]
TEhttp://www.fftw.org 6 38 3K15 .

AT H PRI fftw_example.c i FsrcfHEH, e iHEIEAT G 2 LK
AL RN

#E# TAE

XA RGN HRATR A AR WA 45

F— CMakeLists.txt
— external

| L— upstream
| — CMakeLists.txt

| L— fftw3

| L— CMakeLists.txt
L— src

— CMakeLists.txt

L fftw_example.c

1S Fftw_example.c LT src FHFH, ©X5 I8 R A8 e85

HAR S


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-8/recipe-03
http://www.fftw.org

M CMakeLists.txt FFUf, X BB RN HE 20 i 72 A fE — e

1. FH—ASRFCO9MI T A -

cmake_minimum_required(VERSION FATAL_ERROR)
project(recipe- LANGUAGES ()

set (CMAKE_C_STANDARD 299)

set (CMAKE_C_EXTENSIONS OFF)

set (CMAKE_C_STANDARD_REQUIRED ON)

2. M bE—AoRBl—FE, RATRE T ep_BASE H MMM B %% H 5%

set property(DIRECTORY PROPERTY EP_BASE ${CMAKE BINARY DIR}/subp
rojects)

set (STAGED_INSTALL_PREFIX ${CMAKE BINARY DIR}/stage)
message(STATUS "${PROJECT_NAME} staged install: ${STAGED_ INSTALL
_PREFIX}")

3. MFFTWRKHI S RFE external/upstream § Hxiudr, ATSHXAT
H s N2 e 24

add_subdirectory(external/upstream)

4. f1% ExternalProject.cmake FHIR.

include(ExternalProject)

5. FATN recipe-03_core FHH TAMBINH . XN H FIIRACHS
fE ${CMAKE_CURRENT_LIST_DIR}/src /3. ZIiH WE N FFTW3_DIR ik
T, P IEMAFFTWEE:

ExternalProject Add(${PROJECT_NAME} core
DEPENDS
fftw3_external
SOURCE_DIR



${CMAKE_CURRENT_LIST DIR}/src
CMAKE_ARGS
-DFFTW3_DIR=${FFTW3_DIR}
-DCMAKE_C_STANDARD=${CMAKE_C_STANDARD}
-DCMAKE_C_EXTENSIONS=${CMAKE_C_EXTENSIONS}
-DCMAKE_C_STANDARD_REQUIRED=${CMAKE C_STANDARD REQUIRED}
CMAKE_CACHE_ARGS
-DCMAKE_C_FLAGS : STRING=${CMAKE_C_FLAGS}
-DCMAKE_PREFIX_PATH:PATH=${CMAKE_PREFIX_PATH}
BUILD_ALWAYS

INSTALL_COMMAND

external/upstream  HFILHH— CMakeLists.txt :

RASCAEA, N Fftw3 SCPERAE M R Ge 1 51— A1 H 3%

add_subdirectory(fftw3)

external/upstream/fftw3 F '] CMakelLists.txt 15T AbFRAKEHRC R:

1. B, ZRERY FHRBIFFTW3E. 5, RAIME find_package 1N
ZHL:

find package(FFTW3 CONFIG QUIET)

2. WIERHP T, AT LLS N HER FETW3: :FFTW3 SRBEREE . BATIH 4T ED
—ZHE, BORERNE. BATRI—AE
Il INTERFACE J& fftw3_external . #BZE®Y, X7 EIEMHE & 7 H
Z A B AR -

find package(FFTW3 CONFIG QUIET)

if(FFTW3_FOUND)



get property(_loc TARGET FFTW3::fftw3 PROPERTY LOCATION)
message(STATUS "Found FFTW3: ${ loc} (found version ${FFTW3 VE
RSION})")
add library(fftw3_external INTERFACE) # dummy
else()
# this branch will be discussed below
endif()

3. R CMake LiEL B TN BEMAMIFFTW, HATKHEN else 4337, XA
3, Al ExternalProject_Add T#i. FJEAIZEEE . AMEIH 1) 4R
N fftw3_external . fftw3_external W HBMNE THibE &, THE5EHK
Je A5 F MDD S 56 A AT S 5 B 1A

message(STATUS "Suitable FFTW3 could not be located. Downloading
and building!")
include(ExternalProject)
ExternalProject_Add(fftw3_external
URL
http://www.fftw.org/fftw- .8.tar.gz

URL_HASH
MD5=8aac833¢c943d8e90d51b697b27d4384d

4. ZEFFTED N #0ERE, FHR 5 Hram & SO
OWNLOAD_NO_PROGRESS

UPDATE_COMMAND

5. ME. MEAZ S5 Bl = 2] — A SR
LOG_CONFIGURE

LOG_BUILD



LOG_INSTALL

6. 4 fftw3_external JilH HZEHTL R BN HIE X
ff) STAGED_INSTALL_PREFIX H %, FF5%PFFTWIMMRE ) 2

CMAKE_ARGS
-DCMAKE_INSTALL_PREFIX=${STAGED_ INSTALL_PREFIX}
-DBUILD_TESTS=0FF

7. WHRAEWindows A%, JHIE A pli gy KIA % BE WITH_OUR_MALLOC THALTFH 2%
I, F£I<H] ExternalProject_Add fii4:

CMAKE_CACHE_ARGS
-DCMAKE_C_FLAGS:STRING=$<$<BOOL : WIN32>:-DWITH_OUR_MALLOC>

8. WJr, T FFTW3_DIR L HEIFLAFE . CMakelfi H iz &l
N FFTW3::FFTW3 HFRAIIEZR H 5%

include(GNUInstallDirs)

set(

FFTW3_DIR ${STAGED_INSTALL_PREFIX}/${CMAKE_INSTALL_LIBDIR}/cma
ke/fftw3

CACHE PATH "Path to internally built FFTW3Config.cmake"

FORCE

)

src X fFJerr ) CMakelLists. txtAH 24 fi 17 :

1. FFEAERA SR F, BATE T —CHiH:

cmake_minimum_required(VERSION FATAL_ERROR)
project(recipe-93 core LANGUAGES C)



2. Ml find_package RAGIMFFTWE, I HIEC B ke A

find package(FFTW3 CONFIG REQUIRED)

get property(_loc TARGET FFTW3::fftw3 PROPERTY LOCATION)
message(STATUS "Found FFTW3: ${ loc} (found version ${FFTW3_VERS
ION})")

3. ¥ fftw_example.c VECAFARINEIATHAT BFR fftw_example

add executable(fftw_example fftw_example.c)

4. NRIIAT H bt B

target_link_libraries(fftw_example
PRIVATE
FFTW3: : fftw3

TAEF

ATRBITETRS T W R Ak, A 2% HCMake s B A i RN TIH . 5H)
— AR (A EE R RFE) R, XAER R EM RS 5T
ElAE, i find_package @4 THECEILT; XiiHCMakeH /o

£ FFTW3config.cmake , VLEALFFTWIE, #52ZE S H e =770 H 3R H
bro HAREEENRA. BEMME, BT afrhc & aE PRI BE .
IMRARG LRH 2%, FATFRES Y FrTw3Config. cmake SCAFHIAIE . X AJ L
I E FFTW3_DIR A H RSLHl. X

#& external/upstream/fftw3/CMakeLists.txt MAFH &G —D2. ff

F GNUInstallDirs.cmake &, FATKE: FFTW3_DIR WE NZFLE, LMEM/G
FERB A A

TIPS:Jic & i H 51 CMAKE DISABLE FIND PACKAGE FFTW3 WE AN ON , FFBkid*f
FEFTWIERIRLI, HIGAPATHEEEE. =
% :https.//cmake.org/cmake/help/v3.5/variable/CMAKE_DISABLE FIND PACK


https://cmake.org/cmake/help/v3.5/variable/CMAKE_DISABLE_FIND_PACKAGE_PackageName.html

AGE_PackageName.html



8.4 i FI 8 2% #) 2 & PR i 01: 111.Google
TestiE 22

NOTE: M RG4S 7T LAZE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-8/recipe-04 K 2|, HAH —ANC++mfl. ZnHl
1t CMake 3.11h% (B3 iR A) HR AR, H H 4 1/EGNU/Linux. macOSH!
Windows bt AT il 7 b A — i 57T LAAE CMake 3.5 M &1 .

AT E3T, WAVE ] Google TestHEZLSZHL A TGINR, J7E A B i {f

H] FetchcContent FHE3EHLGoogle Testii(HCMake 3. 11T H). AFd,
PR B R IR AT, B GEMRATT T, FF IR AR T FetchContent
BRI T A FE R, AT DA G P A T H MO . XT3 11 BT )
CMake, ALK& WATAERC B B# ] ExternalProject_Add &

I FetchContent o

#ES TAF

EARGI, RATEEHE4R L3RR, 1

# main.cpp - sum_integer.cpp A1 sum_integers.hpp Fll test.cpp . AT
EMCE I FetchContent B ExternalProject Add F#E(FTH 147 HGoogle

Testli, fEHREIH, RO AERC BT SRR, 1A A2 SE BRI S A
TG

HAR S

ARG, AR F A 3RE Google Testifi ki gtest main , FFiEHEF]
Google TestfE, T XA Hbrunf T MRR GRS, 1EE&E S % H45 S
3:

1. HeEHE FetchContent R, BORFFRALTEE R . 20 1H FNHE 78 MK B850 000 bR
e

include(FetchContent)


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-8/recipe-04

2. W, FNWE——RFR A7 L B AN EE IR i FBAS

FetchContent_ Declare(
googletest
GIT_REPOSITORY https://github.com/google/googletest.git
GIT_TAG release-

3. AWNERE CABFRI/IHT:

FetchContent_GetProperties(googletest)

4. AUTHHIREGE X T googletest POPULATED . UTHRWNELEEGIET, FHAI3K
A A E 70 H:

if(NOT googletest POPULATED)
FetchContent Populate(googletest)

# adds the targets: gtest, gtest main, gmock, gmock main
add_subdirectory(

${googletest SOURCE_DIR}

${googletest BINARY_DIR}

)

endif()

5. JERACE M IREL A A5 2

$ mkdir -p build
$ cd build



$ cmake ..

6. XKLL THEH M. Google TestifiHl C ks, T KImkac HCMake
AOEE, FRERALRT R I E xR

build/

— ...

F—— _deps
F—— googletest-build
| ...

|

|
=

| F—— googletest-src

[ I
=

| — googletest-subbuild
|

|

— ...

I_...
I_OOQ

TAE R

FetchContent IR ZFF{ERCEMIHALANE . i+, R T —AGitE, HiH
— A Githp2s:

FetchContent Declare(
googletest
GIT_REPOSITORY https://github.com/google/googletest.git
GIT_TAG release-

)

CMakelf13. 11} A H1, FetchContent L& ACMakelfIhriE 4. T HKILHD
B2 ERC B 3] ExternalProject Add #5fll FetchContent o IXANWi&
KT B2 CMakelfii A, 1 H AT LLIEFRATTHEIR AL T f## FetchContent JZ MK



T4, H A ExternalProject_Add fEFJEERTIRENINE, #A4E—AH MK
BRI E. AT EAR SRS —A fetch_git_repo %, FHFREIN
{E fetch_git_repo H. XFEHLAT CASKEUAHMN 2 T

include(fetch_git repo.cmake)

fetch_git repo(
googletest
${CMAKE_BINARY_DIR}/_deps
https://github.com/google/googletest.git
release-

# adds the targets: gtest, gtest main, gmock, gmock main
add_subdirectory(

${googletest SOURCE_DIR}

${googletest BINARY DIR}

)

XHEIT FetchContent HMEH . FEIKJZSLINH, FRATRfE
Hl ExternalProject_Add . I{EFTH#HL, K7 fetch_git_repo.cmake HiE X
i fetch_git_repo :

macro(fetch_git_repo _project_name _download root _git url _git tag)

set(${_project_name}_SOURCE_DIR ${_ download_root}/${ project_name}
-src)

set(${_project_name}_BINARY_DIR ${ download_root}/${ project_name}
-build)

# variables used configuring fetch git repo_sub.cmake
set(FETCH_PROJECT_NAME ${_ project_name})
set (FETCH_SOURCE_DIR ${${_ project_name}_SOURCE_DIR})



set (FETCH_BINARY_DIR ${${ project name} BINARY_DIR})
set(FETCH_GIT_REPOSITORY ${ git url})
set(FETCH_GIT_TAG ${ git tag})

configure file(
${CMAKE_CURRENT_LIST _DIR}/fetch_at_configure_step.in
${ download root}/CMakelLists.txt
@ONLY

)

# undefine them again

unset (FETCH_PROJECT_NAME)
unset (FETCH_SOURCE_DIR)
unset (FETCH_BINARY_DIR)
unset (FETCH_GIT_REPOSITORY)
unset(FETCH_GIT_TAG)

# configure sub-project
execute_process(
COMMAND
"${CMAKE_COMMAND}" -G "${CMAKE_GENERATOR}" .
WORKING_DIRECTORY
${ download root}

)

# build sub-project which triggers ExternalProject Add
execute_process(

COMMAND

"${CMAKE_COMMAND}" --build .

WORKING_DIRECTORY

${ download root}

)

endmacro()

FRWIH 2R FEIR Hk. Gitf-fig FEURLAT —/Githrid . 728 X
| ${ _project_name} SOURCE_DIR Fl ${ project name} BINARY DIR , FA]17 %
7E fetch_git_repo A A HHVE R Pl FH 2



#] ${ project_name} SOURCE_DIR F ${ project_name} BINARY DIR , [AlNE/#
e+ H s T il A

add_subdirectory(
${googletest_SOURCE_DIR}
${googletest BINARY_DIR}
)

fetch_git_repo 77, A& E R ExternalProject Add 7EAC & I HRHLFM5S
WH, #d = APIRSL T iX— e

1. B4, BE fetch _at_configure step.in :

cmake _minimum_required(VERSION FATAL_ERROR)
project(fetch_git_repo_sub LANGUAGES NONE)
include(ExternalProject)

ExternalProject_Add(
@FETCH_PROJECT_NAME@
SOURCE_DIR "@FETCH_SOURCE_DIR@"
BINARY_DIR "@FETCH_BINARY DIR@"
GIT REPOSITORY
@FETCH_GIT_REPOSITORY@

GIT_TAG
@FETCH_GIT_TAG@
CONFIGURE_COMMAND ""
BUILD COMMAND ""
INSTALL COMMAND ™"
TEST_COMMAND ™"

)

ffH configure_file , TJLMER— CMakeLists.txt U4, HIEI G472
FF# fetch_git_repo.cmake HHME B #. VER, B
[") ExternalProject_Add & T3REL, MALURRCE . M. &l



o
Hk, AR EPBRAN il ExternalProject_Add (M I H B A EE):

# configure sub-project
execute_process(
COMMAND
"${CMAKE_COMMAND}" -G "${CMAKE_GENERATOR}"
WORKING_DIRECTORY
${_download_root}

3. BJGTE fetch_git_repo.cmake Hfith /& Fic B Bsf Aa) 2 20 B8

# build sub-project which triggers ExternalProject_Add
execute_process(
COMMAND
"${CMAKE_COMMAND}" --build .
WORKING_DIRECTORY
${_download_root}

EAMERRTT B — MRS, BT AMBH I & BH ExternalProject_Add FCE
#1, FrUIATREE#E ExternalProject _Add WHMEMIACE, BH5F2WH. &
fITA] LA add_subdirectory HC B AR AR, FAG AN 02 D H YRR
R — &R —FF . BRIy 2!

FEZEPS)

AR FetchContent EINHIFHELATIIE, 1§55

Z https://cmake.org/cmake/help/v3.11/module/FetchContent.html B2 &
i} ExternalProject_Add HIf# k77 %8 R &K H Craig Scott, {#%3C

% :https://crascit.com/2015/07/25/cgtest/


https://cmake.org/cmake/help/v3.11/module/FetchContent.html
https://crascit.com/2015/07/25/cgtest/

8.5 fiff FHl ke Z At S S Fr U H

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-8/recipe-05 F 3], HPEH —NC++RBl. ZRpl
1t CMake 3.5/R (B3 =i il A) 2 B2, FF H 2 44E GNU/Linux. macOSHI
Windows L3t 47 i i .

ExternalProject A1 FetchContent s&CMakefEH M NAEH KA LH . ZiLhy
R, FBAISOZARG BB ETVE, EEHERMKB RN 22 4H
H. BArAlk, BIMICEER T externalProject SRALFEDLR n] @i

o TERHAEVER b AR
o WAEZRIR S5 % b, R ERICAT F A A B

AITH R RBI R T, Wfaf#H FetchContent AbFEFTVR Gt/ i A o v FH A 46 i
Wle ARplfEr, tnffffH ExternalProject IAFEIFEMIR . &5, B
— B, ERBPEAE 105 R4 R E

#E 2% TAF

XA PRSI B RO AR K T

F— CMakeLists.txt
|— external

| — upstream
| F— CMakeLists.txt

| L— message

| L— CMakeLists.txt
L src

F— CMakelists.txt

L— use_message.cpp


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-8/recipe-05

WHFH— cMakeLists.txt , HATHEESWKEHEEME. FH
X src Al external HEFATH CIEACIS, CMakets 4 7 £ 2 X VH B E
WA, FRATDRGAE AR5 R ) 9 2

HAK S

HEiNiE, Er BN iZ LR AR T . bR IRE G LEKD
%, MAR H%H) cMakeLists.txt JT4A:

1. FH—ANC+11ITH, FHRT I H M@ R W BRI T I E

cmake_minimum_required(VERSION FATAL_ERROR)
project(recipe- LANGUAGES CXX)

set (CMAKE_CXX_STANDARD 11)
set (CMAKE_CXX_EXTENSIONS OFF)
set (CMAKE_CXX_STANDARD_ REQUIRED ON)

if(NOT DEFINED CMAKE_BUILD TYPE OR "${CMAKE_BUILD_TYPE}" STREQUAL

lll)
set (CMAKE_BUILD _TYPE Release CACHE STRING "Build type" FORCE

)
endif()

message(STATUS "Build type set to ${CMAKE_BUILD_TYPE}")

2. W& ep_BASE HXEME. X¥EE ExternalProject & HFTE T H KA
Jau:

set property(DIRECTORY PROPERTY EP_BASE ${CMAKE BINARY_DIR}/subp
rojects)

3. TAT&E T STAGED INSTALL_PREFIX o S Hi—FE, XA B RLAE M0
[P RA AR H ) 22 2 H 5



set(STAGED_INSTALL_PREFIX ${CMAKE BINARY DIR}/stage)
message(STATUS "${PROJECT_NAME} staged install: ${STAGED INSTALL
_PREFIX}")

4. ¥ external/upstream 1FENF HUIN:

add_subdirectory(external/upstream)

5. V"IN ExternalProject_Add , IXFEFRATTIIINH ths b 8 2 i) 8 45 2

include(ExternalProject)
ExternalProject Add(${PROJECT NAME} core
DEPENDS
message external
SOURCE_DIR
${CMAKE_CURRENT_SOURCE_DIR}/src
CMAKE_ARGS
-DCMAKE_BUILD_ TYPE=${CMAKE BUILD TYPE}
-DCMAKE_CXX_COMPILER=${CMAKE CXX_ COMPILER}
-DCMAKE_CXX_STANDARD=${CMAKE_CXX_STANDARD}
-DCMAKE_CXX_EXTENSIONS=${CMAKE CXX_ EXTENSIONS}
-DCMAKE_CXX_STANDARD REQUIRED=${CMAKE CXX_ STANDARD REQUIRED}
-Dmessage DIR=%${message DIR}
CMAKE_CACHE_ARGS
-DCMAKE_CXX_FLAGS:STRING=${CMAKE_CXX_FLAGS}
-DCMAKE_PREFIX_PATH:PATH=${CMAKE PREFIX_ PATH}
BUILD ALWAYS

INSTALL_COMMAND

external/upstream [f] CMakelLists.txt R A& —4m2:

add_subdirectory(message)



Bk 3] message SCHFIE, FRATSE BNV B A1) F i &
1. B4, WH find_package #RE|—/NE1E A K E:

find_package(message 1 CONFIG QUIET)

2. WIRIR, SWEFHP, JFSIN—ANEL INTERFACE J%:

get _property(_loc TARGET message::message-shared PROPERTY LOCATI
ON)

message(STATUS "Found message: ${ loc} (found version ${message_
VERSION})")

add_library(message_external INTERFACE) # dummy

3. WREARE], FHIGEFHF ST R ExternalProject_Add

message(STATUS "Suitable message could not be located, Building

message instead.")

4. ZWHLEE—NAMGItEF, ] 6IT_TAG ETEE FEMA DX . Al
ZHT—FE, $4 UPDATE_COMMAND % i & g%

include(ExternalProject)
ExternalProject_Add(message_external
GIT_ REPOSITORY
https://github.com/dev-cafe/message.git
GIT_TAG
master
UPDATE_COMMAND

5. HMEIUH i I CMakelic B AT &, A% 34 00 2 () AL) S e T

CMAKE_ARGS
-DCMAKE_INSTALL_PREFIX=${STAGED_ INSTALL_ PREFIX}



-DCMAKE_BUILD_TYPE=${CMAKE BUILD TYPE}
-DCMAKE_CXX_COMPILER=${CMAKE_CXX_COMPILER}
-DCMAKE_CXX_STANDARD=${CMAKE_CXX_STANDARD}
-DCMAKE_CXX_EXTENSIONS=${CMAKE CXX_EXTENSIONS}
-DCMAKE_CXX_STANDARD_REQUIRED=$%{CMAKE CXX_STANDARD REQUIRED}
CMAKE_CACHE_ARGS
-DCMAKE_CXX_FLAGS : STRING=${CMAKE_CXX_FLAGS}

- TUH 3 R AT A

TEST_AFTER_INSTALL

C BANIAFRERER TR, WAGEER = FIRERE. MENZRER,
Fir LAt 5< ] ExternalProject_Add :

DOWNLOAD_NO_PROGRESS
LOG_CONFIGURE
LOG_BUILD

LOG_INSTALL

- N T HROR T 0 H R A R H AR g vl W, AT E
| message DIR H3k:

if(WIN32 AND NOT CYGWIN)
set(DEF_message DIR ${STAGED INSTALL_PREFIX}/CMake)
else()
set (DEF_message DIR ${STAGED INSTALL_PREFIX}/share/cmake/mes
sage)
endif()



file(TO_NATIVE PATH "${DEF message DIR}" DEF_message DIR)
set(message DIR ${DEF_message DIR}
CACHE PATH "Path to internally built messageConfig.cmake" FORCE)

)G, KE—F src Hx LH) cMakeLists.txt :

1. [FFE, ABH—C++1111H:

cmake_minimum_required(VERSION FATAL_ERROR)
project(recipe-05_core

LANGUAGES CXX

)

set (CMAKE_CXX_STANDARD 11)
set (CMAKE_CXX_EXTENSIONS OFF)
set (CMAKE_CXX_STANDARD_REQUIRED ON)

2. TH w5 B S

find_package(message 1 CONFIG REQUIRED)

get property(_loc TARGET message::message-shared PROPERTY LOCATI
ON)

message(STATUS "Found message: ${ loc} (found version ${message_
VERSION})")

3. AU —AATHAT BAR, JRR R R BB
add_executable(use_message use_message.cpp)
target _link libraries(use_message

PUBLIC

message: :message-shared

TAE R



A FE7R T ExternalProject Add H—2&ET kT

1. GIT_REPOSITORY:iX AJ DL H SR 48 & 1 & WO I 1) £7 i ZETURL . CMake
AT DL H At R A R4, LLinCVS (CVS_REPOSITORY). SVN
(SVN_REPOSITORY)&Mercurial (HG_REPOSITORY).

2. GIT_TAG:ERMNEIL T, CMakeXita 45 € /71 FE IR\ 73 3. SR, e lf
HT — MR FIARA . 1X 0] DUBE X ANEIHE &, & 0] A2 Gtk TAs
WRFRBN R AME B, Fl: GithesSHA. Githrid 832 4 k. CMake
FIT B AR P JECAth i A 92 i) 2R 456 1 AT DA i 2L 38 T30

3. TEST_AFTER_INSTALL:K# IR il e H il &L, Erlged s
ITIREN, DU R LE R GO BT — DR o Bh IR DK 78 228 D IR 2 5 37
RIAZ AT

ExternalProject_Add ] DAFE A ) Ho At i oCa o i

o TEST_BEFORE_INSTALL: ¥ 75 2350 B 2 wiig /TR E1F
o TEST_EXCLUDE_FROM_MAIN: "] DL E A, H B 435 B £
B H AR AR

X e TSR e A B 0 H A# FH CTestBE #MI . 5 4hB500 H AN FH CTest ks #
TR, FATAT LB TEST _COMMAND 328 TSRt A7 M

B2 JvJeE T H O H AT g N @R, REIIABIMNNZE, HFS
HH/NUCMakeliil H, Fi#id ExternalProject Add A LHIE IXE. 51X
ANEEINZ Bt Ak, TS B T AR HARYE ], X ] DAFS B B B 2 AN A
MR E R At . OB L FRZS E], XSS AR AT L N, T DL
ANERI, IR EHCMakeZH A 75—z



HOE G FIRAIH
R T IT

o ffiHC/C++FEMIEFortrantii H

o f§fHFortran/F & C/C++1ii H

o fii i Cython#4 % C++F1Pythonii H

o {fiFiBoost.Python#4 & C++#1Pythonii H

o fii Hpybind 1114 C++H1Pythonii H

o i H{Python CFFIiE&C, C++, FortranfPython

AR 2 1 e LU EUE AR SUR IS5 o RN BT IR LB b 2 —H iR
FER T KRR DU >R B HAth T KA W 2 FE L T H K. ME TR
RAEMMIFERPIKE, WIEESOAEANKE. JLFER, KSEFHEREARZ
FiFortrani& 5 9’51, MILE, C/IC++AIfREE S PythoniE 595518 5 05k
B iR 5 RIS MEIE S PR RE—E, 15 SR i, IXFE
A DL b4t

o MR LA EEAT E RN R IAE, DA A2 7K
o A LUK Pythons515 5 IRIBRE 1 5 G 5 IIERES Gk, R EENFT
HEJ5 T R TS, BRI A S H .

IR A s b R A, AT LAEH project fin4 il LANGUAGES S8
WHEIH P HIES . CMakeXX P2 ((HA R )WMBEMMETE S . M
CMake 3.57F U, &0 XA V% (AASM-ATT, ASM, ASM-MASMAIASM-
NASM). C. C++. Fortran. Java. RC (Windows %t J§ % 1% 28 ) F1Swift#]s i) LLik
$£. CMake 3.83/1 1 X F AN FE 5 ISCRE: CHFICUDAGE 21 KA i
HH:https://cmake.org/cmake/help/v3.8/release/3.8.html#languages ).

Az, AT R R AT L —Fh el B e HLES T & 1) 7 2 S AN [F) 2 135 (C/C++ A1l
Fortran)flf# B 1E 5 (Python)2m 5 BUAAD o FRATTK: & 7 anfa] ) FH CMake Al — 48 T
HERARRMEIES .


https://cmake.org/cmake/help/v3.8/release/3.8.html#languages

9.1 i H C/IC++ZE ¥ FortranXii H

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-9/recipe-01 F# 3|, HPEHEWHNRE: — =&
Fortran5 CHJIR B, 57— Fortranf1 C++[)IR . 1%~ 7E CMake 3.5h% (55 5
ERRAS) R RE R, H B4 GNU/Linux. macOSHIWindows L #4733

o

FortranfFoymtEREIT B S AE K AMG L. BT, 2L MARUETREH
FortraniG S 4’5, 2 KA AL B A ORr it 2 L HE RS AR . T
FortranfZ il 17— MR BARKIEA BB ERA, ez 5RERGTH, Bty
TORAREREIE, R A TIEREER(EMCSEIL), A %A 1 Fortran 2003k
o ASTRIRE 7R an T I C R G AN H & XL CAU KX #EFortran i

#E 2% TAF

HTEN, BAPCHEES— . BT AR 1 iMakeLists.txt
i, Hh S 52 HSMRNTES . RERATAT L7 B AT IR, anix A4
N

— CMakeLists.txt
L— src
|— bt-randomgen-example.f90
— CMakeLists.txt
— interfaces
| — CMakeLists.txt
| — interface_backtrace.f90
| — interface_randomgen.f90
| L— randomgen.c
L— utils
— CMakeLists.txt
L— util_strings.f9e


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-9/recipe-01

PATRIE T,  src FHZEFHHEFE bt-randomgen-example.f90 , 2RI 1%
AT PAT SO . AT H interface fl utils & 2 AN, XU
PRARE R A G 6 1l o

interfaces  HHIEAMER 7 W2 m FEEERICRS)E.

U1, interface_backtrace.f90 :

module interface_backtrace

implicit none

interface
function backtrace(buffer, ) result(bt) bind(C, name="backtr
ace")
use, intrinsic :: iso_c_binding, only: c_int, c_ptr

type(c_ptr) :: buffer
integer(c_int), value ::
integer(c_int) :: bt

end function

subroutine backtrace_symbols fd(buffer, , fd) bind(C, name="
backtrace symbols fd")
use, intrinsic :: iso_c_binding, only: c_int, c_ptr
type(c_ptr) :: buffer
integer(c_int), value :: , fd
end subroutine
end interface

end module

E TR T

o WE iso_c_binding fHBR, FHifRFortranflCE7AN ok H K] B AE M .
e interface FHEH, M RREAE I F LT BN RFS L.
o bind(C) JEME, NI REHAT G BB,

AT H b AN RS

e randomgen.c: X —NCUHAF, EXINATF T —A %, fFHCH



#fE rand BREAE— X TH) 9 A RRBE L RS 2L
e interface_randomgen.f90: ‘&K CrR%E 27k Fortran ] P47 S H AH

HAR ST

FATHEA cmakeLists.txt SEPIEAFE—RHEFX 1, FHETF3IN. ik
IMAR H %) cMakeLists.txt JF4A:

1. FH—AFortranfICH)IE A8 5 Wi H :

cmake_minimum_required(VERSION FATAL_ERROR)
project(recipe- LANGUAGES Fortran C)

2. CMakelg B E MBS FEARAEAE build HE MW 1ib HFEHP. w847 0k
fRIFAE bin H3'T, Fortrangm PEBiER A RAE/E modules HFE T

set (CMAKE_ARCHIVE_OUTPUT DIRECTORY ${CMAKE CURRENT BINARY DIR}/1
ib)

set(CMAKE_LIBRARY OUTPUT DIRECTORY ${CMAKE CURRENT BINARY DIR}/1
ib)

set (CMAKE_RUNTIME_OUTPUT DIRECTORY ${CMAKE CURRENT BINARY DIR}/b
in)

set (CMAKE_Fortran_MODULE_DIRECTORY

${CMAKE_CURRENT_BINARY DIR}/modules)

3. BER, BATHEANZE 1T cMakeLists.txt , W0 src T HE:

add_subdirectory(src)

4. src/CMakelists.txt XN T AT H%:

add_subdirectory(interfaces)
add_subdirectory(utils)



f£ interfaces ¥ HxH, FAPRIAT LU HEAE:

1. B35 FortranCInterface.cmak fHiR, FRIGUFCHIFortrangmideas n] DL IEAfHh
T H:

include(FortranCInterface)
FortranCInterface VERIFY()

2. F2Fok, A1 E|Backtrace R4 E, FABATIELEFortranfXas A4 F &

find package(Backtrace REQUIRED)

3. WRJE, BIE—NILEEH, H & Backtrace® i3y, FENLEUL KAS,
DL Fortran .22 25 i Y5 A

add library(bt-randomgen-wrap SHARED "")

target_sources(bt-randomgen-wrap
PRIVATE
interface_backtrace.f90
interface_randomgen.f90

randomgen.c

)

4. BATEE AR E A bR B E 1 8% E . M puLic J@YE, DUMEERZDIH
fib A RIS, REIERAMLE B &

target link libraries(bt-randomgen-wrap
PUBLIC
${Backtrace LIBRARIES}

utils FHXH, I&H—1 CMakeLists.txt , HRA—HATHEF: FATQIE—
N EB R, T HFEHPRE SR DX A EF . 55X DN HRKE
RICTF



add_library(utils SHARED util strings.f90)

[F]#] src/CMakelists.txt :

1. f#iH] bt-randomgen-example.f90 ¥sII—/NR]HUAT Hbx:

add _executable(bt-randomgen-example bt-randomgen-example.f90)

2. WA, BAET CMakeLists.txt HAERMIEHAR, FH8EH:E| AT B Fx:

target _link libraries(bt-randomgen-example
PRIVATE
bt-randomgen-wrap

utils

TAEF

e T IEEZ 5, TERIERET REWS (LR BRE. RS 1R a8 7 A2 L

DA PAT I Ak A . Ak, XFEREMZEAZBHL, M2 S5mPEas

K. FortranCInterface , HAICAEAEHEIEFHATH, KAEAFECHIFLRES

FortranZw B8 A A . XM THUETHH B, At EIfAxg A HIERa &

Fw%n%%%@%ﬁ?jﬁnmeﬁﬁ%uﬁﬁ%mﬁﬁXTbmdﬁ@ow

%T%fﬁTiZAé%iﬁ O 1A R 8 R P B3 48 7 1R 44 PR A3 8145 A5 R R 0 AR AT
- N, backtracerk# v LM CiE 5 B FE 4 Fortran, JHRE M4

function backtrace(buffer, size) result(bt) bind(C, name="backtrace"

)

EEZEPS!

interface/CMakelLists.txt FHICMakefChdia R, 7] LUEHAENE T #IUE
BN . CMakeRe@s 2 LR JL A



o S BIESCOF R ERICE RS0, R IR0 2L F VR 4
o EFOE MR, DR (BT AT SCAF)

CMake i 2 fF A 2R 15 2% 2 7 project A HI{HH % LANGUAGES +&
i, XFECMaketu & R4 F4hETE T MmbEas. S FHIE U213 a8 H bRi,
CMake ¥R #E U4 e 2 #5818 Ut g e o o RIL, DL . S5 RIMSUHHE H Co
BEA R E, TMLL .foe 45 R MU (W R FHEE AL EE, TLMEH Foe )Kifd A
FortranZm i a8 dif. MU, XFTC++, .cpp BL .oxx ¥ RKEMAR c++ YuiF
#e WMNTAFIH T C/IC++MFortranil 5 M —L vl e ). ARBIXHY R4, HE
CMaker] LLHGIEE Z 4 44 . WG MIE sy g4, BT 3R R E A
FERRA T B 2, ZEATR? P E AT LU R VrCMake fE 45 5E I
SO EAE AN GRS, AR IXAE

set_source files properties(my source file.axx
PROPERTIES
LANGUAGE CXX

HEEH A5 WE ? CMake AT & B ARBEHEZHE 5 2 W T ARG MRS S W B AR
faj B JE I A R B AR SO B G 13 A o 2 TR P BERE AR DT . IR HARIR S T 24018
5 BAGOREIF—FE, WARIEEE SIRA Y, U s mE & RE R e ans
o tbln, HAIRBIFIES T FortranfIC, [HitFortranif 5 HCiIE S EGE S
AL, KL FHFortran {EBE AR E S « MR A HFortranfIC++i}, J5#&
HAEmMMRAEL, FhC++ii FFRRRES . MR HIRSRES —FF, JATAT
PLE I HARAHMZ ] LINKER_LANGUAGE J& 14, 5#iilCMake NIRATTHY B Frfd FREE
A IE S

set_target_properties(my_target
PROPERTIES
LINKER_LANGUAGE Fortran



9.2 {# F{Fortran/Z i 2 C/C++1ii H

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-9/recipe-02 F# 3|, HpH—NRBl: —4 =&

C++. CHlFortranf1igH. Z~BI7ECMake 3.5k (8 = ilAS) e 20, 7 H.
B2 1EGNU/Linux. macOSHIWindows 47 i i .

SHIEEHANT, SR T Tk iFortrangs S I BLASHILAPACKZ KL%, Bl
AT ECHHRI A EAT. KB, REFIHERA T, HIZKEMAEA A
Al B SGEATIMSNE, SERA MR & C++HRIFortranfy 5, AR 4
PRIRE LI i

i

Ao, ALK A3 T B4R . AR, A IA B SEAS BCL S,
EIAT BB 7w ST, R R BB SO B 25K, JF45 2 LR
(NMCEZTAF

— cMakeLists.txt
— README.md
L— src
— cMakeLists.txt
— linear-algebra.cpp
L— math
— CMakeLists.txt
— CxxBLAS.cpp

— CxxBLAS.hpp
— CxxLAPACK.cpp

L— CxxLAPACK.hpp

XH, UL T BLASHILAPACKI T A Es, BTN T src/math T IEE
T, FEEFFAN linear-algebra.cpp - K, FrAVEEE src FHE . A
¥ CMakefChE 23 £y =1~ cMakeLists.txt A, IAERTIBIX LA,


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-9/recipe-02

HAR STt

RZATH RS 1 CH+(TE izl ) EREF1E 5 ) A C (3 e Fortran1 I RE T /5 A 15
5)o EMREF T cMakeLists.txt A, FRATHE LML N AR

1. AU MESESOH, JFEFEC+HHIRIE:
cmake _minimum_required(VERSION FATAL_ERROR)

project(recipe- LANGUAGES CXX C Fortran)

set (CMAKE_CXX_STANDARD 11)
set (CMAKE_CXX_EXTENSIONS OFF)
set (CMAKE_CXX_STANDARD_REQUIRED ON)

2. {# GNUInstallDirs FRERLRE B CMake BrASMBNAE, LR T #UAT 344
AR H 3. FRAT1IEFE 7~ CMake ¥ FortranZ 3 B H S 4F ik
£ modules HX |:

include(GNUInstallDirs)
set (CMAKE_ARCHIVE_OUTPUT_DIRECTORY
${CMAKE_BINARY DIR}/${CMAKE_INSTALL_LIBDIR})
set (CMAKE_LIBRARY_OUTPUT_DIRECTORY
${CMAKE_BINARY DIR}/${CMAKE_INSTALL_LIBDIR})
set (CMAKE_RUNTIME_OUTPUT_DIRECTORY
${CMAKE_BINARY DIR}/${CMAKE_INSTALL_BINDIR})
set (CMAKE_Fortran_MODULE_DIRECTORY ${PROJECT_BINARY_DIR}/modules

)

3. W, AN T HR:

add_subdirectory(src)

ﬁ:jzﬂ# src/CMakeLists.txt %iﬂﬂj75%**4\E3§% math , ;iq“flf?%ﬁﬁffﬁiﬁflé§
7%, f£ src/math/CMakelists.txt 7', FRATFHZE DL FHRAE:



1. M find_package K3KHUBLASHILAPACKE 1117 &:

find package(BLAS REQUIRED)
find package(LAPACK REQUIRED)

2. 1% FortranCInterface.cmake P, FfIGiEFortran. CHIC++4m a8 & 1
A

include(FortranCInterface)
FortranCInterface VERIFY(CXX)

3. AL T EEA R Ab P 2% 7 Sk i FEBLAS FILAPACK -1l B ) 44 Bk 1ol . []
¥, FortranCInterface W TE 4RI E H XA —N 4
N fc_mangl.h FISKSCAR BB B

FortranCInterface HEADER(
fc_mangle.h
MACRO_NAMESPACE "FC "
SYMBOLS DSCAL DGESV

)

4. BERR, IWiInT —AFE, H S5 BLASHILAPACK B 28 VR S . F4T
WFE E BB S EE ) H 3% VEE pusBLIC @M, ‘& A H AR
T math [ HFRIEMHERAS AT &

add_library(math "")

target_sources(math
PRIVATE
CxxBLAS. cpp
CxxLAPACK. cpp

target_include_directories(math
PUBLIC



${CMAKE_CURRENT_SOURCE_DIR}
${CMAKE_CURRENT_BINARY DIR}

)

target_link_libraries(math
PUBLIC
${LAPACK_LIBRARIES}

B3] src/CMakeLists.txt , FATERZGM T —A0]HAT s, 0B HEET
BLAS/LAPACK £, 2% 3 F 80 5 J2E -

add_executable(linear-algebra "")

target_sources(linear-algebra
PRIVATE
linear-algebra.cpp

target link libraries(linear- algebra
PRIVATE
math

TAERH

ffiF] find_package i€ / EHEBEEIMEE . VAR BT —FE, T5EHIRLT GEi
IER LR EATE SR e B3 R4, FRATTTHI I (14 1) R G 38 1 48 PR AT
SiEL. A FortranCInterface BiHKAG &Pk KICHMCH+4i %R 5
FortranZm i 28 )3 A5 E. AT A FortranCInterface HEADER BRI T A
FREL S, DL EEFortran T RIFE A2 ARTREL . FFiEE DL AR EY S2EE:

FortranCInterface HEADER(
fc_mangle.h
MACRO_NAMESPACE "FC "
SYMBOLS DSCAL DGESV



XA WA fe_mangl.h SkOCF,  HA L& MFortrang 3 54 7 1) 44 PRI BL
%, B HARER A7 — 3 H 3% CMAKE_CURRENT_BINARY DIR H1. FRATT/NOMHE
% CMAKE_CURRENT_BINARY_DIR W B NE Y~ HIHIE & HAE. K

#) fc_mangle.h I R:

#ifndef FC_HEADER_INCLUDED
#define FC_HEADER_INCLUDED

/* Mangling for Fortran global symbols without underscores. */
#tdefine FC_GLOBAL(name,NAME) namettt

/* Mangling for Fortran global symbols with underscores. */
#tdefine FC_GLOBAL_(name,NAME) nametttt

/* Mangling for Fortran module symbols without underscores. */
#tdefine FC_MODULE(mod name,name, mod NAME,NAME) _ ##tmod name## MOD i

#name

/* Mangling for Fortran module symbols with underscores. */
#tdefine FC_MODULE_(mod name,name, mod NAME,NAME) _ ##fmod name## MOD

##name

/* Mangle some symbols automatically. */
#define DSCAL FC_GLOBAL(dscal, DSCAL)
#define DGESV FC_GLOBAL(dgesv, DGESV)
#endif

A ) 2 12 248 T RIZR AT R0 T . T-Fortran A X 42 K/NE, FEIFE AT
RELI/NE BRSO, Xl vl B X P RS DA S A 2 L B . JER, CMake
W R Bk AE Fortran B B 5 17 10 75 -5 28 B0

NOTE:#Il7t, BLASHILAPACKHIVF % LI ERTE Fortran T HIFE [ 77 T — N CHIE
HE. XEARERCOEhREL, 2 9FNCBLASHILAPACKE.



H T IR A 2R B AR 34T B ks, BT CAIRATTNZ X H bR
] PUBLIC . INTERFACE F1 PRIVATE W] WL1EJE MRS H TR . SIECH—
M, BFEHZ. i XL, M5 target_link_libraries —ZffAHHS, IX
L e M 1) B SR AR [T 1D

o fHF] PRIVATE JEME, FEXE HBERZRIYHET H A, WARERZEH © iR HAh

EEA
o f¥H] INTERFACE J&PE, FEXs RBERRBIME ] 2T B ARAE KB B br o

o M puBLIC JBIE, FERAHBERRIZET H AR, DLACK EAR OB H A4
] HoAtls H o



9.3 1¥ i Cython#4 & C++H1PythonJii H

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-9/recipe-03 F 33|, HAH —DC++Rpl. ZnHl
1t CMake 3.5/R (B3 =i il A) 2 B2, FF H 2 44E GNU/Linux. macOSHI
Windows L3t 47 i i .

Cython& — M E A ks, & LY APython4w ECH €. CythonsE — N IEH TRk
()T E, ] CythonZifiiE = (& T-Pyrex). Cythonft]—™ i 78 F 4512 itk
PythonfUHE ({3 &, ‘&t 7] LA T3 id Cython/Z{iPython 5 C(++)# D X% . A
I, AT E SN RG], FEs A £ CMake )35 Bl K {8 F Cython
5 C(++)FPythonik 47T % .

HE& TAE
FATEAL FH LT C++4Xh5( account.cpp ):

#include "account.hpp”

Account::Account() : balance( ) {}

Account::~Account() {}

void Account::deposit(const double amount) { balance += amount; }
void Account::withdraw(const double amount) { balance -= amount; }

double Account::get balance() const { return balance; }

AL HeME 7 LR #2 H( account.hpp ):

#pragma once

class Account {
public:
Account();

~Account();

void deposit(const double ;


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-9/recipe-03

void withdraw(const double 5

double get balance const;

private:

double balance;

1

XA RIS, FRATAT CLATE RN EFIERATIR P o 7] AFEMRK ' A7 3R
K, A LMEH get_balance() BN RE. REAHZ Account KIFAH
5%
AT B b2 e H i M Python 5IX ANC++8H1T7 8 B, #f)ikili, 7EPython’y
[, FAIAEHBE M RIX — A

o

o

account = Account()

account.deposit( )

account.withdraw( )

balance = account.get balance()

A, FFE—ANCython$z I SCAF(H A account.pyx ):

# describe the c++ interface
cdef extern from "account.hpp":
cdef cppclass Account:
Account() except +
void deposit(double)
void withdraw(double)
double get_balance()

# describe the python interface
cdef class pyAccount:
cdef Account *thisptr
def cinit
self.thisptr = new Account()
def  dealloc



del self.thisptr

def deposit :
self.thisptr.deposit(amount)

def withdraw :
self.thisptr.withdraw(amount)

def get_balance
return self.thisptr.get _balance()

H AR STt
e A B Python4 11

1. CMakelists.txt & X CMakefkK#fili. IiH ZFRMIES:

# define minimum cmake version

cmake _minimum_required(VERSION FATAL_ERROR)
# project name and supported language
project(recipe- LANGUAGES CXX)

# require C++11

set (CMAKE_CXX_STANDARD )

set (CMAKE_CXX_EXTENSIONS OFF)

set (CMAKE_CXX_STANDARD_REQUIRED ON)

2. Windows_ I, SIFAEREE AR AR, R AT B0 H 1
MR 5 Python A 558 1A i SR AR DL . X B IRATI BRI WReleaseZS Y.

if(NOT CMAKE_BUILD TYPE)
set(CMAKE_BUILD_TYPE Release CACHE STRING "Build type" FORCE

)
endif()

3. fERBIt, & EPythonfi ks

find package(PythonInterp REQUIRED)



4. NI I CMake AR #4) i Python i b

# directory cointaining UseCython.cmake and FindCython.cmake
list (APPEND CMAKE_MODULE_PATH ${CMAKE_CURRENT_SOURCE_DIR}/cmake-
cython)

# this defines cython_add module
include(UseCython)

# tells UseCython to compile this file as a c++ file
set_source files properties(account.pyx PROPERTIES CYTHON_IS CXX
TRUE)

# create python module
cython_add_module(account account.pyx account.cpp)

# location of account.hpp
target_include_directories(account
PRIVATE
${CMAKE_CURRENT_SOURCE_DIR}

5. % XAl

# turn on testing

enable_testing()

# define test
add_test(
NAME
python_test
COMMAND
${CMAKE_COMMAND} -E env ACCOUNT MODULE_PATH=$<TARGET FILE_
DIR:account>
${PYTHON_EXECUTABLE} ${CMAKE_CURRENT_SOURCE_DIR}/test.py



6. python_test $WAT test.py , IXH T —LefFgCRBUKERE, FIRIERAL:

import os

import sys
sys.path.append(os.getenv('ACCOUNT_MODULE_PATH'))
from account import pyAccount as Account

accountl = Account()

accountl.deposit( )

accountl.deposit( )

account2 = Account()

account2.deposit( )
account2.deposit( )
accountl.withdraw( )

assert accountl.get_balance(

) =
) =

assert account2.get_balance(

7. A TIXA, EATATURCE . AR as 1

$ mkdir -p build
$ cd build

$ cmake ..

$ cmake --build .
$ ctest

Start 1: python_test

1/1 Test #1: python test ........ ..., Passed 0.03 sec
100% tests passed, @ tests failed out of 1

Total Test time (real) = 0.03 sec



TAEFH

Ao, AR — X BB cMakeLists.txt SCMXTH: T PythonfIC++, {H
el A FindCython.cmake HEATHISEIL. UseCython.cmake HidR, JlE
{E cmake-cython T . IXESHIHELFEAEFH LA

# directory contains UseCython.cmake and FindCython.cmake
1ist (APPEND CMAKE_MODULE_PATH ${CMAKE_CURRENT_SOURCE_DIR}/cmake-cyth

on)

# this defines cython_add _module
include(UseCython)

FindCython.cmake fl & fE UseCython.cmake 1, FiE X

T ${CYTHON_EXECUTABLE} AF& . J5— /M X

1 cython_add_module F cython_add standalone_executable PR e
T8 Python S SRANM L Y AT AT AR o X PIMEEERASAT A

https://github.com/thewtex/cython-cmake-example/tree/master/cmake T %%,

XA, ] cython_add_module GU%E—/NPythontibfE ., &, HlHIE
FRERT CYTHON_IS_cxX i SCAFEMHE BN TRUE , LUE cython_add_module P
FONIEWATR: pyx 1N c+ XHFIEAT S0 1F:

# tells UseCython to compile this file as a c++ file
set_source_files properties(account.pyx PROPERTIES CYTHON_IS_CXX TRUE

)

# create python module

cython_add_module(account account.pyx account.cpp)

Python#iHt#E ${CMAKE_CURRENT_BINARY DIR} @&, Jy 7 il:Python
¥ test.py BRI, IWAVEH—AHE SCAEEBLBMERMBT, %5
BRTAE test.py FRE path BR. W, WTHHSRE AN
CMake ] $i47 AL, DMELERATPython A2 7% B AN . X NRATIR
LT EMaI M, B T BT G


https://github.com/thewtex/cython-cmake-example/tree/master/cmake

add_test(
NAME
python_test
COMMAND
${CMAKE_COMMAND} -E env ACCOUNT_MODULE_PATH=$<TARGET_FILE_DIR:
account>
${PYTHON_EXECUTABLE} ${CMAKE_CURRENT_SOURCE_DIR}/test.py

BATREF account.pyx XAIF, IXZPython5C++22 ][ S0, X C++$2
3T ik

# describe the c++ interface
cdef extern from "account.hpp":
cdef cppclass Account:
Account() except +
void deposit(double)
void withdraw(double)
double get balance()

A LLE R cinit Fid PR L. __dealloc M4 ek £ LA
M deposit Hl withdraw 7552 U0l 55 B i C++ S AR VT AL I o

ﬁZ,EWT—ﬁM%,ﬁﬁﬁkﬁmmmﬁﬁ%W%%ﬁéwmmﬂOHo@
BT DLl pip LB EMIA L SPipenv, 503§ H Anacondaik % 3% .

FEAEDS!

CiE 5 I LEAT SRR & . QR A BB A A IE s BT/ s 28, BATTRT BLZEC
BOZ EEEE—ACHZR,

KAk MemoryviewH (it 7 BRI ThAE, AT DAL ATV [A] 1 C/C++ B H:7EPython
RO AT, AN 7 EATAT 6
#: http://cython.readthedocs.io/en/latest/src/userguide/memoryviews.html .

EAEAF R NUmPY B4 BB S 9 C++AUZH Oy Al fE -


http://cython.readthedocs.io/en/latest/src/userguide/memoryviews.html

9.4 fif i Boost.Python#4 #: C++f1PythonJi
H

NOTE: M RG4S 7T LAZE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-9/recipe-04 3K 2|, HAH —ANC++mfl. ZnHl
7t CMake 3.5/ (558 imhieAS) o2 A 21, 7 B 2 &£ GNU/Linux. macOSH!
Windows 3£ 47 i P

BoostZE NC++AL 2t T Python$% M. A7l J 7 anfal 7E 4Kt T-Boost
C++Ii H H{f FICMake, )5 HAE APythonBi kA FRA TR 3 A 1 i 7~
B, FH22H Cythonzm il I C++523H( account.cpp )T H..

R TAE
{R%F account.cpp ALHIFNS, ABHT—AN 7~ A 8 L SCAF( account.hpp ):

#pragma once

#define BOOST_PYTHON_STATIC_LIB
#include <boost/python.hpp>

class Account
{
public:
Account();
~Account();
void deposit(const double ;
void withdraw(const double ;

double get balance const;

private:

double balance;

)i


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-9/recipe-04

namespace py = boost::python;

BOOST_PYTHON_MODULE (account)

{
py::class_<Account>("Account")
.def("deposit", &Account::deposit)
.def("withdraw", &Account::withdraw)
.def("get balance", &Account::get balance);
}
HAR S it

Ui £ C++ 150 H HH 1 il Boost.Python ) 25 3% .

1. MZHT—FE, 150 R ARIRAS . WIHARR SCRFE S MBI E2 27

# define minimum cmake version

cmake _minimum_required(VERSION FATAL_ERROR)

# project name and supported language
project(recipe- LANGUAGES CXX)

# require C++11

set (CMAKE_CXX_STANDARD 11)

set (CMAKE_CXX_EXTENSIONS OFF)

set (CMAKE_CXX_STANDARD_REQUIRED ON)

# we default to Release build type
if(NOT CMAKE_BUILD_TYPE)
set (CMAKE_BUILD_TYPE Release CACHE STRING "Build type" FORCE

)
endif()

2. Aorfldr, KHiPythonfliBoost/E, LK A# I PythoniE47 MR .
Boost.PythonZ £ #i T Boosthi A ATPython i A, IR 1 75 256 X i N 4L 4F
1) 4 Bk AT AL <



# for testing we will need the python interpreter
find package(PythonInterp REQUIRED)

# we require python development headers
find_package(PythonLibs ${PYTHON_VERSION_MAJOR}.${PYTHON_VERSION
_MINOR} EXACT REQUIRED)

# now search for the boost component
# depending on the boost version it is called either python,

# python2, python27, python3, python36, python37,

list(
APPEND _components
python${PYTHON_VERSION MAJOR}${PYTHON_VERSION_MINOR}
python${PYTHON_VERSION_MAJOR}
python

set(_boost_component_found "")

foreach(_component IN ITEMS ${ components})
find_package(Boost COMPONENTS ${ component})
if(Boost_FOUND)
set(_boost_component_found ${ component})
break()
endif()

endforeach()

if(_boost_component_found STREQUAL "")

message(FATAL_ERROR "No matching Boost.Python component foun
d")
endif()

BT 4, & L Pythonfsbe K ARSI

# create python module

add_library(account



MODULE

account.cpp

target link libraries(account
PUBLIC
Boost: :${ boost component_ found}
${PYTHON_LIBRARIES}

)

target_include_directories(account
PRIVATE
${PYTHON_INCLUDE_DIRS}

# prevent cmake from creating a "lib" prefix
set_target properties(account
PROPERTIES
PREFIX ""

if(WIN32)
# python will not import dll but expects pyd
set_target_properties(account
PROPERTIES
SUFFIX ".pyd"

)
endif()

4. fJa, XTI

# turn on testing

enable_testing()

# define test
add_test(
NAME
python_test



COMMAND
${CMAKE_COMMAND} -E env ACCOUNT_MODULE_PATH=$<TARGET_FILE_
DIR:account>
${PYTHON_EXECUTABLE} ${CMAKE_CURRENT_ SOURCE_DIR}/test.py

5. FCE. AT

mkdir -p build
cd build
cmake ..

cmake --build .

B2 TR - N - N -T2 3

ctest

Start 1: python_test

1/1 Test #1: python test ......... ..., Passed 0.10 sec
100% tests passed, @ tests failed out of 1

Total Test time (real) = 0.11 sec

TAEF

HUE, AT Cythonfise, M2 W T1E R4t LifIBoost/%, LLKPython(t)Jt
R SCAF R o

Python (RIJT 5 S SCAF AR R 2 TR T

find _package(PythonInterp REQUIRED)
find_package(PythonLibs ${PYTHON_VERSION_MAJOR}.${PYTHON VERSION_MIN
OR} EXACT REQUIRED)

HAA R MRS, RERIT KM 1Ak, X PythonLibs [ ZERIT K
S SCAEANPE [ ERRARNRARA, SR samE. B2, ada A ek
B 56 4= VL AL A ARAS o



sEf7Boost.Pythonf, FRAT TR 52 A2 O 22 1) 42 FREE 4 T Boost il A, K
FHATHIPython3 53 . tR#EBoosthi A HIAIE, 7] LA FHpython. python2.
python3. python27. python36. python37%5%% ., AT S & 1) 42 Fr % &R 3 5 il
HIARR, G 7R, RAEERAE R EIVLEC PRI 42 R

list(

APPEND _components
python${PYTHON_VERSION_MAJOR}${PYTHON_VERSION_MINOR}
python${PYTHON_VERSION_MAJOR}
python

)

set(_boost_component_found "")

foreach(_component IN ITEMS ${ components})
find_package(Boost COMPONENTS ${_ component})
if(Boost_FOUND)
set(_boost_component_found ${ component})
break()
endif()

endforeach()

if(_boost_component_found STREQUAL "")
message(FATAL_ERROR "No matching Boost.Python component found")
endif()

A DL % B AN CMakeZe &, Sk BoostFE HI{E 770, #lfn, CMakei’
HE 7 PR I

e Boost_USE_STATIC_LIBS: % B NONZ J5, W LM &R A Boost
J o
e Boost_USE_MULTITHREADED: % & NONX J5, T LAYk 2 e FERAS .
» Boost_USE_STATIC_RUNTIME: % & ANONZ 5, A PA{EC++HZITHERESH
EAFI A I Boost % .

BEORGE 55 — AR5 SRR add_library MIRRIHRIETN. FRATCOEMNHE1ZHE 3T
THRZ], CMake#zsz L NIEUEN add_library [EE —MNEHUSHL:



o STATIC: O FFAEE, WHLEXN GOCH AR, e AR H AR,

Bilhn: AT AT SO

o SHARED: I JL =27, g2 v LA BEHE AR B AT I N ) /2

-oman@@ﬁ%ﬁ WL RN G A TR EATARBIFRSEH, BA
B e B R = g

MODULE &I AE sl — Mdifh e, 2 shSHLEX R (DSO), WA shidEs
ARATT AT HAT SO, AR AIPR T DAFEISATIT N E . T IRAUETHCH K &
Python, At LAPythonfif 2% 5 LR (RIS AT N RAT TR . {4 MODULE T
HE4T add_library , AJLLIEESR RGIEE AT INETZ (B a0: Unix R4t L 1lib).
J& — DA E R I T BOE S 1 B AR R R PAT B, R R

set_target_properties(account
PROPERTIES
PREFIX ""

SEPythonfIC++42 O 7], 75 2 mPython i iR i iE 2 2IC++ )=, IEF)
H X Python t] WL 5=, FRATA Al RE B iy R IXEERF 5. £ L—oRfld, 3R
IHE 57— A3 account.pyx CAFIXFEA L. 2418 I Boost.Pythonf, FRATH
P CHHARRE AR 11, BRATIE LT B B BE ()42 1 SR Bk 20E

BOOST_PYTHON_MODULE (account) {
py::class_<Account>("Account™)
.def("deposit”, &Account::deposit)
.def("withdraw", &Account::withdraw)
.def("get balance", &Account::get_balance);

BOOST_PYTHON_MODULE AR €& 7E <boost/python> 1, 71576 Pythonf#% 1.
PO AFF— Account PythonZk, iZZEBUBIC++3K. XFIFHL T, KA
A e B N U 75 B A I eR BT M) bR B ——Jm R 3e BROASE I, HRAE R
Python & i F s H:

myaccount = Account()



250 G Y L R U, B R AT R . AN, W
%< BOOST_PYTHON_MODULE H1{a[ A deposit . withdraw F1 get balance B

B, IR eI R I CH+3TT

IXFE, Pythonn]LAfE PYTHONPATH 34w 1% 5 MU . XA R, FRATEE
T PythonflIC++Z Z [AAHA T1# B0 B . PythonfURS B THEE AR SZ IR #], ANFEE
RIFREES A, JEOREFPython XA

from account import Account

accountl = Account()

accountl.deposit( )
accountl.deposit( )
account2 = Account()

account2.deposit( )
account2.deposit( )
accountl.withdraw( )

assert accountl.get _balance() ==

assert account2.get_balance() ==

FEZEDS!

XA, AR T R4 2222 1Boost, Kt CMake it 2 2kl AH 3
M. B, Wl PAKsBoostlf ST H —i& 4R M, JRRF LRI, 1EvTi A i) — 8
Jr it . Boostfl H ()2 — T M AE 17 ks Python 5 C(++) T3 . AR, 5
G s SCRF AN CH+AREAH SR B ] B AR I 2 AT 0, (K DYBoost.Python AN gt &
PRI AL PR BIF, B TH 1 12 Boost. Python i) & 2 £ 4005 %



9.5 {# F pybind11#4 £ C++F1Python i H

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-9/recipe-05 F# 3|, HAH —DC++Rpl. ZnHl
1ECMake 3.111x (BE S hiA) H A 1), HH H L EGNU/Linux. macOSH!
Windows L3t 47 i i .

AU 7R, FRAT1{E FH Boost.Python 5 C(C++)8: 1. AuRfilHr, FRATTH: 22
Hpybind11#Python 5 C++4: 1. HSIURH T C++11 004, PRI 7R 28
CH+1THI G RS o FRA TRAE S £E T B I 407 3R E pybind 1145 AR 2 FA1 T F 3
H, 45—t FetchContent)7i2:{Pythond 11, FRATIE 45 5375 M8 %=
FATHAE . EEEE2TR, @i PyPIkK A —NH CMake/pybind11
I FIC++/PythonIii H o JmAP & E T X A7, FFE R mmT ey, fenf
DL pip 23,

& TAE
PATEREE account.cpp A2, HAEM account.cpp :

#pragma once
#include <pybindll/pybind11l.h>
class Account
{
public:
Account();
~Account();
void deposit(const double ;
void withdraw(const double ;

double get balance const;

private:
double balance;
}s
namespace py = pybindll;


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-9/recipe-05

PYBIND11l MODULE(account, m)
{

py::class_<Account>(m, "Account™)
.def(py::init())
.def("deposit", &Account::deposit)
.def("withdraw", &Account::withdraw)
.def("get balance", &Account::get balance);

#Z [ pybind 113k 75 30, 1853 CMakety i
(https://pybind11.readthedocs.io/en/stable/compile ). FAH#

H] add_subdirectory Fipybind11 S ATIH. 1H/2, &K pybind1 135S & 2
Mol | H Hxd, masEs o e BN A H FetchContent
(https://cmake.org/cmake/help/v3.11/module/FetchContent.html ).

N TAE T APl E i AR, BATERAHE AT IR R 7 B 3, JF
A5 FH I T AR 35T A7 R

account
F—— account.cpp
F—— account.hpp
— CMakeLists.txt
L test.py
CMakeLists.txt

[ T

AR ST
EBRATFEA A — FIXADTEF, %1 cMakeLists.txt XN E:

1. & CMakelists.txt fF:

# define minimum cmake version
cmake _minimum_required(VERSION FATAL_ERROR)

# project name and supported language


https://pybind11.readthedocs.io/en/stable/compile
https://cmake.org/cmake/help/v3.11/module/FetchContent.html

project(recipe-05 LANGUAGES CXX)

# require C++11

set (CMAKE_CXX_STANDARD 11)

set (CMAKE_CXX_EXTENSIONS OFF)

set (CMAKE_CXX_STANDARD_REQUIRED ON)

XA, Eil 7T AR Python R4

find package(PythonInterp REQUIRED)

SRJG, HBLE account T H3%:

add_subdirectory(account)

- E SCHRITINR

# turn on testing

enable_testing()

# define test
add_test(
NAME
python_test
COMMAND
${CMAKE_COMMAND} -E env ACCOUNT_MODULE_PATH=$<TARGET_FILE_ DI
R:account>
${PYTHON_EXECUTABLE} ${CMAKE_CURRENT_SOURCE_DIR}/account/tes
t.py
)

account/CMakeLists.txt H, 7EACE N IKREpybind11 /6

include(FetchContent)



FetchContent Declare(

pybindll sources
GIT_REPOSITORY https://github.com/pybind/pybindll.git

GIT_TAG v2.
)

FetchContent_ GetProperties(pybindll sources)

if(NOT pybindll sources POPULATED)
FetchContent Populate(pybindll sources)

add_subdirectory(
${pybindll sources SOURCE_DIR}
${pybindll sources BINARY_DIR}

)
endif()

6. fa, &N Pythonfidk, FRAAHBIEGED add_library . 447 H R
ARG SR Bt &
5 PYTHON_MODULE_PREFIX A/l PYTHON MODULE_EXTENSION , iX P%/ME

pybind111& 4 bk HH >k

add_library(account
MODULE
account.cpp

target link libraries(account

PUBLIC
pybind11: :module

set_target properties(account
PROPERTIES
PREFIX "${PYTHON_MODULE_PREFIX}"
SUFFIX "${PYTHON_MODULE_EXTENSION}"



7. AT

$ mkdir -p build
$ cd build

$ cmake ..

$ cmake --build .
$

ctest
Start 1: python_test
1/1 Test #1: python_test ............ ...ttt Passed 0.04 sec

100% tests passed, 0 tests failed out of 1
Total Test time (real) = 0.04 sec

TAERH

pybind 11/ Dy REAI{ H S5 Boost.PythonE&# KL, pybind112& — AR EH K

i At F B2 S FFC++11.  account.hpp IR HE X5 Z B~ H13E
VR

#include <pybindll/pybind11l.h>

namespace py = pybindl1l;
PYBIND11_MODULE(account, m)

{

py::class_<Account>(m, "Account")
.def(py::init())
.def("deposit"”, &Account::deposit)
.def("withdraw", &Account::withdraw)
.def("get _balance", &Account::get balance);

[EAE, FRATAT LT B Python 7 V242 Wi S B C++ R U . i
Bt PYBIND11_MODULE FE27EF AN HFF pybindll::module H'iE 3, i LLATAR
T ELHE 1 IR



add_subdirectory(
${pybind1l_sources_SOURCE_DIR}
${pybind11l_sources_BINARY_DIR}

)

5 Z B RIR I AR 22 Ak

o NFEAERG L% dpybind11
e ${pybind1l_sources_SOURCE_DIR} T Hz, fl & pybind11
) CMakelist.txt 1, ERNTFHAMETER, XA HRIEAAELE

XAHER B iR 7 RAZEH FetchContent , EMC B K 3REX pybind 11754 LA Al
CMakef&isk, PIER LA add_subdirectory 5|H. f#/H FetchContent 1%
G AT LME R pybind 11 ER R Fh AT, 3 Fo VA s AR 422 Py thon f5E 2

add_1library(account
MODULE

account.cpp

target link libraries(account
PUBLIC
pybind11: :module

fEH T B a4, #ERPython B EAS 2| — AN E X RIFMATSM G, 5
Python A 55 e 25 :

set_target properties(account
PROPERTIES
PREFIX ${PYTHON_MODULE_PREFIX}
SUFFIX ${PYTHON_MODULE_EXTENSION}

F cMakeLists.txt CAFIHRER >, #AEPATIE (S BT — A7 5148 FH AH ]
1] test.py )o



FEAEDS!

FATTRT LK pybind 1 18RS B0 5 2T H IS AR A i ZE b, X # fEifb CMake 4ty
TV BRAE g 13 X pybind 1 1S AR EAT I 28 U5 1] (R 225K . 50, FRATTAT BLKE
pybind1 135 4% & XN —ANGit F# . (https://git-scm.com/book/en/v2/Git-Tools-
Submodules ), PAN % pybind 115G ) B3 o

fEoR B, FATMEH] FetchContent MR TIXAN LR, "EHRAL T —FhaEH K21
Jiik 5 HICMake 7 I H , AN & AU PR B e IS . [FIRE, JRATTd AT BT
FH G A 2 B0 7 VR R A [ (2 WL 8 ).«

BEEFWME KA. & OUMFERE. B N XS e, E5%
pybind11 3 #4:https://pybind11.readthedocs.io


https://git-scm.com/book/en/v2/Git-Tools-Submodules
https://pybind11.readthedocs.io

9.6 {# f{Python CFFIiE 5C, C++, Fortran
M Python

NOTE: M RG4S 7T LAZE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-9/recipe-06 K2, HAH —AC++mplFl—
Fortran/~fl. 1Z/~BI1E CMake 3. 11k (8E =i A) h 2B 2401, I HE&fE
GNU/Linux. macOSHIWindows_F #4715 .

R =N, A% F Cython. Boost.Pythonflpybind111F }yi%#:Python
MC++ T H ., Z AR R, EEGEERRC++HEO. AT, TRESIEEIXAE
fE L. 5 Python 5 Fortransl Hifth 15 = T4 1 .

Ao, FATEAE FIPython CHIAMNE Bk ¥4% 1 (CFFI, = I
https://cffi.readthedocs.io). HTCRIEBHAET, REZHHWEIET (fLFEFortran)#h
AEfy L CRe T iE S, T LLPython CFFIE K Python 5 K& 1E 5 45 & E— i)
T.H. Python CFFIfEE, AR S HARRAMMCHE D, XEWE AR
HE & R I Python 2, tHANSXTCE LA AR A AL AT B ) .

AT, KA A s R AT R P s, @it CRE K Python CFFIRLAH T
PythonfIC++. FRATH B Frse Ll —A BRSO 0. g0, JRATATBAsE
B TLAMRATIR 7, BEANIK P &R A AR o FRAT T a1 18 anfer fi
Python CFFI3Ki%#:PythonflFortran 3k 45 o A< 2% .

EEHEITH, WEREPYPI & —A4 I CMake/CFFIH4 £ [{)C/Fortran/Pythonii
H, MBI EF XA, FRamfHTaw, e pip %
1.

#ES TAF

BATNCH+SZEFNE: 45, HEEATAEL N account/implementation 1) H

K. SEPCH( cpp_implementation.cpp )EMLT Z AT~ B, (H 2 H S A W

5 BENBA TR GRS R R — N E AR A, B DA U (R0 RAE U
] i CL 42 B 2 -


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-9/recipe-06
https://cffi.readthedocs.io)。由于C是通用语言，大多数编程语言(包括Fortran)都能够与C接口进行通信，所以Python

#include "cpp_implementation.hpp"
#include <cassert>

Account: :Account()
{
balance = ;
is_initialized = g
}
Account: :~Account()
{
assert(is_initialized);
is_initialized = g
}
void Account::deposit(const double amount)
{
assert(is_initialized);
balance += amount;

}

void Account::withdraw(const double amount)

{
assert(is_initialized);
balance -= amount;

}

double Account::get_balance() const

{
assert(is_initialized);

return balance;

F2 0 3CF( cpp_implementation.hpp )EL & U1 N %
#pragma once
class Account

{
public:



Account();
~Account();
void deposit(const double amount);
void withdraw(const double amount);

double get balance() const;

private:
double balance;
bool is initialized;

};

A, AR 7 C-C++#2 1 ( c_cpp_interface.cpp ). XH¥ 2 A15Python
CFFIER: #2110

#include "account.h"

#include "cpp_implementation.hpp"

#define AS_TYPE(Type, Obj) reinterpret_cast<Type *>(0bj)
#define AS_CTYPE(Type, Obj) reinterpret_cast<const Type *>(0bj)

account_context_t *account_new()

{

return AS_TYPE(account_context_t, new Account());

}

void account_free(account_context_t *context) { delete AS_TYPE(Accou
nt, context); }

void account_deposit(account_context t *context, const double amount)

return AS_TYPE(Account, context)->deposit(amount);
}

void account_withdraw(account_context_t *context, const double amoun
t)
{

return AS_TYPE(Account, context)->withdraw(amount);

}

double account_get balance(const account_context_t *context)



return AS_CTYPE(Account, context)->get_balance();

account HET, FATFH T CHO( account.h ):

#ifndef ACCOUNT_API
#include "account_export.h"
#define ACCOUNT_API ACCOUNT_EXPORT
#endif
#ifdef _ cplusplus
extern "C"
{
#endif
struct account_context;
typedef struct account_context account_context t;
ACCOUNT_API
account_context_t *account new();
ACCOUNT_API
void account free(account context t *context);
ACCOUNT_API
void account_deposit(account context t *context, const double amou
nt);
ACCOUNT_API
void account withdraw(account context t *context, const double amo
unt);
ACCOUNT_API
double account _get balance(const account context t *context);
#ifdef _ cplusplus
}
#endif
#endif /* ACCOUNT_H_INCLUDED */

FATIEHGA T PythontZ 11, CREAERH Ja X IE#EAT F 18 ( _init_ _.py ):

from subprocess import check output



from cffi import FFI

import os

import sys

from configparser import ConfigParser
from pathlib import Path

def get_lib_handle(definitions, header_file, library file):
ffi = FFI()
command = ['cc', "-E'] + definitions + [header_file]
interface = check output(command).decode( 'utf-8")
# remove possible \r characters on windows which
# would confuse cdef
_interface = [1l.strip('\r') for 1 in interface.split('\n")]
ffi.cdef('\n'.join(_interface))
lib = ffi.dlopen(library file)
return 1lib

this interface requires the header file and library file
and these can be either provided by interface_file names.cfg
in the same path as this file

HOH H H

or if this is not found then using environment variables

_this _path = Path(os.path.dirname(os.path.realpath(__file )))

_cfg file = _this path / 'interface file names.cfg'

if cfg file.exists():

config = ConfigParser()

config.read(_cfg file)

header_file name = config.get('configuration', "header file name")
_header_file = _this _path / "include' / header_file name
_header_file = str(_header_file)

library file name = config.get('configuration', 'library file name'

)
_library file = _this path / 'lib' / library_file_name
_library file = str(_library file)

else:

_header_file = os.getenv('ACCOUNT HEADER FILE")
assert _header_file is not None
_library_file = os.getenv('ACCOUNT_LIBRARY_FILE")

assert _library file is not None



_lib = get_1ib_handle(definitions=['-DACCOUNT API=', '-DACCOUNT_NOIN
CLUDE'],
header_file=_header_file,
library file=_library file)
# we change names to obtain a more pythonic API
new = lib.account_new
free = _lib.account_free
deposit = _lib.account_deposit
withdraw = _lib.account_withdraw

get balance = _lib.account_get balance

_all =]

__version__',
"new’,

'free',
‘deposit’,
'withdraw',

'get _balance’,

HAVE D], XA O MRRER > AR E AR =R, SRR DA 27,
T H A RN

F—— account

— account.h

— CMakeLists.txt

— implementation

| }—— Cc_cpp_interface.cpp

| F—— cpp_implementation.cpp
| L cpp_implementation.hpp
F—— __init_ .py

L test.py

L— CMakelists.txt



H A S i
WLAEf FH CMakesk 4 & 1X B304, TR —NPythontsitk:

1. & CMakeLists.txt B E—ASkfF. Bbalh, MIBGNUFRME, W EWmIFE
JEE AL

# define minimum cmake version

cmake minimum_required(VERSION 3.5 FATAL_ERROR)

# project name and supported language
project(recipe-06 LANGUAGES CXX)

# require C++11

set (CMAKE_CXX_STANDARD 11)

set (CMAKE_CXX_EXTENSIONS OFF)

set (CMAKE_CXX_STANDARD_REQUIRED ON)

# specify where to place libraries
include(GNUInstallDirs)

set (CMAKE_LIBRARY_OUTPUT DIRECTORY
${CMAKE_BINARY_ DIR}/${CMAKE_INSTALL_LIBDIR})

2. B/, B/IE account THF NEEFHEOMSLZIAE X :

# interface and sources

add_subdirectory(account)

3. F cMakeLists.txt SCHFULIINGERE SU(7FEPythonfi# B4 )45 R :

# turn on testing

enable_testing()

# require python
find_package(PythonInterp REQUIRED)



# define test
add_test(
NAME
python_test
COMMAND
${CMAKE_COMMAND} -E env ACCOUNT MODULE_PATH=${CMAKE_CURRENT _
SOURCE_DIR}
ACCOUNT_HEADER_FILE=${CMAKE CURRENT_SOUR
CE_DIR}/account/account.h
ACCOUNT_LIBRARY_FILE=$<TARGET FILE:accou
nt>
${PYTHON_EXECUTABLE} ${CMAKE_CURRENT_SOURCE_DIR}/account/test
-Py
)

4. account/CMakelLists.txt "5E X T shE&EHbr:

add_library(account
SHARED
plementation/c_cpp interface.cpp

implementation/cpp_implementation.cpp

target_include directories(account
PRIVATE
${CMAKE_CURRENT_SOURCE_DIR}
${CMAKE_CURRENT_BINARY_ DIR}

5. AN R

include(GenerateExportHeader)
generate_export_header(account
BASE_NAME account

)



6. f# FIPython-CH [ iJE4T %t

mkdir -p build
cd build
cmake ..

cmake --build .

B A A B B

ctest

Start 1: python_test
1/1 Test #1: python_test ............. ..ottt Passed 0.14 sec
100% tests passed, 0 tests failed out of 1

TAERH

BAR, Z AT BB R ER AT At 75 B Python-CH: 11, HK5 Python 44 #/x i 5+ 21|
C(++)fF 5, {HPython CFFIMNCL (=9 & account.h )HERT H X i
HATH T E [ Python CFFIZ AR CH2 LSk U & 7 5 B S . 1
F cMakeLists.txt XA TR EAERLINIX— &, XEEHTA A DL
£ init__.py TEFI:

def
ffi = FFI()
command = ['cc', "-E'] + definitions + [header_file]

interface = check_output(command).decode( 'utf-8")

_interface = [l.strip('\r') for 1 in interface.split('\n")]

ffi.cdef('\n'.join(_interface))
1lib = ffi.dlopen(library_file)

return 1lib



_this path = Path(os.path.dirname(os.path.realpath(__file )))
_cfg_file = _this_path / 'interface_file names.cfg'
if _cfg file.exists():
# we will discuss this section in chapter 11, recipe 3

else:

_header_file = os.getenv('ACCOUNT HEADER FILE")

assert _header file is not None

_library file = os.getenv('ACCOUNT_ LIBRARY FILE")

assert _library_file is not None

_1ib = get_lib_handle(definitions=['-DACCOUNT API="', '-DACCOUNT_NO
INCLUDE'],

header file= header file,

library file=_library_file)

get_lib_handle PREFTHLSCH(EH ffi.cdef )FEMHTINEE (i

Fi ffi.dlopen )o FEIRIEIZEXT SR . BITHIFI SO ZERAK, T UEAITESE
MNEM, HT 5PythonfCE# FiPython CFFIf) HAhE 5 33k 47 4 1 1 HoAh 17
H.

_lib FEXIRATLVERE S, KHEA DML IR, iPythondk HEAT I,
B B 4% Python:

# we change names to obtain a more pythonic API
new = lib.account new

free = lib.account_free

deposit = lib.account deposit

withdraw = lib.account_withdraw

get_balance = _lib.account_get _balance

_all =
' version_ ',
"new',
"free',
"deposit’,
'withdraw',

'get balance',



7 7IRAAAL, R LUREB 75 e 7 3

import account
accountl = account.new()

account.deposit(accountl, )

IR FENAIS 2 B

from account import lib
accountl = lib.account_new()

lib.account_deposit(accountl, )

TR, WA HAPER S ANER R R S

accountl = account.new()

account.deposit(accountl, )

account2 = account.new()
account.withdraw(accountil, )

account.deposit(account2, )

AT FN account HIPythonf&ibh, 7FEfR
fit ACCOUNT HEADER_FILE F1 ACCOUNT LIBRARY FILE PFIEAFE, A% i)z K

-

add_test(
NAME
python_test
COMMAND
${CMAKE_COMMAND} -E env ACCOUNT_MODULE_PATH=${CMAKE_ CURRENT_SOUR
CE_DIR}
ACCOUNT_HEADER FILE=${CMAKE_ CURRENT_SOURCE_D

IR}/account/account.h



ACCOUNT_LIBRARY FILE=$<TARGET_FILE:account>
${PYTHON_EXECUTABLE} ${CMAKE_CURRENT_SOURCE_DIR}/account/test.py

BT, Rrlein e aiE— AT A pip ZAkHIPythontd, Horp SLICfHRIE
SCAFHS 2R LRI IIALE, IR AN 2 5E SCEE T 45 FH Python B B () 4 53 42

=,
EHo

Wit T Python T I N2 J5, BFEHR FCIHEIT. account.h W&EA:

struct account_context;

typedef struct account_context account_context_t;

ACCOUNT_API

account_context t *account new();

ACCOUNT_API

void account_free(account context t *context);

ACCOUNT_API

void account_deposit(account context t *context, const double amount)

J

ACCOUNT_API
void account withdraw(account context t *context, const double amoun
t);

ACCOUNT_API

double account get balance(const account context t *context);

EEIMN account_context ZRAEXTRATIRAS.  ACCOUNT_API E X
1E account_export.h tH, H account/interface/CMakeLists.txt “-J%:

include(GenerateExportHeader)
generate_export_header(account
BASE_NAME account



account_export.h kI T H BB AT WA, FEREORIX & LL— ] #24E
17 :GE ], SEBLRT LALE cpp_implementation.cpp HHEH|. A

F is_initialized Ai/RAFE, AJ UK 2L IX AR /R AE i PRAP R 3 I T
WH: BTN F BB TR J R AN B AZ A U 1]

EEZEPS!

Wit Python-CHz B, WA 24T 4075 FEAE R — b 43 FL £ 2H . i vT LLAE Pythonii 7
Bl AL R C(++)SE 8L, AT LAZEIR BIFRET (I C(++) BB Ar AL J5—Fh o7&
TR X KNERARAME L. (HIR B 253 BL 2 C(++)ui I B4 rT e 24 1]

W, RN ] RS B Python:y SUNEE S BN AF R, M Pythonhy S UEEA & &

BB C B . FRATEBETHC AP, 3B ZH AT DLEE 4840 B0 A% 1 45 C s

Mo M5, AILME _init_ .py 0, Wt EIpmR:

from cffi import FFI

import numpy as np
_ffi = FFI()
def return_array

# create numpy array

array_np = np.zeros(array_len, dtype=np.float64)

# cast a pointer to its data

array_p = _ffi.cast("double *", array_np.ctypes.data)

# pass the pointer

_1lib.mylib_myfunction(context, array_len, array_p)

# return the array as a list

return array_np.tolist()



return_array PRER [Al—/MPython%il58 . RIATEPythonim 5E % 1 BT A 143t L
&, FrCAA AW AER, P ROKE IS BE T AR B 2 b R gE

StF-Fortranzs i, 523 1] LAZ%5 LN GitfE:hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter09/recipe06/Fortran-example . 5C++3EHKFEX
WIET, accountfE & HiFortran Q0YR SO B M A, FRAlT

fE account/CMakeLists.txt Hffi [ T Fortran 9075 S 14

add_library(account
SHARED
implementation/fortran_implementation.f90

BN SCRAFAE L e SR B v

type :: account

private

real(c_double) :: balance

logical :: is initialized = .false.
end type

FortransZH i LI{# H iso_c_binding FEERAENT account.h H & X HIFFS5FI T vE:
module account_implementation
use, intrinsic :: iso_c_binding, only: c_double, c_ptr
implicit none
private
public account_new
public account_free
public account_deposit

public account_withdraw

public account_get balance


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter09/recipe06/Fortran-example

type :: account

private
real(c_double) :: balance
logical :: is_initialized = .false.
end type
contains

type(c_ptr) function account_new() bind (c)
use, intrinsic :: iso_c_binding, only: c_loc
type(account), pointer :: f_context
type(c_ptr) :: context

allocate(f_context)

context = c_loc(f_context)
account_new = context
f_context¥%balance = 0.0d0
f_context¥%is_initialized = .true.

end function

subroutine account_free(context) bind (c)
use, intrinsic :: iso_c_binding, only: c_f_pointer
type(c_ptr), value :: context
type(account), pointer :: f_context

call c f pointer(context, f_context)
call check_valid_context(f_context)
f_context¥%balance = 0.0d0
f_context¥%is_initialized = .false.
deallocate(f_context)

end subroutine

subroutine check_valid_context(f_context)
type(account), pointer, intent(in) :: f_context
if (.not. associated(f_context)) then
print *, 'ERROR: context is not associated'’

stop 1



end if

if (.not. f_context%is_initialized) then
print *, 'ERROR: context is not initialized'
stop 1

end if

end subroutine

subroutine account_withdraw(context, amount) bind (c)
use, intrinsic :: iso c_binding, only: c_f pointer
type(c_ptr), value :: context

real(c_double), value :: amount

type(account), pointer :: f_context

call c f pointer(context, f_context)
call check_valid_context(f_context)
f_context¥%balance = f_context¥%balance - amount

end subroutine

subroutine account_deposit(context, amount) bind (c)
use, intrinsic :: iso_c_binding, only: c_f_pointer
type(c_ptr), value :: context
real(c_double), value :: amount

type(account), pointer :: f_context

call c f pointer(context, f_context)
call check_valid_context(f_context)
f_context¥%balance = f_context%balance + amount

end subroutine

real(c_double) function account_get_balance(context) bind (c)
use, intrinsic :: iso_c_binding, only: c_f_pointer
type(c_ptr), value, intent(in) :: context
type(account), pointer :: f_context

call c_f pointer(context, f_context)
call check_valid_context(f_context)
account_get_balance = f_context¥%balance

end function



end module

XA TR A E P 5 % 1 RS B Armin Ronacherfi it “Beautiful Native
Libraries”: http://lucumr.pocoo.org/2013/8/18/beautiful-native-libraries/


http://lucumr.pocoo.org/2013/8/18/beautiful-native-libraries/
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AU LS A, FATVER T il fii FICMakefic & . AZEAMNARINH . 22250 H 2R E
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1E:

Ve
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N ARE RN, JPR RS AR AT SR . BATTE R T i A
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10.1 &0 H

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-10/recipe-01 3|, HHH —ACHRplfl—A4
Fortranzr . %7175 CMake 3.6k (5558 =i iR A) 2 E 201, A O&E
GNU/Linux. macOSHIWindows_E#E47 i 1 .

ARG, KA ATRATH NI FO— SE SR AE S, X SR R TE S T
BIFRAE o 22230 BERT AT PAT SO 2 — AR & SR AR 55, (R B RE &
e —BEHRRG . AR T ARIX LA &, I e R Wifar {3 FH CMake A 2 b g ix 46
R

i

FALEEITHI RG], JUFERH: R UUIDE R . XAMK R 414
K, WSREAE R BIUUIDE, AR @ TiAb FEFE 2 HERR (f FTUUID ZE AR AS . T
HAfman e

— cMakeLists.txt

— src

| — cMakeLists.txt
— hello-world.cpp

|
| — Message.cpp
| L— Message.hpp
L— tests
L— CMakeLists.txt

RAIEZES], =1 CMakeLists.txt , —Ps&F CMakeLists.txt , H—H
AT src HE TR, F MM T test HFE TN,

Message.hpp SkICAFELE AR A2

#pragma once


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-10/recipe-01

#include <iosfwd>

#include <string>

class Message
{
public:
Message(const i &m) : message (m) {}
friend ::ostream &operator<<( ::ostream &os, Message &obj)

{
return obj.printObject(os);

private:
message_;
::ostream &printObject K

}s

getUUID();

Message.cpp A A A SEEA:

#include "Message.hpp"
#include <iostream>
#include <string>
#ifdef HAVE_UUID

#include <uuid/uuid.h>

#endif
::0stream &Message: :printObject( ::0stream &os)
{
0s << "This is my very nice message: " << N i
0S << message_ << N 5
0s << "...and here is its UUID: " << getUUID();
return os;
¥
#ifdef HAVE_UUID
getUUID



uuid_t wuuid;
uuid_generate(uuid);
char uuid_str[27];
uuid_unparse_lower(uuid, uuid_str);
uuid_clear(uuid);

uuid cxx 5

return uuid_cxx;

}
ttelse
getUUID
{
return "Ooooops, no UUID for you!";
}
#endif

& )5, 7% hello-world.cpp HIAUIT:

#include <cstdlib>
#include <iostream>
#include "Message.hpp"
int main
{
Message say hello("Hello, CMake World!");
<< say_hello << N ;
Message say goodbye("Goodbye, CMake World");
<< say_goodbye << - ;
return EXIT_SUCCESS;

HLAA S i
BAekE — T F cMakeLists.txt :

1. BEHCMake LA, IFE X—NC++11THH . HFE, RITCEL AR
THWE 7 — A4, 7& project F{#i/H VERSION #1745 E:



# CMake 3.6 needed for IMPORTED TARGET option
# to pkg_search_module
cmake_minimum_required(VERSION FATAL_ERROR)
project(recipe-

LANGUAGES CXX

VERSION

)

# <<< General set up >>>

set (CMAKE_CXX_STANDARD 11)

set (CMAKE_CXX_EXTENSIONS OFF)

set (CMAKE_CXX_STANDARD_REQUIRED ON)

2. F/ AT LLEE cMAKE_INSTALL_PREFIX A& E X %3 H3k. CMake<4ix A
BENE —NEIE: Windows ] c:\Program Files FlUnix I
] /usr/local . ATHSITEIZEHKIER

message(STATUS "Project will be installed to ${CMAKE_INSTALL PRE
FIX}")

3. BRABEWLE, FATE EXLIReleasel) y AL E I H . FH ) AT LLE
it CMAKE_BUILD_TYPE WE MR, MMSUEERERA, BRITEEEE G
EIXFE DL WA, i E AERIME:

if(NOT CMAKE_BUILD_TYPE)
set(CMAKE_BUILD_TYPE Release CACHE STRING "Build type" FORCE

)
endif()

message(STATUS "Build type set to ${CMAKE_BUILD_ TYPE}")

4. Bk, EHUFCMakefE ALt nT $AT . FRSHEISZEBir. [ TEHAPA
FIEZETHEN T, UinXEEE e, X B4 HFrECMake
] GNUInstallDirs.cmake #EHt. IXCERHALRIIINHE A 7 i) & BEVERI v] #2 4E
Pk,

include(GNUInstallDirs)



set (CMAKE_ARCHIVE_OUTPUT DIRECTORY
${PROJECT_BINARY_ DIR}/${CMAKE_INSTALL_ LIBDIR})

set (CMAKE_LIBRARY_OUTPUT DIRECTORY
${PROJECT_BINARY_ DIR}/${CMAKE_INSTALL_ LIBDIR})

set (CMAKE_RUNTIME_OUTPUT DIRECTORY
${PROJECT_BINARY_ DIR}/${CMAKE_INSTALL_BINDIR})

5. HAR, HIHMmAEE T WEH KRR NAE, (H2 72T iR dr 2 kAL
B HATIER . LA ZREAT e & oA & e TR BOEIE A [F Y
s, (HARATE X T H#
ff) INSTALL_LIBDIR . INSTALL_BINDIR . INSTALL_INCLUDEDIR A INSTALL
_CMAKEDIR ZFHE. %R, tHA] DB ffix Lt &

# Offer the user the choice of overriding the installation direc
tories
set (INSTALL_LIBDIR ${CMAKE_INSTALL_LIBDIR} CACHE PATH "Installat
ion directory for libraries™)
set (INSTALL_BINDIR ${CMAKE_INSTALL_BINDIR} CACHE PATH "Installat
ion directory for executables™)
set (INSTALL_INCLUDEDIR ${CMAKE_INSTALL_ INCLUDEDIR} CACHE PATH "I
nstallation directory for header files")
if(WIN32 AND NOT CYGWIN)

set(DEF_INSTALL_CMAKEDIR CMake)
else()

set (DEF_INSTALL_CMAKEDIR share/cmake/${PROJECT_NAME})
endif()
set (INSTALL_CMAKEDIR ${DEF_INSTALL_CMAKEDIR} CACHE PATH "Install
ation directory for CMake files")

6. W HIF BB

# Report to user
foreach(p LIB BIN INCLUDE CMAKE)

file(TO_NATIVE_PATH ${CMAKE_INSTALL_PREFIX}/${INSTALL_${p}DIR}
_path )



message(STATUS "Installing ${p} components to ${ path}")
unset(_path)
endforeach()

7. F MakeLists.txt XHFHRIHE — MBI src THZFE, BRI, I
NI tests T H%:

add_subdirectory(src)
enable_testing()
add_subdirectory(tests)

HEFRA T EE T src/CMakeLists. txt , g X T I S2RR Hn:
1. AT H K T-UUID FE «

# Search for pkg-config and UUID
find_package(PkgConfig QUIET)
if(PKG_CONFIG_FOUND)
pkg_search_module(UUID uuid IMPORTED_TARGET)
if(TARGET PkgConfig::UUID)
message(STATUS "Found libuuid")
set(UUID_FOUND TRUE)
endif()
endif()

2. FAVFHEESL—DENEE, BiZHIRHEBN message-shared :

add_library(message-shared SHARED "")

3. X/NH#PrH target_sources AT 1EE:

target_sources(message-shared
PRIVATE
${CMAKE_CURRENT_LIST DIR}/Message.cpp



4. A9 H br B Gn I € SOMBER . TRTERL, 7 iX 284t pusLIc , LA
FAOR BT R H Aokt I B 4k K EAT:

target_compile_definitions(message-shared
PUBLIC
$<$<BOOL : ${UUID_ FOUND}>:HAVE_UUID>
)
target_link_libraries(message-shared
PUBLIC
$<$<BOOL:${UUID FOUND}>:PkgConfig: :UUID>

5. MR v B B AR e v

set_target_properties(message-shared
PROPERTIES

POSITION_INDEPENDENT_CODE
SOVERSION ${PROJECT_VERSION_MAJOR}
OUTPUT_NAME "message"
DEBUG_POSTFIX " d"
PUBLIC_HEADER "Message.hpp"
MACOSX_RPATH ON
WINDOWS_EXPORT_ALL_SYMBOLS ON

6. )5, J“Hello, world”f2 7 ¥ N AT $44T H b5

add executable(hello-world wDSO hello-world.cpp)

7. hello-world wDsO FJHUT HFR, SHERRIGNESE:

target_link_libraries(hello-world_wDSO
PUBLIC

message-shared



src/CMakeLists.txt X+, BAEZEIRS. BEXLZ AT, RINFERE
A HAT TR RPATH -

1. i HCMake 12 4/E, AT LA E message RPATH AT, IXWH
GNU/Linuxf1macOS# & i&E 241 RPATH :

RPATH
file(RELATIVE_PATH _rel ${CMAKE_INSTALL PREFIX}/${INSTALL_ BINDIR}
${CMAKE_INSTALL_PREFIX})
if(APPLE)
set(_rpath "@loader_path/${ rel}")
else()
set(_rpath "\$ORIGIN/${_rel}")
endif()
file(TO_NATIVE_PATH "${ rpath}/${INSTALL LIBDIR}" message RPATH)

2. B, AILMERX AR KRB E A AT H AR hello-
world_wDSO ] RPATH (IEIL HARJEIESEIL). FATEAT UL BN JE1E, T
JR 2RI HEAT B 2 11 e

set target properties(hello-world wDSO
PROPERTIES
MACOSX_RPATH ON
SKIP_BUILD_RPATH OFF
BUILD WITH INSTALL RPATH OFF
INSTALL RPATH "${message RPATH}"
INSTALL_RPATH_USE_LINK_PATH ON

3. BT ATLUZARE . SKICHFAR AT SC/E 1! i CMake& £/ install i
DRI ZBEAE . TR, BN, FATRAAER LS P — A

install(
TARGETS
message-shared
hello-world wDSO



ARCHIVE
DESTINATION ${INSTALL_LIBDIR}
COMPONENT 1ib

RUNTIME
DESTINATION ${INSTALL_BINDIR}
COMPONENT bin

LIBRARY
DESTINATION ${INSTALL_LIBDIR}
COMPONENT 1ib

PUBLIC_HEADER
DESTINATION ${INSTALL_INCLUDEDIR}/message
COMPONENT dev

tests HXH CMakeLists.txt AR SR FHFIFES, LAHLR“Hello, World”#]
PAT A RS IEHAIZAT

add_test(
NAME test_shared
COMMAND $<TARGET_FILE:hello-world_wDSO>

)

PAEERAIECE . M2 2ETH, FaESE. MnzEig4E, CMakesis:
AN install FIETH bR, 1% BRI AT 222 )

$ mkdir -p build

$ cd build

$ cmake -G"Unix Makefiles" -DCMAKE_INSTALL_PREFIX=$HOME/Software/rec
ipe-01

$ cmake --build . --target install

GNU/Linuxt4) % H s B 00 R

build

— bin

| L— hello-world_wDSO



— CMakeCache.txt

F— cMakeFiles

— cmake_install.cmake

— CTestTestfile.cmake

— install _manifest.txt

— libe4

| — libmessage.so -> libmessage.so.1
| L— libmessage.so.1

— Makefile

— src

— Testing
L— tests

FJT, AR E, w] IR ) H A

$HOME/Software/recipe-01/
— bin
| L— hello-world_wDSO

— include

| L— message

| L— Message.hpp

L— libe4
F—— libmessage.so -> libmessage.so.1l
L— libmessage.so.1

XERE RIS TSR AE, S THA%SE
ff) CMAKE_INSTALL_PREFIX #%4%.

TAE R

RATRPIE =42 S BT R 2 PRI 1

o ] GNUInstallDirs.cmake & X HWbrZIEHIFREN B
o EANASEMTTHAT Hir Lk E BN, Rral2 rRPATH HALEE
o IS



AP R EAL A

XPTI0H ek, HagFmfmmie? w2 A e OfEZBE, B8
W EIAIAT R . SR, — BRAEEAm ., M AL ZIE, NI
RO HMNRE—NEHEN R EEfg, AT DUENE — 45, CMaken] LA
A M B)X — . SEPr L, GNUInstallDirs.cmake FRR TR 32 /E X
Fe—HA E, KRR ZRAFRM AN T HRX LI 679, T
DA A2

e *CMAKE_INSTALL_BINDIR: X HJ5& X H P I $AT XA e 1)1 B
%, RIPTE 23 HRE FH bin H.

o CMAKE_INSTALL_LIBDIR: X4 & 2| H A Uht e (R 54 2 AN Bh 248 e )
R TH. E64M ARG, B 1ibea , MEMNARG L, BER
& lib .

o CMAKE_INSTALL_INCLUDEDIR: /5, A XA ENCL I IFTR
HBUERFH, 1% EN include o

SRTNT,  FH P AT REA BE 7 e X ek . FATAOVFAEL CMakeLists.txt SCAFAEH]
PR 5 3 U i e T

# Offer the user the choice

of overriding the installation directories

set (INSTALL_LIBDIR ${CMAKE_INSTALL_LIBDIR} CACHE PATH
"Installation directory for libraries")

set (INSTALL_BINDIR ${CMAKE_ INSTALL_ BINDIR} CACHE PATH
"Installation directory for executables")

set (INSTALL_INCLUDEDIR ${CMAKE_INSTALL_INCLUDEDIR} CACHE
PATH "Installation directory for header files")

X E T E YT AEDE A A
() INSTALL BINDIR . INSTALL_LIBDIR F INSTALL_INCLUDEDIR AF&. FRATIEE
X1 INSTALL_CMAKEDIR 7ZF#E, {H'EFrinis i E /a8 T kI T LA~ P4l

Wit



TIPS: GNUInstallDirs.cmake FiELE XL T %DW[‘ E’J’}E%, X EREHT, Ko
LR ST E B Pk 2 AT 28 7 H k. 15 2% CMake E 43
¥4 https://cmake.org/cmake/help/v3.6/module/GNUInstallDirs.html

H #r )& 4 FIRPATHAL H

EFATEAF A B AEZNSE Hbs LR E R ENE, FEREL AR

e POSITION_INDEPENDENT_CODE 1 : 15 AE A7 B o OANHS B 75 () g 1R A8 b
- BREZER, HSHhttps://en.wikipedia.org/wiki/position-

mdependentent_code

e SOVERSION ${PROJECT VERSION_MAJOR} : iX 2&ZhsPEHLA (1 N FH A% o Aedes
FHAPDRA . fEREE XRAZ G, KBHEENSHE K ERA—E
CMake HArthA — /MA@ e, mT AR kT @ H bR hRA . 1
B, SOVERSION FH VERSION HFiA[Al: BEAE WS [EIAIHERS, $RALAMHFIAPIR 2
MRS . A, AT IO R EE AR AU SOVERSION J& 1t
WEAPIRA A |, CMaketd NIRATR: vERSION & B NAHFEIHIME. Ao
HHEE, HSEEHTX
#4:https://cmake.org/cmake/help/latest/prop _tgt/SOVERSION.html

o OUTPUT_NAME "message” : iXf5JfCMake#E & message , IMA+2H
¥ message-shared M4 FK, 1libmessage.so.1 BFIEAYEERT AR, MBTTHZS
R H A2 3 H AT LA, libmessage.so HIfF5 FEE: K AR
Fi o

e DEBUG_POSTFIX "_d" : iXf5fCMake, I FATLDebuglft & #4 & 1i H ,
WK _d SRR AR Bh A FE

e PUBLIC_HEADER "Message.hpp" : AT IXANE MK B Sk A 5132 (A4
U —NSk0tE), A BIRERIAPIR S X F 2 TmacOS EHZIAEH
br, WATLLH T HARRERGE MBS, ARFEHMER, HSHETTX
#4:https://cmake.org/cmake/help/v3.6/prop_tgt/PUBLIC_HEADER.html

e MACOSX_RPATH ON : XN ER install_name #B4r(H 3%)W & AmacOS
R @rpath o

e WINDOWS_EXPORT_ALL_SYMBOLS ON : X Kfoffi|fEWindows 4w PE L S H AT H
g, IR, R@EEARL NI, AT 275 T B R i 4 ple
ko, PR WA EAS RIS & EARIERT 5 B9 0] DL


https://cmake.org/cmake/help/v3.6/module/GNUInstallDirs.html
https://en.wikipedia.org/wiki/position-independentent_code
https://cmake.org/cmake/help/latest/prop_tgt/SOVERSION.html
https://cmake.org/cmake/help/v3.6/prop_tgt/PUBLIC_HEADER.html

PUAETHS—F RPATH o FRATTKF hello-world wDSO J$hAT A4k 42

F| libmessage.so.l , XEWREIEMATH, KINEHAESE. Hit, GXREMER
5 R T AR T AT gAY, DS SRR T RE 8 D e B TAE . FEE L
BRI

o I W B IR AR Bl RN AR
o GNU/Linux_ I, IXTHFEHIZMINE] LD_LIBRARY_PATH AR, 7
B, XIRATRE T gL ARG B B R R 81T, JE AT R R BT
SR ( https://gms.tf/ld_library _path-considered-harmful.htm ).
o macOS I, AJLLXE DYLD_LIBRARY PATH ZFH . iX 5GNU/Linux I
] LD_LIBRARY_PATH A AH[F AR &, W] DL f#
FH DYLD_FALLBACK_LIBRARY_PATH 28 & K (#B4r 1K) X flE . & N
TR BERE SRR O 1
https://stackoverflow.com/a/3172515/2528668
o T M YA BT HATSCAEF, R RPATH BT DL B AT HAT U RIS AT I 48 2 B

7,
7=

Ja—FhOTEE AR (H2, WEIENT R RPATH I, MAZIEEEMRAERL? 3R

175 B PR ] PAT SO R R B IEM SIS, ANEEREMENFIZEITIEZTE
LR IZIT. XFEIETEE hello-world wbso HFRH] RPATH HHCJE Mk a2
Wiy, @it $orRIGIN (FEGNU/Linux )8k @loader_path (fEmacOS L) &E K&
G AT SO AR B 7 B AR I R AT

# Prepare RPATH
file(RELATIVE_PATH _rel ${CMAKE_INSTALL_PREFIX}/${INSTALL_BINDIR} ${
CMAKE_INSTALL_PREFIX})
if(APPLE)
set(_rpath "@loader_path/${ rel}")
else()
set(_rpath "\$ORIGIN/${ rel}")
endif()
file(TO_NATIVE_PATH "${ rpath}/${INSTALL_LIBDIR}" message_RPATH)

MW E | message RPATH AF&r, Hbp/E MK 7€ e i) TAE:

set_target_properties(hello-world_wDSO


https://gms.tf/ld_library_path-considered-harmful.htm
https://stackoverflow.com/a/3172515/2528668

PROPERTIES

MACOSX_ RPATH ON
SKIP_BUILD_RPATH OFF

BUILD WITH INSTALL_ RPATH OFF
INSTALL_RPATH "${message_RPATH}"
INSTALL_RPATH_USE_LINK_PATH ON

AT — N XA

e SKIP BUILD RPATH OFF : 7iifCMake’t FiEi4 ¥ RPATH , LU(HREELEHy %
WS AT AT PAT SO

e UILD_WITH_INSTALL_RPATH OFF : RHIAERATHAT Hir, fFH RPATH 1%
NGB RPATH AHIF] . FER IR H ANIZ AT AT AT S0

o INSTALL_RPATH "${message RPATH}" : ¥ L2/ A #1047 H AR RPATH %X
BT

e INSTALL RPATH_USE_LINK_PATH ON : f5fCMake ¥ it i ae i & ER 12 M hn 2
ATAT SCHFR) RPATH H .

NOTE:M# A EUnix R4t Funfil TR ZE R, W&
I.:http://longwei.github.io/rpath_origin/

IR

Ja, & NRERS . WANTELR AR HATIC — DRSS
RIAT SCAE AN ZE AL H b, DR BRATIE ] 22 e 0 TARGETS %63, ] LA [AJA
BWEZADHR RN CMake iE BN AR Hir, TRHZEHAT
FEFHE S BhAS I, E2ip e

install(
TARGETS
message-shared
hello-world wDSO


http://longwei.github.io/rpath_origin/

ATPAT U 2234 /E RUNTIME DESTINATION , HHiZE

N ${INSTALL_BINDIR} . BNASFE%3E%]| LIBRARY_DESTINATION , N H % E
9 ${INSTALL_LIBDIR} . HftAZEH4 % 4%%F| ARCHIVE DESTINATION , K% E
N ${INSTALL_LIBDIR} :

ARCHIVE
DESTINATION ${INSTALL_LIBDIR}
COMPONENT 1ib

RUNTIME
DESTINATION ${INSTALL_BINDIR}
COMPONENT bin

LIBRARY
DESTINATION ${INSTALL_LIBDIR}
COMPONENT 1ib

R, XEAMNIEE T DESTINATION , IEFEE T COMPONENT . ffifH cmake --
build . --target install Z¥éan 4, rAAMFiEwlZRTEE. Rim, Gt
Wzl Horp— 6T . X R COMPONENT Jo4it 7 BhaRA MM s . Fltn, 4
REBSRAZHEEE, TATAT AT LR AP 3R

$ cmake -D COMPONENT=1ib -P cmake install.cmake

HM Message.hpp SkICHFEE ATH A ILSCH, FATATEAE

F PUBLIC_HEADER P74 H 5 HAh H A5 223 2k £ 10 H 1)

Hh: ${INSTALL_INCLUDEDIR}/message . J& P EIFEW] LA Sk CM:  #include
<message/Message.hpp> , XFREEGIERS, A -1 LUK RISk A
PEARANL B AL LA I PR A o

THEFR A H IS A B AR HbhE S W R AR B8 12, BRARM XS R AR . (HR AR X
TR ELE ? FRAEAS R 223 TR mAE, CMaken] A2 1H5 H An bk () 4 Xt 2%
%o M cmake --build . --target install , EEISFFAHNTS

T CMAKE_INSTALL_PREFIX 15 . {H{fiHHCPackiy, %] #2¥ A Xt

T CPACK_PACKAGING_INSTALL_PREFIX %5 . CPackHiEKIEE11ZF /A,



NOTE:Unix MakefileFINinja 4 il #s i 3& it 1 5 —Fh#L: pESTDIR o W] LA
7t DESTDIR #8/EWI HX FTEHFEMEN M. LU, env
DESTDIR=/tmp/stage cmake --build . --target install ¥ ZZZEFHXT

T CMAKE_INSTALL_PREFIX F1 /tmp/stage H=%. W] LAFEIX B[ E 215
B.:https://www.gnu.org/prep/standards/html_node/DESTDIR.html

FEZEDS!

IERBEE RPATH AT BEAH MRRIOT, (HIXG T H P R UTEk R . BRIMNE LT,
CMake % & i HATFEIT ) RPATH , RIXEATHMNENIZIT. (HE, ZHZ
J& RPATH #i%, 44 EIE4T hello-world wDSO I, i HiIHA bR, 14
Linux b 1dd TH, FRATA UG AR EM ] hello-world_wDSO AIHHAT 3L
4, IZ4T 1dd hello-world_wDSO Kif33|LL T 45

libmessage.so.1l => /home/user/cmake-cookbook/chapter-10/recipe-01/cx
x-example/build/1ib64/1libmessage.so.1(0x00007f7a92e44000)

R4 H X Hiz4T 1dd hello-world wDSO #5153 DL 45

libmessage.so.1 => Not found

XRARREAITI . B2, MEMMAL RPATH SRFHE M M A B 22 H Rt 2 40
() XA E A AT — DT R M BR, AT S BT AT SO iR . X
25 H BRI AN AN 2226 B S eI AT SO E T A EI RPATH , [
e R EBRR AR M E; Wt w, KRR T AT SO FER R
24T 1dd oA [F] R

libmessage.so.1l => /home/roberto/Workspace/robertodr/cmake-
cookbook/chapter-10/recipe-01/cxx-example/build/1ib64/libmessage.so.
1

(0x0000717292e44000)

Ak, AT, BAMFE:


https://www.gnu.org/prep/standards/html_node/DESTDIR.html

libmessage.so.1l => /home/roberto/Software/ch10rel/bin/../1ib64/1ibme
ssage.so.1l (0x00007fbd2a725000)

HAVE 1A B S HICMake w3 <, KINEATH Z AR E A br. i
A HIANSH

e FILESHIPROGRAMS, 73l T 2238 . 248/, B LI
PR HIBR . T30, X & BA A SRR, X2 LA A 7 A
HBEAERIR . X TREF, B THATRR. EE, PROGRAMS 5 Ry
HER B PATRE P — B . 2
https://cmake.org/cmake/help/v3.6/command/install.html#installing-files

e DIRECTORY, AT %dHk. BHAGH—ANHRAN, Ell w3 v
XFF TR H sk RO H SR HY 23R BEREAT 420 . 152 B R LR
https://cmake.org/cmake/help/v3.6/command/install.html#installing-
directories

 SCRIPT, w] LU Hl'EFECMakeliA b SLH E L2 N . 2 ..
https://cmake.org/cmake/help/v3.6/command/install.ntml#custom-
installation-logic

o EXPORT, IATKILSHHIHEHEER|ZE37Y, ZZ8H TRl HR.


https://cmake.org/cmake/help/v3.6/command/install.html#installing-files
https://cmake.org/cmake/help/v3.6/command/install.html#installing-directories
https://cmake.org/cmake/help/v3.6/command/install.html#custom-installation-logic

10.2 A4 i H Sk SO

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-10/recipe-02 F14k 3], HoH —NC++r ¥, ZnRHil
1E CMake 3.6/R (55 =i i A) 2 2, FF H 2 44E GNU/Linux. macOSHI
Windows L3t 47 i i .

BT, BN NEEARR 2RO, 2 AMEMEHNE. R, —kx
T AR SR I IS B, T o — 22 P R R B P 1 S Bl e TP A2 T L
1o EtETT SR MUE S R QT S/ NIFT 5, Mt PR A A A 5E SCIRTxT SR
BOHANH Al e . BATIAS BAEBCNIE I T, Bha& e SO P A7 5 # SM SR
RORHEAS I TR ,  RENS IS Rtk 3 R AN A EACRS 2 18] g4 1, DA Al A T
0 AIARIC T ZAE T H AN A 5 . DRI, BRATTHG ZE5E bR TAE:

o {5 R)— SR SRR S Bl 25 P R 2 e
o ORI 20 WA Bh S e TR A5 5 X R] Ik

FATEHITH, LA 7 CMakeft it 1 51 G IR AL T RE. (HAZ,
B AL BT 5 R WA R i R 3RAT TR FH 2 i R B EER IR X A

#E 2% TAF

PAWPRAL 5830 — Ao AR AR R AR, (HRRA7R 22
I{ src/CMakeLists.txt I Message.hpp k3. EEBAIEHTE . H3NAR
Sk messageExport.h :

#pragma once

#include

#include
#include "messageExport.h"

class message EXPORT Message

{


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-10/recipe-02

public:

Message(const i &m) : message (m) {}
friend ::ostream &operator<<( ::ostream &os, Message &obj)
{
return obj.printObject(os);
}
private:
message_;

::ostream &printObject

)i

getUUID();

Message KIFEIF T NT message EXPORT THALHEARIES, X MBS K ilgmi%
PR AR BOTEE AT LI AR

HAR S i

b 7 IH A FRAN, F CMakeLists.txt MAFEAMAE. B, BFE src TH=x
) cMakelists.txt (A, FFA TAESEPR LAEIX Bt AT, FATK E GRS
Z AT A BB 2l 2 Ak

1.

NV BALE E R SHARED JE H bn S HR . vER, SR B E R A B
AR

add_library(message-shared SHARED "")

target_sources(message-shared
PRIVATE

${CMAKE_CURRENT_LIST_DIR}/Message.cpp

target_compile_definitions(message-shared
PUBLIC
$<$<BOOL : ${UUID_FOUND}>:HAVE_UUID>



target_link_libraries(message-shared
PUBLIC
$<$<BOOL:${UUID FOUND}>:PkgConfig: :UUID>

2. WEHREM.
# ${CMAKE_BINARY_DIR}/${INSTALL_ INCLUDEDIR}/messageExport.h kI {4}
B AL BIFR Y, 1EN puBLIC_HEADER HinEPERIS
%1, CXX_VISIBILITY PRESET B f1 VISIBILITY INLINES_HIDDEN J&MEFF{E T
— Tt ig:

set_target properties(message-shared
PROPERTIES
POSITION_INDEPENDENT_CODE
CXX_VISIBILITY_PRESET hidden
VISIBILITY_INLINES_HIDDEN
SOVERSION ${PROJECT_VERSION_MAJOR}
OUTPUT_NAME "message"
DEBUG_POSTFIX " d"
PUBLIC_HEADER "Message.hpp;${CMAKE_BINARY_DIR}/${INSTALL_INC
LUDEDIR}/messageExport.h"
MACOSX_RPATH ON

3. f7& GenerateExportHeader.cmake PRI generate_export_header B
B, XBAEMEBZPF B AN messageExport.h k3. WATEKEAE G
S VEH IS IR A B BN A SR Sk S

include(GenerateExportHeader)
generate_export header(message-shared
BASE_NAME "message"
EXPORT_MACRO_NAME "message EXPORT"
EXPORT_FILE_NAME "${CMAKE_BINARY DIR}/${INSTALL_INCLUDEDIR}/me

ssageExport.h"



DEPRECATED_MACRO_NAME "message DEPRECATED"
NO_EXPORT_MACRO_NAME "message NO_ EXPORT"
STATIC_DEFINE "message STATIC DEFINE"
NO_DEPRECATED_MACRO_NAME "message NO DEPRECATED"
DEFINE_NO_DEPRECATED

)

4, H{EE RS AT WA (N B E-BRUE )i, #N %R E S Sk ocE . &
MTEAAE Message.hpp SKCHFGIIEFEAS 7, BONEAEER ATF— 2455, I
7E¥ ${CMAKE_BINARY_DIR}/${INSTALL_ INCLUDEDIR} H%{EN message-
shared HFRM PUBLIC & H34H

target_include_directories(message-shared
PUBLIC
${CMAKE_BINARY_ DIR}/${INSTALL_ INCLUDEDIR}

BUE, W ORI 0 e 1 A 2 P 1 A A

1. BN —EE B AR A . R d 19 5 5 S A R RS, DAERAS Ea)
A H s

add_library(message-static STATIC "")
target_sources(message-static
PRIVATE
${CMAKE_CURRENT_LIST_DIR}/Message.cpp

2. WHEIWIFESRE N, OFHFMEERE, SUEIRAT N E B PR —F.
{HiEEE, TATARI T message STATIC_DEFINE ZWiFmlZ%i5E X, N T Hiffik
fITIFF5 7T DAIE XY Hh 2 55

target_compile_definitions(message-static
PUBLIC
message STATIC_DEFINE
$<$<BOOL : ${UUID FOUND}>:HAVE_UUID>



target_include directories(message-static
PUBLIC
${CMAKE_BINARY_DIR}/${INSTALL_INCLUDEDIR}

target _link libraries(message-static
PUBLIC
$<$<BOOL:${UUID FOUND}>:PkgConfig: :UUID>

3. BiXE | message-static HIrHIJEME:

set _target properties(message-static
PROPERTIES
POSITION_INDEPENDENT_CODE
ARCHIVE_OUTPUT_NAME "message"
DEBUG_POSTFIX " sd"
RELEASE_POSTFIX " s"
PUBLIC_HEADER "Message.hpp;${CMAKE_BINARY DIR}/${INSTALL_INC
LUDEDIR}/messageExport.h"

)

4. B 7R RN B S E B AR hello-world wDSO APAT BER 246, 18w X
T A=A HAT HER hello-world wAR , X/ MEEFEHE A 504

add executable(hello-world wAR hello-world.cpp)

target link libraries(hello-world wAR
PUBLIC

message-static

5. ZIERELSIAEL | message-static Al hello-world wAR HFr, HAREA L
AR



install(

TARGETS
message-shared
message-static
hello-world wDSO
hello-world_wAR

ARCHIVE
DESTINATION ${INSTALL_LIBDIR}
COMPONENT 1ib

RUNTIME
DESTINATION ${INSTALL_BINDIR}
COMPONENT bin

LIBRARY
DESTINATION ${INSTALL_LIBDIR}
COMPONENT 1ib

PUBLIC_HEADER
DESTINATION ${INSTALL_INCLUDEDIR}/message
COMPONENT dev

TAEF

WoRBIER T, B E SRR S A] WA Sl 1977 SR AE BRI G O T Bejet
RS, A A AT T EZA NS . XFESNNDLIM. HE &
BHARN I PR AR AT 5o 98, AR IESEA AR HEn, 7 HE#
f£ CMakeLists.txt HHIXEXLIETIFFA L2 EH . CMakeifiid 7£3h 4 % H
br b BN ENE, AL T — R R & TR R B S T A

e CXX_VISIBILITY_PRESET hidden : X[k FrA 55, BRIEEAHFRIC T
HAS . 248 FHGNUS BRRSIN, X%y BFrdsm -
fvisibility=hidden Fri&i.

e VISIBILITY_INLINES_HIDDEN 1 : IXM4F3iEliNBERE IR 5. WA FHGNU
HiFES, XNHMT -fvisibility-inlines-hidden

Windows I+, iX#EERINT N LR, FRATTRE A AT i s ) s i 1
# WINDOWS_EXPORT ALL SYMBOLS J&1E AN ON K7Ei5'E .



WHATARIE AT WHIRF S 2 X AL AR JE , RIS A (AR B K TRAR BE 7, IX 4
FA Y R EIFTE & b, DMEgR RIS se B o WAt JE M. CMakeH A Ik
] GenerateExportHeader.cmake FHHRL, IX/MREBLE X

1 generate_export_header BR¥, FATHAH EMERELT:

include(GenerateExportHeader)

generate_export_header(message-shared

BASE_NAME "message"
EXPORT_MACRO_NAME "message EXPORT"
EXPORT_FILE_NAME "${CMAKE_BINARY_DIR}/${INSTALL_INCLUDEDIR}/messag

eExport.h"

2R

DEPRECATED_MACRO_NAME "message DEPRECATED"
NO_EXPORT_MACRO_NAME "message NO_EXPORT"
STATIC_DEFINE "message STATIC DEFINE"
NO_DEPRECATED_MACRO_NAME "message NO DEPRECATED"
DEFINE_NO_DEPRECATED

)

B K messageExport.h SKICfF, HAQESHCHEHEHRNZ. R

P& EXPORT_FILE_NAME IEINifiER, 7EH
5% ${CMAKE_BINARY DIR}/${INSTALL INCLUDEDIR} HZER¥iZ k. WnSi%ikmih

>3
7 N
T.»

WU Sk ST A 21T ) H S A e XA BREU R — AN S ORI 1 H AR

(R BIH 2 message- shared ), BREUAIIEA MR HEAEILEIE A AR 4 FRE]

7.

WS HL T AR s TR A R, AT LA

BASE_NAME: & B A& B Sk SCHEFI 22 R 4 FR
EXPORT_MACRO_NAME: % &S M2 M4,

EXPORT_FILE_NAME: # & k14 FK.
DEPRECATED_MACRO_NAME: & & 5 H MR X2 HKhrictg 2
JEFARAS, SRRz e L mEaE R — R ER
NO_EXPORT_MACRO NAME: #BEASHERL T .
STATIC_DEFINE: H T3 X ZERAAFRK, LAMEAE A [R5 2 128 55 4 i 4
H

NO_DEPRECATED _MACRO_NAME: ¥ & %MK, {54 1Rk 2%
AR HERR CE S o

DEFINE_NO_DEPRECATED: f&/~CMake’E i FiACHE 234015, DA G



HEBR R ZE R R4 CAY o

GNU/Linux |, #FIGNU%%%s, CMake¥ L LA T messageExport.h k3C1F:

#ifndef message EXPORT_H

#define message EXPORT_H

#ifdef message STATIC_DEFINE

# define message EXPORT

# define message NO_EXPORT

ttelse

# ifndef message EXPORT

# ifdef message shared EXPORTS

/* We are building this library */

# define message EXPORT __ attribute_ ((visibility("default")))
# else

/* We are using this library */

define message EXPORT _ attribute ((visibility("default")))
endif

endif

ifndef message NO_EXPORT

define message NO _EXPORT __ attribute_  ((visibility("hidden")))
endif

#endif

#ifndef message DEPRECATED

# define message DEPRECATED _ attribute_ ((__deprecated_ ))
#endif

#ifndef message DEPRECATED_EXPORT

# define message DEPRECATED_EXPORT message EXPORT message DEPRECATED
#endif

#ifndef message DEPRECATED_NO_EXPORT

# define message DEPRECATED_NO_EXPORT message NO_EXPORT message DEPR
ECATED

#tendif

#if 1 /* DEFINE_NO_DEPRECATED */

# ifndef message NO _DEPRECATED

# define message NO DEPRECATED

# endif

#tendif

HOoH H O H H OH



PATATLAFEF message EXPORT 7%, FSCALERR P AFFIEME. 3 H T Pl
FEFITH N _F message DEPRECATED %%3KSZ¥I.

M messageExport.h kIAFHINARTLLE H, FrE 5 #SOZIEF S Ed ] L,
IXHiE message STATIC_DEFINE Zid [ /EMH. MAHH T HAR, HATHKHEEEN
PRI E L. RS A B AR E MR

e ARCHIVE_OUTPUT _NAME "message" : IXBHHfi{rZE A2 FRE message , 1M
ANJ/& message-static o

e DEBUG_POSTFIX "_sd" : IXRHHEZE e MBI APt . 2 H btk
#NReleaselt, s IN"_sd" /544

o RELEASE POSTFIX " s" : XSGR IIEMEZRML, 4 HirfE% NRelease
i, A PRI G S

EEZEPS!

TSR, A BT 52— MRIFHTT . XEWEERTE/DN, FvEH
FIRTFRIA R BN T FEF RN . X508 30T MRS Rl E(ABI), @HE I
TR AR T AR N (APD)— 8 X AN BodhAT

1. & G mPEdsbras.
2. fE AL 2R AE & (ORI /2 message EXPORT )inic E S HMIFT 5. Wik
INf, K AR BRI L 1T (SN B ) FRT B R o

FASE R A BAR U R A . Ik, AT DO EACRS g 3 1 B RO, SR AR 2%
B e ARG RN ARS A . XA ABIFIE S : T SERINE N A 2T
DLE,  gmPas AT AR S A S 1A . (H2, a0 52 AR B SR i 3
BMESE, NFEE—F VAR T message EXPORT FALFIATE = X, XA
T2 HIAEARIS T, IX B {#F GenerateExportHeader.cmake Fib, 58 X
— MG A RSO, T IR AL EEAR B IR E L. X T EhES
B, EWAENTFE5RmIFESRMEAS. EE, WRIEWESEHIISE, % XW
DRAEZN . EEHE, CMake NEATfEHR TIXA MG X TESE, By E
=T R R, PATRANTIHE W3 ——AH A A



GO E SERE], M AL BRI B A AL S FE S bR 75 B 4w BRI AR RS
o SFFRATF BRGIRUL, EAR—MRRIITE, (He BAFH U0, /Y
flix T R EORBIR K — s T H R, Rk, AT AR FXFOTE,
ARAFHHEASEEI T T RIE? 0BIECT R BRI E 5 M S35
ZM . BB, TAEEZRE A AT message EXPORT o HIT-X) R E 4
BEHRAE—IR,  message EXPORT M 115 e G 245 A g B A5 e e A«
Ub, AT RS, BATER T EML R, B IERIR, ARIE R L TiAb B
A IE AL PE A AR & 0 m] L

NOTE: i KBS EX G SR MFT S ] WAL E 2407, @il
BE:http.//people.redhat.com/drepper/dsohowto.pdf


http://people.redhat.com/drepper/dsohowto.pdf

10.3 fr tt H A5

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-10/recipe-03 F14E3, HA G —PC++rhl. %l
1E CMake 3.6/R (55 =i i A) 2 2, FF H 2 44E GNU/Linux. macOSHI
Windows L3t 47 i i .

A UMBBsE, W BRI XS T BRI MITEHER ERE, IR EE B
T A e T S AT EN BB e TP e 0 35 RN T B S AT AT 1 — A
W EH A8, ARG IF 20 1%, ERREE R KB XA Bk
J&7nCMake i i ik A1 H H s, LAEHAR (L CMake I H A BLEE AR ISR E
(B

#ES TAF

AR 5 Z /T A7 — 20 T H 254940 R

F— cmake

| L messageConfig.cmake.in
— CMakeLists.txt

— src

| — CMakeLists.txt
|— hello- world.cpp

|— Message.cpp
L Message.hpp

— CMakeLists.txt
L use_target
F— CMakeLists.txt

L— use_message.cpp

HE, cmake T H=EXHWIN 7 — messageConfig.cmake.in o X FEE
SHETHAS, O 7 — /NSRS B E )2 A S R SR AR,


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-10/recipe-03

HAR STt

[FFE, £ cMakeLists.txt SCAFAHXT T HT—DNRBIR AR . BAEEE IR
IRIEARIE )7 H 3% src H:

1. T EFRBIUUIDE, w]LAEHZ Ji7~ ] o A .

# Search for pkg-config and UUID
find package(PkgConfig QUIET)
if(PKG_CONFIG_FOUND)
pkg search_module(UUID uuid IMPORTED TARGET)
if(TARGET PkgConfig::UUID)
message(STATUS "Found libuuid")
set(UUID_FOUND TRUE)
endif()
endif()

2. TR, WEZNESE A ARIFA T R

add_library(message-shared SHARED "")

include(GenerateExportHeader)

generate_export_header(message-shared
BASE_NAME "message"
EXPORT_MACRO_NAME "message EXPORT"
EXPORT_FILE_NAME "${CMAKE_BINARY_DIR}/${INSTALL_INCLUDEDIR}/me
ssageExport.h"
DEPRECATED_MACRO_NAME "message DEPRECATED"
NO_EXPORT_MACRO_NAME "message NO EXPORT"
STATIC _DEFINE "message STATIC DEFINE"
NO_DEPRECATED MACRO_NAME "message NO DEPRECATED"
DEFINE_NO_DEPRECATED
)
target_sources(message-shared
PRIVATE
${CMAKE_CURRENT_LIST_DIR}/Message.cpp



3. NHIKE T puBLIC Al INTERFACE ZmiFiE X . VE
B $<INSTALL_INTERFACE:...> “ERiasik e .

target_compile_definitions(message-shared
PUBLIC
$<$<BOOL : ${UUID_ FOUND}>:HAVE_UUID>
INTERFACE
$<INSTALL_INTERFACE:USING_message>

4. BEFEFEA A bR VE S Aol

target_link_libraries(message-static
PUBLIC
$<$<BOOL:${UUID FOUND}>:PkgConfig: :UUID>

set_target_properties(message-static

PROPERTIES

POSITION_INDEPENDENT_CODE

ARCHIVE_OUTPUT_NAME "message"

DEBUG_POSTFIX " sd"

RELEASE_POSTFIX " s"

PUBLIC_HEADER "Message.hpp;${CMAKE_BINARY_DIR}/${INSTALL_INC
LUDEDIR}/messageExport.h"

)

5. AIPATSCHFRIAE G, B ET— i A & e e A [ -
add executable(hello-world wDSO hello-world.cpp)
target link libraries(hello-world wDSO

PUBLIC

message-shared



# Prepare RPATH
file(RELATIVE_PATH _rel ${CMAKE_INSTALL PREFIX}/${INSTALL BINDIR}
${CMAKE_INSTALL_PREFIX})
if(APPLE)
set(_rpath "@loader_path/${ rel}")
else()
set(_rpath "\$ORIGIN/${ rel}")
endif()
file(TO_NATIVE_PATH "${ rpath}/${INSTALL LIBDIR}" message_ RPATH)

set target properties(hello-world wDSO
PROPERTIES
MACOSX_RPATH ON
SKIP_BUILD_RPATH OFF
BUILD WITH_INSTALL_RPATH OFF
INSTALL RPATH "${message RPATH}"
INSTALL_RPATH_USE_LINK_PATH ON

add executable(hello-world wAR hello-world.cpp)

target link libraries(hello-world wAR
PUBLIC

message-static

BUE, REF 2HMN:

1. RIJyCMake r] UL IE 3R B4~ B AR IE R8I J7 . BT BAE H AR i 2228
#RAIE k. XK, BN EXPORT KT, XFECMakeRtyHIrEM—1
S LEE el

install(

TARGETS
message-shared
message-static
hello-world wDSO



hello-world_wAR

EXPORT

messageTargets

ARCHIVE
DESTINATION ${INSTALL_LIBDIR}
COMPONENT 1ib

RUNTIME
DESTINATION ${INSTALL_BINDIR}
COMPONENT bin

LIBRARY
DESTINATION ${INSTALL_LIBDIR}
COMPONENT 1ib

PUBLIC_HEADER
DESTINATION ${INSTALL_INCLUDEDIR}/message
COMPONENT dev

2. BahAE S HAR SRR messageTargets.cmake , 7 2 LR B &
(P22 N o IXANSCAE R B BR /& INSTALL_CMAKEDIR , fE
T+ CMakeLists.txt X/ E X:

install(
EXPORT
messageTargets
NAMESPACE
"message::"
DESTINATION
${INSTALL_CMAKEDIR}
COMPONENT

dev

3. wmJE, TEARMIERFICMakelit B X AF. IXEREHH IR N IF H seig R 217H &
FESHE . Nit, B cMmakePackageConfigHelpers.cmake FRifEfE
He.



include(CMakePackageConfigHelpers)

4. ikCMake HEATHIE, A R—ANEE AE B I SO

write_basic_package_version_file(
${CMAKE_CURRENT_BINARY_DIR}/messageConfigVersion.cmake
VERSION ${PROJECT_VERSION}
COMPATIBILITY SameMajorVersion

5. i configure package config file BREL, FRATAAL T sLBrAICMakelid &
A, IXAZFET RN cmake/messageConfig.cmake.in SCAF:

configure_package_config file(
${PROJECT_SOURCE_DIR}/cmake/messageConfig.cmake.in
${CMAKE_CURRENT_BINARY_DIR}/messageConfig.cmake
INSTALL_DESTINATION ${INSTALL_ CMAKEDIR}

)

6. fJr, NP E IR E ST R E 1 RN

install(
FILES
${CMAKE_CURRENT_BINARY_DIR}/messageConfig.cmake

${CMAKE_CURRENT_BINARY_DIR}/messageConfigVersion.cmake
DESTINATION

${INSTALL_CMAKEDIR}

cmake/messageConfig.cmake N2t A? UM TIESA AH I UL R, AT LA
YERR P Ot B B A . iERAN1EE LR CMaketir 4

1. HOLFPEHE A configure package config file fy & HEAT & #k:

@PACKAGE_INIT@



PR ORYSIER N =X E NI S S E O

include("${CMAKE_CURRENT LIST DIR}/messageTargets.cmake")

3. MAFSEMBIELE, LLLPIAHello, World”rI $04T 3142 75 717 f CMaked
fLH) check_required_components BR#%Y:

check_required_components(
"message-shared"
"message-static”
"message-hello-world wDSO"

"message-hello-world_wAR"

4. KX HAR PkgConfig::UUID ;& 5A7-1E. WIREAE, FATHKREZUUIDZER
7EAEWindows#1E 248 A XN):

if(NOT WIN32)
if(NOT TARGET PkgConfig::UUID)
find package(PkgConfig REQUIRED QUIET)
pkg search_module(UUID REQUIRED uuid IMPORTED_ TARGET)
endif()
endif()

mkdir -p build

cd build

cmake -DCMAKE_INSTALL_PREFIX=$HOME/Software/recipe-03 ..
cmake --build . --target install

*©r A A A

I BLZ NN P

$HOME/Software/recipe-03/



— bin
| — hello-world_wAR
| L— hello-world_wDSO

— include

L— message
— messageExport.h
L— Message.hpp

— libmessage_s.a

|— libmessage.so -> libmessage.so.1l

|
|
|
— 1ibe4
|
|
|

L— libmessage.so.1
L— share
L— cmake
L— recipe-03
|— messageConfig.cmake
|— messageConfigVersion.cmake
|— messageTargets.cmake

L— messageTargets-release.cmake

HIL T —A share T Hg, Ho &A1 ERCMake H AR A 3. I
UG, WHEERAP T UAEAMATE 1 cMakeLists.txt XAFHHERETHEE,
HEMATXE message DIR FJCMake”E &, filn)Z2aE M

#] share/cmake/message H3K:

find package(message 1 CONFIG REQUIRED)

TAE R

XA RGBS TIRZ A, XTI RGO E AT I0#/E, CMake H s 2 —AME
WA RIS, 47 PRIVATE . PUBLIC 1 INTERFACE i<y, FATAILL
WEIHF M E bR TS S, X ARTrERATE CH AR SR, ¥
WA HARB(HCH TA) o an R EE4E N S defit 1 3& 4 \ICMakelic B 3CF, 4
R F IR ICMake i 25t AT LA FA HLfR T IIT B O R R



XA ) @] PLE I 38/ message-static . message-shared . hello-
world_wDSO Al hello-world_wAR HAntid IR AR L. FRATTKE B4y
Hr message-shared H#FrFICMakefz 4, X H R 2T — KM 1HE:

1. AERCE PR Ry b 81 HARR . XFUUIDPE )% /2 message-
shared [] PUBLIC 753K, BRUNECKH T#EDTH F#E H bR AFE N H Hi
FEHPR. a7 € XA H R FREAE puBLIC 2B INTERFACE X HAF
AT E . BT FR D E T B AR B 8, HAR i R 5 TR0
HAER. Bsh, Hrh— UGN H 232 54 MRk, X B
7 $<BUILD INTERFACE:...> F1 $<INSTALL_ INTERFACE:...> “E#s#iAZ.
RAMBEANR FiF EAs A R EIX L, e, RAAAELZETHirz
Ja, EANIASBE W, FTATBF 4, RAHWT:

o WHEMEIHT#HH T message-shared /F,
. $<BUILD_INTERFACE:${CMAKE_BINARY DIR}/${INSTALL_INCLUDEDIR}>
A4 FE R ${CMAKE_BINARY_ DIR}/${INSTALL INCLUDEDIR}
o HAGTE message-shared FEAE R —MERH, EA—ACFHBF,
82 $<INSTALL_INTERFACE:${INSTALL INCLUDEDIR}> #<¥ f&
% ${INSTALL_INCLUDEDIR}
2. Fk HAR B2 N, AR A U A R

3. fHIACMaked: Bl T i U 225 ) messageTargets. cmake UK 2224
F| INSTALL_CMAKEDIR . HWHrSHI S22 35 )N i A AR 2 e ig I, A dtes
EFFFRATE S BARM AR, XA BT 8%k EAFRTHE I HRZ 4
FRH9¢.  INSTALL_CMAKEDIR AP ZFE T CMakeLists.txt (P& B )

if(WIN32 AND NOT CYGWIN)

set (DEF_INSTALL_CMAKEDIR CMake)
else()

set (DEF_INSTALL_CMAKEDIR share/cmake/${PROJECT_NAME})
endif()
set (INSTALL_CMAKEDIR ${DEF_INSTALL_CMAKEDIR} CACHE PATH "Install
ation directory for CMake files")

CMakelists.txt [Figfa—#or R E . 1
15 CMakePackageConfigHelpers.cmake FER, 40 =052 K:



1. JH write_basic_package version file PREUAE K — A SCHAL. Y
B NS HUE AT T A #42:  messageConfigVersion.cmake o FRAS
3N Major.Minor.Patch , F{# ] PROJIECT VERSION FHIERRA, iDL
T60E 5 ERH AR A B, HFERAHEIR AR, KT RIE
FERME, A THHFIR) sameMajorversion %,

2. TR, BB/ messageConfig.cmake.in , Z AL T cmake T H
K

3. Wa, JUHTAERI ST B B RN . P R 22 5

FE INSTALL_CMAKEDIR R,

EEZEPS!

HEEMEPUAAIEREM, FALTUAEH KRS L REXANE, WEHO
] CMakeLists.txt BEATRIHFAFMEL, #LReBIH EE:

find package(message VERSION 1 REQUIRED)

2wy LUR RAR 5 e E A AT TR 35 H -

$ cmake -Dmessage DIR=/path/to/message/share/cmake/message ..

TATRE RS RMER, Bon T i & B brp) 2285 2 B ik, &
E tests XML, FANERET] use_target T HXK:

tests/
F— CMakeLists.txt
L use_target
F— CMakeLists.txt

L— use_message.cpp

A HFAE—MEH 2 H BAARR/NIH o AR 2 £ CMakeLists. txt S
i e Rt



1. AT NTTH, TR E N B2 E . 1X/2& use-target MR [ 4
K1k B LR, A% 431070

add_test(
NAME use-target_configure
COMMAND
${CMAKE_COMMAND} -H${CMAKE_CURRENT_LIST_DIR}/use_target
-B${CMAKE_CURRENT_BINARY_DIR}/build_use-ta

rget
-G${CMAKE_GENERATOR}
-Dmessage_DIR=${CMAKE_INSTALL_PREFIX}/${
INSTALL_CMAKEDIR}
-DCMAKE_BUILD_TYPE=$<CONFIGURATION>
)

set_tests properties(use-target_configure
PROPERTIES
FIXTURES_SETUP use-target

2. WK T /NI H A] AR

add_test(
NAME use-target_build
COMMAND
${CMAKE_COMMAND} --build ${CMAKE_CURRENT_BINARY DIR}/build u
se-target
--config $<CONFIGURATION>
)

set_tests_properties(use-target_build
PROPERTIES
FIXTURES_REQUIRED use-target

3. /NIRH KA 1217



set(_test target)

if(MsvC)
set(_test target "RUN TESTS")
else()
set(_test target "test")
endif()
add_test(
NAME use-target test
COMMAND
${CMAKE_COMMAND} --build ${CMAKE_ CURRENT_BINARY DIR}/build u
se-target
--target ${ test target}
--config $<CONFIGURATION>
)
set_tests properties(use-target_test
PROPERTIES
FIXTURES REQUIRED use-target
)

unset(_test target)

4. fJa, BATYRERE 1

add_test(
NAME use-target_cleanup
COMMAND
${CMAKE_COMMAND} -E remove_directory ${CMAKE_CURRENT_BINARY_
DIR}/build_use-target
)

set_tests_properties(use-target_cleanup
PROPERTIES
FIXTURES_CLEANUP use-target

R, XA REETTH 22 2 JRIBsAT



10.4 2725 2% 1) 1

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-10/recipe-04 F14k 3], HoH —NC++r ¥, ZnRHil
1E CMake 3.6/R (55 =i i A) 2 2, FF H 2 44E GNU/Linux. macOSHI
Windows L3t 47 i i .

FATHH B EAG T BRI, v HAbRE e REE e, FFHAREWE. &
HEAAECHIHE FEH T, B A W IEAbE KSR TUHECD
FACHS B e v B RIS, ERWIRZE CA LA RS L T NI EAME?
H8E, JEon M AR, (HR A E AT 2R X R I o AR B
T R 2R P (1 2 AT

#Es TAE
BEoRBILRAT X S 2, M — AR AT AT B . IUH AT RN T

— cmake

| — install_hook.cmake.in
| L print_rpath.py
— CMakeLists.txt
— external
L upstream

— CMakeLists.txt

L— message

L— CMakeLists.txt

— CMakeLists.txt
L— use_message.cpp

T CMakeLists.txt XFECEBHIIE, external F H AL AT
CMaketg4 . cmake T HFME— 1 Python{iAFl— /M CMakefli 4, X 4k
W HT 2207 A, CMakeIAE i 1T L E, )51 HPython{IAT
El use message FJHHAT LA RPATH :


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-10/recipe-04

import shlex

import subprocess

import sys

def main

patcher = sys.argv[1]

elfobj = sys.argv[2]

tools = {'patchelf': '--print-rpath', ‘'chrpath': '--list', 'otool’
L'}

if patcher not in tools.keys():

raise RuntimeError('Unknown tool {}'.format(patcher))

cmd = shlex.split('{:s} {:s} {:s}'.format(patcher, tools[patcher],

elfobj))

rpath = subprocess.run(
cmd,
bufsize=1,

stdout=subprocess.PIPE,
stderr=subprocess.PIPE,

universal_newlines=True)

print(rpath.stdout)
name == "_ main__"
main()

FTIF £ AL T T IS RAMITED ReaTH , A RS 22 Bl i

A

>~No°

)5, src THRAEWHEK cMakeLists.txt FIYHC

o

use_message.cpp PSR LR N2

#include <cstdlib>

#include <iostream>

#ifdef USING_message
#include <message/Message.hpp>

void messaging

{



Message say hello("Hello, World! From a client of yours!");
std::cout << say hello << std::endl;
Message say goodbye("Goodbye, World! From a client of yours!");
std::cout << say_goodbye << std::endl;

}

ttelse

void messaging()

{
std::cout << "Hello, World! From a client of yours!" << std::endl;
std::cout << "Goodbye, World! From a client of yours!"™ << std::endl
5
}
#endif

int main()

{

messaging();
return EXIT_SUCCESS;

H AR S
WA N F cMakeLists.txt CAFEFFUR, & H R UEE S A

1. 5ZETHRGIEE.. Eem P — N C++1M1IIH, &E 7EUAZ RIS, W
KA AARIfH H %, LR R AL A R

cmake_minimum_required(VERSION 3.6 FATAL_ERROR)
project(recipe-04

LANGUAGES CXX
VERSION 1.6.0

)

# <<< General set up >>>



set (CMAKE_CXX_STANDARD 11)
set (CMAKE_CXX_EXTENSIONS OFF)
set (CMAKE_CXX_STANDARD_REQUIRED ON)

if(NOT CMAKE_BUILD_TYPE)
set (CMAKE_BUILD_TYPE Release CACHE STRING "Build type" FORCE)
endif()

message(STATUS "Build type set to ${CMAKE_BUILD_TYPE}")

message(STATUS "Project will be installed to ${CMAKE_INSTALL_PRE
FIX}")

include(GNUInstallDirs)

set (CMAKE_ARCHIVE_OUTPUT DIRECTORY
${PROJECT_BINARY DIR}/${CMAKE_INSTALL_LIBDIR})

set (CMAKE_LIBRARY_OUTPUT DIRECTORY
${PROJECT_BINARY DIR}/${CMAKE_INSTALL_LIBDIR})

set (CMAKE_RUNTIME_OUTPUT DIRECTORY
${PROJECT_BINARY DIR}/${CMAKE_INSTALL_BINDIR})

# Offer the user the choice of overriding the installation direc
tories
set (INSTALL_LIBDIR ${CMAKE_INSTALL_LIBDIR} CACHE PATH "Installat
ion directory for libraries")
set (INSTALL_BINDIR ${CMAKE_INSTALL_BINDIR} CACHE PATH "Installat
ion directory for executables")
set (INSTALL_INCLUDEDIR ${CMAKE_INSTALL_INCLUDEDIR} CACHE PATH "I
nstallation directory for header files")
if(WIN32 AND NOT CYGWIN)

set (DEF_INSTALL_CMAKEDIR CMake)
else()

set (DEF_INSTALL_CMAKEDIR share/cmake/${PROJECT_NAME})
endif()
set (INSTALL_CMAKEDIR ${DEF_INSTALL_CMAKEDIR} CACHE PATH "Install

ation directory for CMake files")



# Report to user
foreach(p LIB BIN INCLUDE CMAKE)
file(TO_NATIVE_PATH ${CMAKE_INSTALL_PREFIX}/${INSTALL_${p}DIR}
_path )
message(STATUS "Installing ${p} components to ${ path}")
unset(_path)

endforeach()

. WHE T ep_BasE HEEM, XEAHEMETHTHE®EAR. TG FHH
HBAE CMAKE_BINARY_DIR 730 H 492 A ik

set_property(DIRECTORY PROPERTY EP_BASE ${CMAKE_BINARY_ DIR}/subp

rojects)

. #RJ5, 750 STAGED INSTALL PREFIX A& . XM EIEMMEEZET
1] stage T H, WHKAEMEHRZEEXE ., X2 —MybHELiEidiE,
LEFRATTE N A B HEANHE A 2 1 AT R

set (STAGED_INSTALL_PREFIX ${CMAKE BINARY DIR}/stage)
message(STATUS "${PROJECT_NAME} staged install: ${STAGED INSTALL
_PREFIX}")

. ¥ external/upstream ¥ Hk. HAEFEf HCMakets & K& BTN L
TG 2R, EFRATHE T, wh vl B

add subdirectory(external/upstream)

. SRJG, L& ExternalProject.cmake MRifEAFEIR:

include(ExternalProject)

B E AR BAE AN E WM, M ExternalProject_Add fir
4. SOURCE_DIR A THBEIRNA T src THIEP . RATEIEFEIE XK
CMakeZ R EC ERATIIH . X B, i STAGED_INSTALL_PREFIX fENT



Tl H )22 385 H ok

ExternalProject_Add(${PROJECT_NAME} core

DEPENDS
message_external

SOURCE_DIR
${CMAKE_CURRENT_SOURCE_DIR}/src

CMAKE_ARGS
-DCMAKE_INSTALL PREFIX=${STAGED INSTALL PREFIX}
-DCMAKE_BUILD_TYPE=${CMAKE_BUILD TYPE}
-DCMAKE_CXX_COMPILER=${CMAKE CXX_ COMPILER}
-DCMAKE_CXX_FLAGS=${CMAKE_CXX_FLAGS}
-DCMAKE_CXX_STANDARD=${CMAKE CXX_STANDARD}
-DCMAKE_CXX_EXTENSIONS=${CMAKE CXX_ EXTENSIONS}
-DCMAKE_CXX_STANDARD_ REQUIRED=${CMAKE CXX_ STANDARD REQUIRED}
-Dmessage_DIR=${message DIR}

CMAKE_CACHE_ARGS
-DCMAKE_PREFIX_PATH:PATH=${CMAKE PREFIX PATH}

BUILD ALWAYS

WAE, N use_message ¥NII—/MIK, HH recipe-04_core fi. XKiE
1T use_message R PATCAFRIZESE, BRI T Ha @i v 1) 22 2

enable_testing()

add_test(
NAME
check_use_message
COMMAND
${STAGED_INSTALL_ PREFIX}/${INSTALL BINDIR}/use message

BeJrs ATRAR B U o DA DN Pl 7 L 2R VG 0 2L 28 2 A BT A7 X, 3K
AR R A XA ) A 2 S A 281 22 38 H S BT ]



install(
DIRECTORY
${STAGED_ INSTALL_ PREFIX}/
DESTINATION

USE_SOURCE_PERMISSIONS
)

9. ffi/H SCRIPT ZHUA BN Inf) 22N . CMakefi4
] install_hook.cmake ¥ #$4T, {H HZEGNU/LinuxfimacOS F# AT, X
A AR AT BN C 22 28 I m] $AT SO RPATH , FRIBAT'E . FATEAE T —11F
A0 Hb T TR IX A [

if (UNIX)

set (PRINT_SCRIPT "${CMAKE CURRENT_LIST DIR}/cmake/print_ rpath.
py")

configure file(cmake/install hook.cmake.in install hook.cmake
@ONLY)

install(

SCRIPT
${CMAKE_CURRENT_BINARY DIR}/install hook.cmake

)
endif()

-Dmessage DIR=${message DIR} C.fFACMakeZH LA IiH, XM IEHKE
HEERKBIALE . message DIR HJ{HTE external/upstream/message H3¥
T cMakeLists.txt SCHFHE Lo XA AABEMB TVH S, ERNTEE 2
LAAT A FE

1. Bk, BEFRIE. HPOTRCAERGNTEAN T 23T, JHAER B
f£3% | message DIR :

find package(message 1 CONFIG QUIET)



2. WRILB TWHEE, AT PGS BASRIALERRAS, FREin—
'] message_external Hiw. IXH, 7FEREFLHE PR IEHH A E 17
KA

if(message FOUND)

get property(_loc TARGET message::message-shared PROPERTY LOCA
TION)

message(STATUS "Found message: ${ loc} (found version ${messag
e VERSION})")

add library(message external INTERFACE) # dummy

3. MR BEAERBIXAFE, RATEECHIA—MIMNBIIE, MTELGItEE T~
W, RERFE. HEBGE. WSS H AR H
F CMakelists.txt A% E, CH+imikasfbrEWR2WIL. THE K23
F| STAGED INSTALL PREFIX |, SRJGHEATINR:

else()
include(ExternalProject)
message(STATUS "Suitable message could not be located, Buildin
g message instead.")
ExternalProject Add(message external
GIT_REPOSITORY
https://github.com/dev-cafe/message.git
GIT_TAG
master
UPDATE_COMMAND
CMAKE_ARGS
-DCMAKE_INSTALL_PREFIX=${STAGED INSTALL PREFIX}
-DCMAKE_BUILD_TYPE=${CMAKE_BUILD TYPE}
-DCMAKE_CXX_COMPILER=${CMAKE CXX_COMPILER}
CMAKE_CACHE_ARGS
-DCMAKE_CXX_FLAGS : STRING=${CMAKE_CXX_FLAGS}
TEST_AFTER_INSTALL

DOWNLOAD_NO_PROGRESS



LOG_CONFIGURE
LOG_BUILD

LOG_INSTALL

4. HJh, ¥ message DIR HXIHATRE, NIRFHE
[!) messageConfig.cmake CAFFRHHZIRERIT. TER, XLLPRATHL ORIE
i” CMakeCache qji

if(WIN32 AND NOT CYGWIN)
set (DEF_message DIR ${STAGED INSTALL_PREFIX}/CMake)
else()
set (DEF_message DIR ${STAGED INSTALL_PREFIX}/share/cmake/mes
sage)
endif()
file(TO_NATIVE_PATH "${DEF message DIR}" DEF_message DIR)
set(message DIR ${DEF_message DIR}
CACHE PATH "Path to internally built messageConfig.cmake" FO
RCE)
endif()

BAIA TR T wIFERANE CHIIE, R LRI S E (L2 RE L
CHEMEEE, BRFWENEEE). HTXE—NEEEE, src THERT
FIARAD & — N 52 A7 ) CMake T H :

1. FEI—C++1110H .

cmake_minimum_required(VERSION FATAL_ERROR)
project(recipe-94_core

LANGUAGES CXX

)

set (CMAKE_CXX_STANDARD 11)



set (CMAKE_CXX_EXTENSIONS OFF)
set (CMAKE_CXX_STANDARD_REQUIRED ON)

include(GNUInstallDirs)

set (CMAKE_ARCHIVE_OUTPUT_DIRECTORY
${CMAKE_BINARY_DIR}/${CMAKE_INSTALL_LIBDIR})

set (CMAKE_LIBRARY_OUTPUT DIRECTORY
${CMAKE_BINARY_DIR}/${CMAKE_INSTALL_LIBDIR})

set (CMAKE_RUNTIME_OUTPUT _DIRECTORY
${CMAKE_BINARY_DIR}/${CMAKE_INSTALL_BINDIR})

2. ZIAEENHEE. BEMET, EWiXE message DIR

find package(message 1 CONFIG REQUIRED)

get property(_loc TARGET message::message-shared PROPERTY LOCATI
ON)

message(STATUS "Found message: ${ loc} (found version ${message
VERSION})")

3. IWINATHAT B AR use_message , 1% HAIRH use_message.cpp VR CHFAIZE,
HH %3] message: :message-shared HFx:

add_executable(use_message use_message.cpp)

target link libraries(use_message
PUBLIC

message: :message-shared

4. 4y use_message WE HIrEME. FIXXT RPATH AT E:

# Prepare RPATH

file(RELATIVE_PATH _rel ${CMAKE_INSTALL_PREFIX}/${CMAKE_INSTALL_
BINDIR} ${CMAKE_INSTALL_PREFIX})

if(APPLE)



set(_rpath "@loader_path/${ rel}")

else()
set(_rpath "\$ORIGIN/${ rel}")
endif()
file(TO_NATIVE_PATH "${ rpath}/${CMAKE_INSTALL LIBDIR}" use_mess
age RPATH)

set_target properties(use message
PROPERTIES
MACOSX_RPATH ON
SKIP_BUILD_RPATH OFF
BUILD WITH_INSTALL_RPATH OFF
INSTALL_RPATH "${use_message RPATH}"
INSTALL_RPATH_USE_LINK_PATH ON

5. HJb, N use_message HAFRIZE | ZZEHN:

install(
TARGETS
use_message
RUNTIME
DESTINATION ${CMAKE INSTALL BINDIR}
COMPONENT bin

WA HERECMake I AS AR install_hook.cmake.in )N 2.

1. CMake[HIAYE AT T H VG HI 2 4h AT, RIEA & A2 5o H bx fAE
T Mk, FERELERMRFCLER use_message A AT SO 58 B i
2. VEEAH ] @INSTALL_BINDIR@ ,» Bl configure file f##T:

set(_executable ${CMAKE INSTALL PREFIX}/@INSTALL_ BINDIR@/use_mes
sage)



2. WEREPFEAPATHAT TR, A Z THRITE O 2238 0 mT U7 S
[¥) RPATH o FRATKHEZ chrpath . patchelf Fl otool . M#RE|CZEEM
FEFEy, AP RAEERARSER, FHEHER:

set(_patcher)
list(APPEND _patchers chrpath patchelf otool)
foreach(p IN LISTS _patchers)
find program(${p}_ FOUND
NAMES
${p}

)
if(${p}_FOUND)

set(_patcher ${p})
message(STATUS "ELF patching tool ${ patcher} FOUND")
break()

endif()

endforeach()

3. iy patcher LEEB/ N, XEMWEPatchELF LEZGTH. ¥
B, BRATEIAT RS SR, b kB — iR, REHARE
‘23 PatchELF T E.:

if(NOT _patcher)
message(FATAL_ERROR "ELF patching tool NOT FOUND!\nPlease in
stall one of chrpath, patchelf or otool")

4. *PatchELF TR F| T, Migksk. RATEAHPythoni4< print_rpath.py ,
¥ _executable WEANSHILILL execute_process :

find_package(PythonInterp REQUIRED QUIET)
execute_process(
COMMAND
${PYTHON_EXECUTABLE} @PRINT_SCRIPT@ "${_patcher}"
"${ executable}"
RESULT_VARIABLE _res
OUTPUT_VARIABLE _out



ERROR_VARIABLE _err
OUTPUT_STRIP_TRAILING WHITESPACE
)

5. I8E _res ZAEMIREMCHY . RHATHII, KATH _out AZE A ZRAIbR
AER . I, 3T EITIE HH AU A A v ey A DR

if(_res EQUAL 0)
message(STATUS "RPATH for ${_executable} is ${ out}")
else()
message(STATUS "Something went wrong!™)
message(STATUS "Standard output from print_rpath.py: ${ out}"

message(STATUS "Standard error from print_rpath.py: ${ _err}"

message(FATAL_ERROR "${_patcher} could NOT obtain RPATH for
${_executable}")
endif()
endif()

6. FH{HH execute_process RIZfT L% %M use_message T PHAT H bx:

execute_process(
COMMAND ${_executable}
RESULT_VARIABLE _res
OUTPUT_VARIABLE _out
ERROR_VARIABLE _err
OUTPUT_STRIP_TRAILING_WHITESPACE

)

7. ®Ja, MY execute_process M4k

if(_res EQUAL ©)
message(STATUS "Running ${ executable}:\n ${ out}")
else()



message(STATUS "Something went wrong!"™)
message(STATUS "Standard output from running ${ executable}:\n

${ _out}")

message(STATUS "Standard error from running ${ executable}:\n
${ err}")

message(FATAL_ERROR "Something went wrong with ${ executable}"
)
endif()

TAERH

CMake T HAG T, @AM EZIEE G AR B #2500 H il A8
N R GERTIE REEEA. A, LU FH CMakefE R &0 H HIE
EIEE. CMaker] IR MM, WIiRAE RS FHA BT, i dE e
file XBEFE = MakeLists.txt X f4F:

o ¥ CMakeLists.txt SCAFAETUH ML ZRRE, EEERNE DK
o H(ERSNEIE ). AFId, FRATEFERLFRN ${PROJECT_NAME}_core ;
WL recipe-04_core , K ATIH XFR recipe-04 F T .

o M CMakeLists.txt AW Z AR I, JHAESA HbnMig g H
P2 (B AT U1, KR T2 ) 7O 0 TR MR, S i
MIFH, HPEE—14 cmakeLists.txt L.

o BJa, WATWHM cMakeLists.txt CHF, W] LA E—AN7 [ CMake i
Ho EENE, FATTCLE CBCE MM T, 1104 75 2558 O 5 1k (1) 4O
KEEHTH,

2R B I HOOR SRR BB AC I, R B S5 R S

$ mkdir -p build
$ cd build
$ cmake -DCMAKE_INSTALL_ PREFIX=$HOME/Software/recipe-04 ..

iECMake &L 78, X /& A 1452 i)

-- The CXX compiler identification is GNU 7.3.0



-- Check for working CXX compiler: /nix/store/gqg2vrcq7krqi9rrlépphv
sg81sb8pjw-gcc-wrapper-7.3.0/bin/g++

-- Check for working CXX compiler: /nix/store/gqg2vrcq7krqi9rrlépphv
sg81sb8pjw-gcc-wrapper-7.3.0/bin/g++ -- works

-- Detecting CXX compiler ABI info

-- Detecting CXX compiler ABI info - done

-- Detecting CXX compile features

-- Detecting CXX compile features - done

-- Project will be installed to /home/roberto/Software/recipe-04

-- Build type set to Release

-- Installing LIB components to /home/roberto/Software/recipe-04/1ib

-- Installing BIN components to /home/roberto/Software/recipe-04/bin
-- Installing INCLUDE components to /home/roberto/Software/recipe-04
/include

-- Installing CMAKE components to /home/roberto/Software/recipe-04/s
hare/cmake/recipe-04

-- recipe-04 staged install: /home/roberto/Workspace/robertodr/cmake
-cookbook/chapter-10/recipe-04/cxx-example/build/stage

-- Suitable message could not be located, Building message instead.
-- Configuring done

-- Generating done

-- Build files have been written to: /home/roberto/Workspace/roberto

dr/cmake-cookbook/chapter-10/recipe-04/cxx-example/build

R4, CMakeik 5t T:

o WHRE TP BOE AR o 23 By B2 BN SE PR s A I RE AT VDA AL 1 —Fb
Jiike ENTFRNG, XX FAEIBAT %0 @ L AR BT A e Al AT R P
AR 2R AR LRI BARR A . TR0, e H gy
T MR . IR, RMERA BT B R 2%, JATRIIUH th A BT Rp
fEH

« ARG EERARBIEGERHEE. W5, CMakeR iz T LM E I H Z Hi 2
PR AL a2, LA A XA L o

WMRECAEMNT RN CHAE, FHATTLLK -Dmessage DIR LML IEZS
CMake:



$ cmake -DCMAKE_INSTALL_PREFIX=$HOME/Software/use_message -Dmessage
DIR=$HOME/Software/message/share/cmake/message ..

HY b, RPMECERLIIEZA . AT B ST H AT 8GR

-- The CXX compiler identification is GNU 7.3.0

-- Check for working CXX compiler: /nix/store/gqg2vrcq7krqi9rrlépphv
sg81sb8pjw-gcc-wrapper-7.3.0/bin/g++

-- Check for working CXX compiler: /nix/store/gqg2vrcq7krqi9rrlépphv
sg81sb8pjw-gcc-wrapper-7.3.0/bin/g++ -- works

-- Detecting CXX compiler ABI info

-- Detecting CXX compiler ABI info - done

-- Detecting CXX compile features

-- Detecting CXX compile features - done

-- Project will be installed to /home/roberto/Software/recipe-04

-- Build type set to Release

-- Installing LIB components to /home/roberto/Software/recipe-04/1ib

-- Installing BIN components to /home/roberto/Software/recipe-04/bin
-- Installing INCLUDE components to /home/roberto/Software/recipe-04
/include

-- Installing CMAKE components to /home/roberto/Software/recipe-04/s
hare/cmake/recipe-04

-- recipe-04 staged install: /home/roberto/Workspace/robertodr/cmake
-cookbook/chapter-10/recipe-04/cxx-example/build/stage

-- Checking for one of the modules ‘'uuid'

-- Found message: /home/roberto/Software/message/1ib64/1libmessage.so
.1 (found version 1.0.0)

-- Configuring done

-- Generating done

-- Build files have been written to: /home/roberto/Workspace/roberto

dr/cmake-cookbook/chapter-10/recipe-04/cxx-example/build

T H W e 2 e N2, R 22 SO S 2] CMAKE_INSTALL_PREFIX :

install(
DIRECTORY



${STAGED_INSTALL_PREFIX}/
DESTINATION

USE_SOURCE_PERMISSIONS
)

R . AR5 #8415 ${CMAKE_INSTALL_PREFIX} , iXFECPack T Emtn]
PLIERRFRAARZ ] . CPackif B AL 11 = A4,

recipe-04_core Tl H M — M HIFIHAT Hix, ZHAREEERIH B8 E,
IEMARE R/ LWt ie, A T iERT AT SO IETRIEAT, TR Z IR E RPATH
REMEITNRER T, W /ECMake I H B FS2BliX — &, FIFERIRR
£ CMakeLists.txt HH#EM, HTOIE use_message MIAIFAT HFx:

file(RELATIVE_PATH _rel ${CMAKE_INSTALL_PREFIX}/${CMAKE_INSTALL_BIND
IR} ${CMAKE_INSTALL_PREFIX})

if(APPLE)

set(_rpath "@loader_path/${ rel}")
else()

set(_rpath "\$ORIGIN/${ rel}")
endif()

file(TO_NATIVE_PATH "${ rpath}/${CMAKE_INSTALL LIBDIR}" use_message_
RPATH)

set_target_properties(use_message
PROPERTIES
MACOSX_RPATH ON
SKIP_BUILD_RPATH OFF
BUILD WITH_INSTALL_RPATH OFF
INSTALL _RPATH "${use message RPATH}"
INSTALL_RPATH_USE_LINK_PATH ON

NTREIXRES S, A LUE AN T BT 22238 B vl $AT S0 RPATH
BATEXTZ T EFAAH, #HEE3IPythonliArF, FRkH gt — D53 #CMake A
o 5, fHF SCRIPT i 7 CMake i A Sy 22 2k 1 ) i F -



if (UNIX)

set (PRINT_SCRIPT "${CMAKE_CURRENT_LIST_DIR}/cmake/print_rpath.py")

configure file(cmake/install_hook.cmake.in install_hook.cmake @ONL

Y)
install(
SCRIPT

${CMAKE_CURRENT_BINARY_DIR}/install_hook.cmake

)
endif()

FAVAS SR AE 22 B REAT AT

$ cmake --build build --target install

GNU/Linux& 4 L, HATEERICL

Install the project...

-- Install configuration: "Release"

-- Installing:
-- Installing:
-- Installing:

-- Installing:

-- Installing:

-- Installing:

-- Installing:
-- Installing:

ssage.hpp

-- Installing:

ssageExport.h

-- Installing:
-- Installing:
-- Installing:

e

-- Installing:

/home/roberto/Software/recipe-04/.
/home/roberto/Software/recipe-04/.
/home/roberto/Software/recipe-04/.

/home/roberto/Software/recipe-04/.

/home/roberto/Software/recipe-04/.

/home/roberto/Software/recipe-04/

/home/roberto/Software/recipe-04/.
/home/roberto/Software/recipe-04/.

/home/roberto/Software/recipe-04/.
/home/roberto/Software/recipe-04/.
/home/roberto/Software/recipe-04/.

/home/roberto/Software/recipe-04/.

/home/roberto/Software/recipe-04/.

/1ib64
/1ib64/1ibmessage.s

/1ib64/1ibmessage s

/1ib64/1ibmessage.s

./include

/include/message

/include/message/Me
/include/message/me
/share

/share/cmake

/share/cmake/messag

/share/cmake/messag



e/messageTargets-release.cmake

-- Installing: /home/roberto/Software/recipe-04/./share/cmake/messag
e/messageConfigVersion.cmake

-- Installing: /home/roberto/Software/recipe-04/./share/cmake/messag
e/messageConfig.cmake

-- Installing: /home/roberto/Software/recipe-04/./share/cmake/messag
e/messageTargets.cmake

-- Installing: /home/roberto/Software/recipe-04/./bin

-- Installing: /home/roberto/Software/recipe-04/./bin/hello-world_wA
R

-- Installing: /home/roberto/Software/recipe-04/./bin/use_message

-- Installing: /home/roberto/Software/recipe-04/./bin/hello-world_wD
SO

-- ELF patching tool chrpath FOUND

-- RPATH for /home/roberto/Software/recipe-04/bin/use_message is /ho
me/roberto/Software/recipe-04/bin/use_message: RUNPATH=$ORIGIN/../1li
b64:/home/roberto/Workspace/robertodr/cmake-cookbook/chapter-10/reci
pe-04/cxx-example/build/stage/1ib64:/nix/store/di389pfcw2krnmh8nmkn5
5d1rnzmba37-CMake-Cookbook/1ib64:/nix/store/di389pfcw2krnmh8nmkn55d1
rnzmba37-CMake-Cookbook/1ib:/nix/store/mjs2b8mmid861vbzibzdlz8w5yrjg
cnf-util-1inux-2.31.1/1ib:/nix/store/2kcrjlksd2al4bm5sky182fv2xwfhfa
p-glibc-2.26-131/1ib:/nix/store/4zd34747fz0ggzzasy4icgn31my89pra-gcc
-7.3.0-1ib/1ib

-- Running /home/roberto/Software/recipe-04/bin/use_message:

This is my very nice message:

Hello, World! From a client of yours!

...and here is its UUID: a8014bf7-5dfa-45e2-8408-12e9a5941825

This is my very nice message:

Goodbye, World! From a client of yours!

...and here is its UUID: ac971ef4-7606-460f-9144-1ad96f713647

NOTE: Ik AT 121348 FH 1) T B & PatchELF (https://nixos.org/patchelf html ).
chrpath (https://linux.die.net/man/1/chrpath )flotool
(hitp://www.manpagez.com/man/1/otool/ ). #—FhJ77%iE T GNU/LinuxAll
macOS, [fichrpathfotool’; 7i& T GNU/LinuxfimacOS.


https://nixos.org/patchelf.html
https://linux.die.net/man/1/chrpath
http://www.manpagez.com/man/1/otool/

FHM= TEIH

ARE N EENEA

o A GIEARHL A ik A

o i i CMake/pybind11# & {]C++/PythonIii H , i#idPyPIk i
o 18 FHCMake/CFFI#4% C/Fortran/Pythonil H , ifidPyPIk i
o LlCondat i) 2R AT — AN B 1) 5 H

o FConda R T K AT 45 T3 H

HArNik, ©& NEARS B 23 T M —X B v] LU i GitsR B

H, HFhPITECE. mEE. WalAeds, S8, fEsehrrf, S aiE s 215 H
AR R, EhinApt. DNF. Pacman. pipfiConda. FAI1552 LL&-Flkk
AT A THAAD I H ——AE RSB ) 226 RE 7

T EER T HCMake I H 1B B, BATIUAE 7 Sl 2 1 3T Ry
(PI):

=

[ CMakeLists.txtJ [ Source files
\

Project

—

C \ C Source files
Y c ~ Y
1
G Genarate | Installed files
B L\ source files
o J 1
Scripts for native B
build tools B \
. T D
Build targets e Dashboard
C
P /
Y
C CMake time
Source package Binary package G Generation time
B Build time
T CTesttime
D CDash time
\ P CPack time
| Install time
Enstalled packag ] Pl Package install time




AFEH, WATHERSARRATOER . B, Wi HCMakeH i T HCPacki
TR, IRHRAEST A A _Ef£CMake il H 2|Pythontl 2 5[ (PyPI, https:/pypi.org) il
Anaconda z (https://anaconda.org )71, X ELHS 28 A H 4Fpip A Conda
(https://conda.io/docs/ Y BREKIE G « XFTPyPl, IRATPEHE R Wl 76804 &
-5 C++/Python=C/Fortran/Python ]Il H . X} T-Conda, AT &= i %4
i F A PE R C++ 01 H BEATHT B


https://pypi.org)和Anaconda云(https://anaconda.org
https://conda.io/docs/

11.1 A= BJRACHS AN i il

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-11/recipe-01 H13# 3. 1Z~l{E CMake 3.6H (B4 5
BRI H L LEGNU/Linux. macOSHIWindows 334733 I
o

RAHS R IFIRR, TP RS RERE B H IRARRY, R0 A 58 42 5E fill i CMake i
AEATHE. S8, TERIMERRTCUEHASE M, (H2CPackfflt 1 5 fij AN
R R AR BIR S AR

o VRACAGEL: W LUKEURACHD BB R AE B SO, AT RIE . T AL 9 RE
5E HIFRATE ] RGE RO

o R THERSF YRR HARLET By B ER . XA DIREARE
AR, ERTREAGAE, JoVk R AT FEA AT AT P -

o FHFEAR M dE: CPackBEN LAVF 2 AR M 2R pl — | 2 2678
Frs BRI AT BURH A R AT BIANF T 6 o A TR s an ] A2 i 22 36 A5

o T DebianffIGNU/Linux K AT .deb #%X:
https://manpages.debian.org/unstable/dpkg-dev/deb.5.en.html

o T Red Hatf)GNU/Linux K ATh ) .rpm #%30:  http://rpm.org/

o macOSEI .dmg #%x:
https://developer.apple.com/library/archive/documentation/CoreFound
ation/Conceptual/CFBundles/BundleTypes/BundleTypes.html

o WindowsFJNSISHz(: http://nsis.sourceforge.net/Main_Page

i (e

HATPRAEH FHA0Z B3Iz~ B], IH B BL T B SRSk

ke

s
Q

coffee.icns

Info.plist.in

[ TT

—
|
|
|

messageConfig.cmake.in


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-11/recipe-01
https://manpages.debian.org/unstable/dpkg-dev/deb.5.en.html
http://rpm.org/
https://developer.apple.com/library/archive/documentation/CoreFoundation/Conceptual/CFBundles/BundleTypes/BundleTypes.html
http://nsis.sourceforge.net/Main_Page

— cMakeCPack.cmake
— CMakeLists.txt
F— INSTALL.md

F— LICENSE

— src

— CMakeLists.txt
|— hello-world.cpp

|
|
| |— Message.cpp
| L Message.hpp
L— tests

— CMakeLists.txt

L— use_target

— CMakeLists.txt

L— use_message.cpp

T AR ) 5 S8 CPack, FrbAASs iU, FRATH <>
1 CMakeCPack.cmake "H¥NIIFTELIES . MbAh, BUSIN
7 INSTALL.md F1 LICENSE CH4: #70LERFEEAL & 22 Ui A H {5 B

H ARSI

W BATE R FERIMBXATE H TS . RATKAE cMakeCPack.cmake H
WEEE AT, FHLELE CMakelists.txt KRB EIXAME
H include(cmakecpackage.cmake) :

1. BAMVEHERLH, STHMARAMEE, KIHHRAER PROJECT_NAME 1]
CMake”Z &:

set (CPACK_PACKAGE_NAME "${PROJECT NAME}")

2. PPN -

set (CPACK_PACKAGE_VENDOR "CMake Cookbook™)

3. FTRAEACHE R G — MRS o X2 AT 2 1l W A 20 SCA S



10.

set (CPACK_PACKAGE_DESCRIPTION _FILE "${PROJECT SOURCE_DIR}/INSTAL
L.md")

Uy | N ONIUE (IR

set (CPACK_PACKAGE DESCRIPTION_SUMMARY "message: a small messagin
g library")

PFATUE SR R s e A

set (CPACK_RESOURCE_FILE_LICENSE "${PROJECT SOURCE DIR}/LICENSE")

MORATEL A 2, SCPERETIPE /opt/recipe-01 H X T:

set (CPACK_PACKAGING _INSTALL_PREFIX "/opt/${PROJECT NAME}")

CPackfT B =2, IREFANT A

set (CPACK_PACKAGE_VERSION_MAJOR "${PROJECT VERSION MAJOR}")
set (CPACK_PACKAGE_VERSION_MINOR "${PROJECT VERSION MINOR}")
set (CPACK_PACKAGE_VERSION PATCH "${PROJECT VERSION_ PATCH}")

BCE. 1B A Ik 7 2 RS 1 SO 81 R A H 5

set(CPACK_SOURCE_IGNORE_FILES "${PROJECT BINARY DIR};/.git/;.git

ignore")

I T IR AR T B A g —— A FRAT T+ 2 zze , T4
& o.zIp VARY, TGz BT .tar.gz VHAY:

set (CPACK_SOURCE_GENERATOR "ZIP;TGZ")

BAVEF T 3w AR A A



set (CPACK_GENERATOR "ZIP;TGZ")

1. BAEWA] F 6 A kg 22358 7, MWDEBFMRPMELE 28 4R, Aid
Hi& T GNU/Linux:

if (UNIX)
if(CMAKE_SYSTEM_NAME MATCHES Linux)
list (APPEND CPACK_GENERATOR "DEB")
set (CPACK_DEBIAN_PACKAGE_MAINTAINER "robertodr")
set (CPACK_DEBIAN_PACKAGE_SECTION "devel)
set (CPACK_DEBIAN_PACKAGE_DEPENDS "uuid-dev")

1ist (APPEND CPACK_GENERATOR "RPM")
set (CPACK_RPM_PACKAGE_RELEASE "1")
set (CPACK_RPM_PACKAGE_LICENSE "MIT")
set (CPACK_RPM_PACKAGE_REQUIRES "uuid-devel™)
endif()
endif()

12. WERIATFEWindows |, AT AHE AN —PNSIS 245

if(WIN32 OR MINGW)

1ist (APPEND CPACK_GENERATOR "NSIS™)

set (CPACK_NSIS_PACKAGE_NAME "message")

set (CPACK_NSIS_CONTACT "robertdr™)

set (CPACK_NSIS_ENABLE_UNINSTALL_BEFORE_INSTALL ON)
endif()

13. 75—, 7EmacOS I, bundlefd &AM 23 F2 7 IR #:

if(APPLE)

list (APPEND CPACK_GENERATOR "Bundle™)

set (CPACK_BUNDLE _NAME "message")

configure file(${PROJECT SOURCE DIR}/cmake/Info.plist.in Info.
plist @ONLY)



set(CPACK_BUNDLE_PLIST ${CMAKE_CURRENT BINARY DIR}/Info.plist)
set (CPACK_BUNDLE_ICON ${PROJECT_SOURCE_DIR}/cmake/coffee.icns)
endif()

14, TANEIA R Elds B, mHP TG

message(STATUS "CPack generators: ${CPACK_GENERATOR}")

15. f&Ja, FAVEHET cpack.cmake ARAERLHL. XK [FAL & RGN — ML —

™ package_source HFp:

include(CPack)

AR E X AT

$ mkdir -p build
$ cd build

$ cmake ..

AT IR a4, JATATLAZH AT ) B FR (5150 H A2 E A H Unix Makefileff
24 28 IGNU/LInux R 48 _F3R1510):

$ cmake --build . --target help

The following are some of the valid targets for this Makefile:
. all (the default if no target is provided)
. clean
. depend
. install/strip
. install
. package _source
. package
. install/local
. test

. list _install components



. edit_cache
. rebuild cache
. hello- world

. message

AT PLE 3] package 1 package source HinZr . A PUHEH LN &4

$ cmake --build . --target package_source

Run CPack packaging tool for source...

CPack: Create package using ZIP

CPack: Install projects

CPack: - Install directory: /home/user/cmake-cookbook/chapter-11/rec
ipe-01/cxx-example

CPack: Create package

CPack: - package: /home/user/cmake-cookbook/chapter- 11/recipe-01/cx
x-example/build/recipe-01-1.0.0-Source.zip generated.

CPack: Create package using TGZ

CPack: Install projects

CPack: - Install directory: /home/user/cmake-cookbook/chapter- 11/re
Ccipe-01/cxx-example

CPack: Create package

CPack: - package: /home/user/cmake-cookbook/chapter-11/recipe-01/cxx

-example/build/recipe-01- 1.0.0-Source.tar.gz generated.

FIFE, ] DUk 2t

$ cmake --build . --target package message-1.0.0-Linux.deb

By, mJEfeEl 7 LR

message-1.0.0-Linux.rpm
message-1.0.0-Linux.tar.gz

message-1.0.0-Linux.zip



TAEFH

CPackm] T AR H T 0 KB AR E RS, KA

1E CMakeCPack.cmake % T CPack{s4, HTHEMEHRX T

J& CPackConfig.cmake . 24iz{TLL package Y package_source H#FrHJCMake
w2 h, CPackzHBHA, Z%&H3hAERKNEE . SEhr b, XA H
f e X CPack i B L 1 ] . 5 CMake—#%, CPackt g A4 i a% fIHE & .
CMake I 7 SR A i ds 2 A2 A b AR 1 T2, 1 4nUnix Makefile sk,
Visual Studiofi H 3 f, 1iCPack b 3CH A sidl 2 FH T4 TR . 4151
XA, AN G AT TR DG, R A A kA e

7 CPACK_SOURCE_GENERATOR £ CPACK_GENERATOR #AFiE. [AIt, DEB B4 a4k
W H Debian FTESCHFEF, M Tez A IS € P& LEM TR, 3]
A LLVE#EAE build HxH A CPack, JFiE#FES -6 far AT dil— &l H A
BiAs . RPM ELRT DU L DL AP R AR

$ cd build
$ cpack -G RPM

CPack: Create package using RPM

CPack: Install projects

CPack: - Run preinstall target for: recipe-01

CPack: - Install project: recipe-01

CPack: Create package

CPackRPM: Will use GENERATED spec file: /home/user/cmake-cookbook/ch
apter-11/recipe-01/cxx-example/build/_CPack_Packages/Linux/RPM/SPECS
/recipe-01.spec

CPack: - package: /home/user/cmake-cookbook/chapter-11/recipe-01/cxx

-example/build/recipe-01-1.0.0-Linux.rpm generated.

XFFARATRAT IR, o WA i — B e, AT R T EAT A P R E A
7, DA H SO AR S ORI IR SC R SO, AR 2R EEST R SCA A
R HERR . FATIEI T, HERRZIZRAL A T 1 1 dr 2 7

set(CPACK_SOURCE_IGNORE_FILES "${PROJECT BINARY DIR};/.git/;.gitigno
re")



BAIEFEREOMERGE, Fll: 2R, FEMBARA. XAMEEZ2ET
CMakeZ & W EMN, 4O EHMNEEEE, CMake s & #1445 CPack.
NOTE: (5 T CMake 3.9'F 1] project() w445 DESCRIPTION B, %7 B

H—AMIRIH FE /. CMake¥ % B —> PROJECT_DESCRIPTION , W] LLH
Bk E B CPACK PACKAGE DESCRIPTION SUMMARY .

WEBAIENES, W DO BI i B 2 AR SR 1 B

AR/

BAT G F, Joe B ERAE R Tez Il zIp ZERREE . X e B AR
B .tar.gz Fl .zip R4 BATTUAEEAKLL tar.gz XHRIHRE:

$ tar tzf recipe-01-1.0.0-Source.tar.gz

recipe-01-1.0.0-Source/opt/

recipe-01-1.0.0-Source/opt/recipe-01/
recipe-01-1.0.0-Source/opt/recipe-01/cmake/
recipe-01-1.0.0-Source/opt/recipe-01/cmake/coffee.icns
recipe-01-1.0.0-Source/opt/recipe-01/cmake/Info.plist.in
recipe-01-1.0.0-Source/opt/recipe-01/cmake/messageConfig.cmake.in
recipe-01-1.0.0-Source/opt/recipe-01/CMakelLists.txt
recipe-01-1.0.0-Source/opt/recipe-01/src/
recipe-01-1.0.0-Source/opt/recipe-01/src/Message.hpp
recipe-01-1.0.0-Source/opt/recipe-01/src/CMakelLists.txt
recipe-01-1.0.0-Source/opt/recipe-01/src/Message.cpp
recipe-01-1.0.0-Source/opt/recipe-01/src/hello-world.cpp
recipe-01-1.0.0-Source/opt/recipe-01/LICENSE
recipe-01-1.0.0-Source/opt/recipe-01/tests/
recipe-01-1.0.0-Source/opt/recipe-01/tests/CMakelLists.txt
recipe-01-1.0.0-Source/opt/recipe-01/tests/use_target/
recipe-01-1.0.0-Source/opt/recipe-01/tests/use_target/CMakelLists.txt
recipe-01-1.0.0-Source/opt/recipe-01/tests/use_target/use_message.cp
p

recipe-01-1.

.0-Source/opt/recipe-01/INSTALL.md



AR, RASTEEM AN, R INSTALL.md Al LICENSE OB AFELE
PRCIRY Sl

1 CPACK_PACKAGE_DESCRIPTION_FILE A1 CPACK_RESOURCE_FILE_LICENSE A& #5
JE o

NOTE:Visual Studio*t: 175 JCiZfENT package_source H
¥r:https.//gitlab.kitware.com/cmake/cmake/issues/13058.

i ik

BgE i HIAER T, CPack$# 4], cMakeCPack.cmake A 4#id i) H brAT N & o
i, FERATEIZREIH,  hello-world AT AT SO ¥ B 813 e LA AR M. 1R Sk TR
WLL ctar.gz 1 .zip MORESUITE. BEAL, ¥ 4T .CMakelic & 0. X% T
T B R BB T ZE ) HoAh 0l H AR A . A 22 3% H K nT ge 5 WA @R
vhz T H B TR AR, mT A cPACK_PACKAGING_INSTALL_PREFIX A%
RS — . AT RGIF, BATEERE N RS LR EN

H.: /opt/recipe-01 .

$ tar tzf recipe-01-1.0.0-Linux.tar.gz

recipe-01- 1.0.0-Linux/opt/

recipe-01-1.0.0-Linux/opt/recipe-01/

recipe-01-1.0.0- Linux/opt/recipe-01/bin/
recipe-01-1.0.0-Linux/opt/recipe-01/bin/hello- world
recipe-01-1.0.0-Linux/opt/recipe-01/share/

recipe-01-1.0.0- Linux/opt/recipe-01/share/cmake/
recipe-01-1.0.0-Linux/opt/recipe- 01/share/cmake/recipe-01/
recipe-01-1.0.0-Linux/opt/recipe- 01/share/cmake/recipe-01/messageCo

nfig.cmake

recipe-01-1.0.0- Linux/opt/recipe-01/share/cmake/recipe-01/messageTa
rgets-hello- world.cmake
recipe-01-1.0.0-Linux/opt/recipe-01/share/cmake/recipe- 01/messageCo
nfigVersion.cmake

recipe-01-1.0.0-Linux/opt/recipe- 01/share/cmake/recipe-01/messageTa
rgets-hello-world- release.cmake
recipe-01-1.0.0-Linux/opt/recipe-01/share/cmake/recipe- 01/messageTa

rgets-release.cmake


https://gitlab.kitware.com/cmake/cmake/issues/13058。

recipe-01-1.0.0-Linux/opt/recipe- 01/share/cmake/recipe-01/messageTa

rgets.cmake

recipe-01-1.0.0- Linux/opt/recipe-01/include/
recipe-01-1.0.0-Linux/opt/recipe- 01/include/message/
recipe-01-1.0.0-Linux/opt/recipe- 01/include/message/Message.hpp
recipe-01-1.0.0-Linux/opt/recipe- 01/include/message/messageExport.h
recipe-01-1.0.0-Linux/opt/recipe- 01/1ib64/
recipe-01-1.0.0-Linux/opt/recipe- 01/1ib64/libmessage.so
recipe-01-1.0.0-Linux/opt/recipe- 01/1ib64/libmessage.so.1”

-6 TR AR ) k] 2 2

BAIR B & i A | 2235 PRI B A A F . 7] PL7E R
/> CMakeCPack.cmake Hfifi CPack’E #lIX s 2= 5, miAG 61 A MM ANAE

X FGNU/Linux & %t, Bt | DEB Al RPM “E i #%:

if (UNIX)
if(CMAKE_SYSTEM_NAME MATCHES Linux)
1ist(APPEND CPACK_GENERATOR "DEB")
set (CPACK_DEBIAN_PACKAGE_MAINTAINER "robertodr")
set (CPACK_DEBIAN_PACKAGE_SECTION "devel)
set (CPACK_DEBIAN_PACKAGE_DEPENDS "uuid-dev")

list (APPEND CPACK_GENERATOR "RPM™)
set (CPACK_RPM_PACKAGE_RELEASE "1")
set (CPACK_RPM_PACKAGE_LICENSE "MIT")
set (CPACK_RPM_PACKAGE_REQUIRES "uuid-devel™)
endif()
endif()

FATHIZR B T UUID

£, CPACK_DEBIAN_PACKAGE_DEPENDS FlI cpack_rpm_package require &It 1
TR0, BLNEE P rbon oA A AR O¢ & o AT LAfSE H dpkg Al rpm A2 7 40 7l 43 A A
KA .deb A1 .rpm LN Z



JER, CPACK_PACKAGING_INSTALL_PREFIX H&Rmiixsbt A mlias: WA
IR Jopt/recipe-01 .

CMake B IE#RML TP & ] A E RG> Fr. N IHEPEHE F Nullsoft il 4s %2
X Z G (NSIS) Bl it — N 22 B 7

if(WIN32 OR MINGW)

1ist (APPEND CPACK_GENERATOR "NSIS™)

set (CPACK_NSIS_PACKAGE_NAME "message")

set (CPACK_NSIS_CONTACT "robertdr")

set (CPACK_NSIS_ENABLE_UNINSTALL_BEFORE_INSTALL ON)
endif()

WREmMacOS T H, ¥ /5 H Bundle packager :

if(APPLE)

1list (APPEND CPACK_GENERATOR "Bundle™)

set (CPACK_BUNDLE_NAME "message")

configure file(${PROJECT SOURCE DIR}/cmake/Info.plist.in Info.plis
t @ONLY)

set (CPACK_BUNDLE_PLIST ${CMAKE_CURRENT BINARY DIR}/Info.plist)

set (CPACK_BUNDLE_ICON ${PROJECT SOURCE DIR}/cmake/coffee.icns)
endif()

macOSHRFIH, FTFENCREBESIR M, X2lid configure_file LI
1. Info.plist MIALEFELENR, XUELEAT LLEIECPack ) AF & i T E

NOTE: "] LAfEIX B2, KT eIty 3% B8 245
H.:https://en.wikipedia.org/wiki/Property _list

EEZEPS!

X} CMakeCPack.cmake AT E, ZLFI|H CPackMlt BLUifai i %, AT
PAKE cPack_* AR AR AL s i B IE SR AR S, tl

U1 cMakeCPackOptions.cmake , FHKFiXULik B £ 3| cMakeCPack.cmake fiff

F set(CPACK_PROJECT CONFIG_FILE


https://en.wikipedia.org/wiki/Property_list

"${PROJECT_SOUSRCE_DIR}/CMakeCPackOptions.cmake") ¥#i% B f &

A CMakeCPack.cmake H. i&7] LIfECMakel | it B 1% 4, 2R 5 fECPack it & &
Wz, XONBCE 2R B A AR R T R RS TR (B
https://cmake.org/cmake/help/v3.6/module/CPack.html ).

5CMakeH i irg TH—FF, CPackIjfgs k. ThaeZ e, JFHRME THZHR
TETEAEI . BOGER I E NAZE B J7 XX i 247 7t CPack
(https://cmake.org/cmake/help/v3.6/manual/cpack.1.html YFM 5T, anfa{E
CPack : i3 T R AH ST H 1 B 2 4115
(https://cmake.org/cmake/help/v3.6/module/CPack.html ).


https://cmake.org/cmake/help/v3.6/module/CPack.html
https://cmake.org/cmake/help/v3.6/manual/cpack.1.html
https://cmake.org/cmake/help/v3.6/module/CPack.html

11.2 @it PyPI& A7 13 Hf CMake/pybind 1174
i ) C++/PythonTii H

NOTE: M RG4S 7T LAZE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-11/recipe-02 F14k%|. 1%~ HI{E CMake 3.1 1k (S5
AR A ), I H ELAEGNU/Linux. macOSHIWindows_E 473 il
o

ARG, Bl s L O R S 67T I AUAS (Kipybind 110941, AR INAH ORI 223 H
FrAlpipfT AU R, HK I H EAERIPYPl. FRATE Sz — /] LME fpipzes, IF
1217 CMake MM 3K B Z pybind 1 148 0 15T H -

& TAE
BUEPYPI K ELE, T2 —https://pypi.org T . 2448, WA LLSE A HE
BAR AT % 258521

TIPS: 231 ] Pipenv (https://docs.pipenv.org )l iz L3R 15
(https://virtualenv.pypa )X AN A H AN 1) Python i,

HAVETHEIZESTHIIE, BAS—1F CMakeLists.txt AFFI—
N account/CMakelists.txt A4, BECEMK -6 Hbrls, AR a0 TR E W -

account
F—— account.cpp
F—— account.hpp
— CMakeLists.txt
sb— test.py
CMakeLists.txt

T

~H,  account.cpp , account.hpp Al test.py &HAEMAL. &
M account/CMakeLists.txt , FHAPIPEIIJLA S, DMEREE M E LR, K~
I, FFERHRH A=A


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-11/recipe-02
https://pypi.org
https://docs.pipenv.org
https://virtualenv.pypa

f£: README.rst , MANIFEST.in Al setup.py o

README.rst AL &1 1 H s 3CHY:

Example project

Project description in here ...

MANIFEST.in FIH T 75 B %225 ) Python &bk .

include README.rst CMakeLists.txt

recursive-include account *.cpp *.hpp CMakelLists.txt

IJa, setup.py B HIEETE-SAIZ AT H AU

import distutils.command.build as _build
import os

import sys

from distutils import spawn

from distutils.sysconfig import get_python_lib

from setuptools import setup

def extend build():
class build(_build.build):
def run(self):
cwd = os.getcwd()
if spawn.find_executable('cmake') is None:
sys.stderr.write("CMake is required to build this package.\n

sys.exit(-1)

_source _dir = os.path.split(_file )[9]

_build_dir = os.path.join(_source_dir, 'build_setup py"')
_prefix = get_python_lib()

try:

cmake_configure_command = [



'cmake’,
'-H{@}'.format(_source_dir),
'-B{0@}'.format(_build_dir),
' -DCMAKE_INSTALL_ PREFIX={0}'.format(_ prefix),
]
_generator = os.getenv('CMAKE_GENERATOR")
if _generator is not None:
cmake_configure_command.append('-
G{0}'.format(_generator))
spawn.spawn(cmake_configure_command)
spawn. spawn(
["cmake', '--build', _build_dir, '--target', 'instal
1'D
os.chdir(cwd)
except spawn.DistutilsExecError:
sys.stderr.write("Error while building with CMake\n")
sys.exit(-1)
_build.build.run(self)

return build

_here = os.path.abspath(os.path.dirname(__file ))

if sys.version_info[@] < 3:
with open(os.path.join(_here, 'README.rst')) as f:
long_description = f.read()
else:
with open(os.path.join(_here, 'README.rst'), encoding='utf-8') as

long _description = f.read()
_this_package = 'account'
version = {}
with open(os.path.join(_here, _this_package, 'version.py')) as f:

exec(f.read(), version)

setup(

name=_this_package,



version=version[' version_ '],
description="Description in here.',
long_description=long_description,
author="Bruce Wayne',
author_email="bruce.wayne@example.com',
url="http://example.com’,
license="MIT"',
packages=[_this_package],
include_package_data=True,
classifiers=][
‘Development Status :: 3 - Alpha',
"Intended Audience :: Science/Research’,
'Programming Language :: Python :: 2.7,
'Programming Language :: Python :: 3.6'
1,
cmdclass={"'build': extend_build()})

account FHFHHE— __init__.py HIA:

from .version import _ version_
from .account import Account
_all =

__version__ "',

"Account’,

A version.py BIA:

__version__ = '0.0.0'

T H SRS R U R -

F—— account

| F—— account.cpp
| F—— account.hpp



| — CMakeLists.txt
| F—— __init_ .py

| F—— test.py

|

L version.py
— CMakeLists.txt
F— MANIFEST.in
— README.rst
L setup.py

HAK S it
AT LT O3 555 F 1 K0 I

B4E, B account/CMakelLists.txt , WINZEEH k.

install(
TARGETS
account
LIBRARY
DESTINATION account

235 H AR, README.rst
MANIFEST.in , setup.py -~ __init__.py Ml version.py W HCE 1EXF N HIA &
[, FRATTHE AT F pybind 1190 22 3 e

1. Nk, ARGV H ok, BRI g

2. 7FEOVERMH R, MAHLEEZIZIT pipenv install . AR, f5
i setup.py HJH:

$ pipenv install /path/to/cxx-example

3. 1EPipenvii i H1$] 7 —Python shell:

$ pipenv run python



4. Python shelldt, T EAIIAIRATT I CMaket.:

>>> from account import Account
>>> accountl = Account()

>>> accountl.deposit(100.0)

>>> accountl.deposit(100.0)

>>> accountl.withdraw(50.0)

>>> print(accountl.get balance())
150.0

TAEF

${CMAKE_CURRENT_BINARY_DIR} H¥H & %1%/5H account.cpython-36m-
x86_64-1inux-gnu.so , IXBNE A Hpybind11#4 2 Pythonitk . {HE1H
ER, EMARRETEAE RS (A6 F /26447 Linux) A PythonI A 853 (A4 + &
Python 3.6). setup.py sfiiAK;izfTCMake, FFHR4EFTiEIPython A (R 4
Python, Pipenvil M {3153 )1 Python i b 22 2% 21 IE#A I 42 T .

ANEE, A 2 BRI T I 9 S i -

o HFRAIAR
o CMake#hifi i B # 1%

A LU R T T B 22 3% H AR SR AR LA R, K fEsetup.py HE 223 H FR E

install(
TARGETS
account
LIBRARY
DESTINATION account

fe R CMakeXs g 1P 4F () Python B B SO 22 25 B A X T 22 2% B AR B
#] account F HFF(CEE10FE P FEAITE T WM & & HARAE). setup.py HFHil
I B CMAKE_INSTALL_PREFIX R E LA E, FHIRIEPython 5545 7] 1A



HAR

WAV EE setup.py WHATSEEL. H NI LKE—FHA:

setup(

name=_this_package,

version=version[' version_ '],

description="Description in here.’,

long description=long description,

author="Bruce Wayne',

author_email="'bruce.wayne@example.com',

url="http://example.com’,

license="MIT",

packages=[_this_package],

include_package data=True,

classifiers=[
'Development Status :: 3 - Alpha’,
'Intended Audience :: Science/Research',
'Programming Language :: Python :: 2.7',
'Programming Language :: Python :: 3.6°'

1,

cmdclass={'build’: extend_build()})

ZHARET 2 505, ©EE—SEMBERNER. XEBITKE SN HHE—
MES cmdclass « XS H, it HE X extend build EREP FEERINFIN
PR, XABOAAE DRI

def extend build():
class build( build.build):
def run(self):
cwd = os.getcwd()
if spawn.find_executable('cmake') is None:

sys.stderr.write("CMake is required to build this package.\n

sys.exit(-1)
_source _dir = os.path.split(_file )[@]

_build _dir = os.path.join(_source_dir, 'build_setup py"')



_prefix = get_python_lib()
try:
cmake_configure_command = [
'cmake',
'-H{@}'.format(_source_dir),
'-B{0}"'.format(_build_dir),
'-DCMAKE_INSTALL PREFIX={0}'.format(_ prefix),
1
_generator = os.getenv('CMAKE_ GENERATOR')
if generator is not None:
cmake configure command.append('-
G{o}'.format(_generator))
spawn.spawn(cmake_configure_ command)
spawn. spawn(
[ 'cmake', '--build', build dir, '--target', 'instal
1'D
os.chdir(cwd)
except spawn.DistutilsExecError:
sys.stderr.write("Error while building with CMake\n")
sys.exit(-1)
_build.build.run(self)
return build

B, B CMakeZ G r . REFAT T W NCMakefr4:

cmake_configure_command = [
'cmake',
'-H{@}'.format(_source_dir),
'-B{0@}"'.format(_build_dir),
'-DCMAKE_INSTALL PREFIX={0}'.format( prefix),
]
_generator = os.getenv('CMAKE_GENERATOR')
if generator is not None:
cmake configure command.append('-
G{o}'.format(_generator))
spawn.spawn(cmake_configure_ command)
spawn. spawn(

['cmake', '--build', build dir, '--target', 'instal



1'D

ATAT LA B CMAKE_GENERATOR FRIASEHRIGIGE pias. e H i T 7 ik
-

_prefix = get_python_1lib()

M2 H KR E X T, iT distutils.sysconfig T\ get_python_lib P
. cmake --build _build _dir --target install #y&LA—Fhr]fE4E 1) 772X,
M ZBERATINE . /] _build dir MAMEH build KIRRFSE, EMNRA
iz ml, WMEMROLEE 7 — build Hx, X¥HS5HeReadBER4Em
Ko MFos bERPYPIRA, HEHFRARIFAL TR A

FEZEDS!

BERAMC N 7 A2 %%, #EE R EAERIPYPl. R AT, 15
% setup.py HEITCEEBIM: WH LFR BERT SAVEAT PUE B RS
(1, HIiH AFRAE SPYPICA/EIH B4 . £ B Bhttps://pypi.org Z 7T,
JeRPyPI(https://test.pypi.org ) I, #EAT F#A R 24R.

AT, BATHEAEHFPEIE NN pypire KT, HorbAn & (B
% E ©./) yourusername F yourpassword ):

[distutils]account
index-servers=

pypi
pypitest

[pypi]
username = yourusername

password = yourpassword

[pypitest]
repository = https://test.pypi.org/legacy/

username = yourusername


https://pypi.org
https://test.pypi.org

password = yourpassword

HAVR b dteT. B, RAMEAHEEReleasety:

$ python setup.py sdist

0, Twine b A% A2 B 20 A B0 (AT TR Twine 2223 21 A i ) Pipenv )

$ pipenv run twine upload dist/* -r pypitest

Uploading distributions to https://test.pypi.org/legacy/
Uploading yourpackage-0.0.0.tar.gz

T8, WSR2, Rt e 2] — e A

$ pipenv shell
$ pip install --index-url https://test.pypi.org/simple/ yourpackage

HM—Y)ER, BRI L E) T PyPI.

$ pipenv run twine upload dist/* -r pypi



11.3 @it PyPI& A7 {8 | CMake/CFFI#4) 22
C/Fortran/Python1ii H

NOTE: It /R 4K 7] BALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-11/recipe-03 %, HpH—/C++MFortran/s
%l Z~#E CMake 3.5h (B mihiiAs) 2 A 21, FF H & AEGNU/Linux.
macOSHIWindows_E#E47 LM .

T HOEBGNIIIRB, TR EATHT— M B s e, A I A
Python CFFIER#ZMPython#: [, A Zpybind11. XA7Rfd, FATEEPyPI
e —AFortrani H, XAMITH AT LLZCECH+IH, Wa] LM ATFCHE N
g5, dEFortrangtnl DL,

#ES TAF

T H R A R B H SR

— account

| — account.h

| — CMakeLists.txt

| — implementation

| | L— fortran_implementation.f90
|

|

|

|

|— __init_ .py
|— interface file names.cfg.in
— test.py

L— version.py
— CMakeLists.txt
— MANIFEST.in
— README.rst
L— setup.py


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-11/recipe-03

F CMakeLists.txt AT account I HHFTA IR SCAF:

( account/CMakeLists.txt F&7M)5EIFH 1M H T UAHF.  README.rst (A
SR ~BIAEE . setup.py BIALL E—NRBZ T —47 (8

% install_require =['cffi'] MJHE—A17):

# ... up to this line the script is unchanged
setup(
name=_this_package,
version=version[' version__ '],
description="Description in here.’,
long_description=long_description,
author="Bruce Wayne',
author_email="'bruce.wayne@example.com',
url="http://example.com’,
license="MIT"',
packages=[_this_package],
install_requires=[ 'cffi'],
include_package_data=True,
classifiers=[
'Development Status :: 3 - Alpha',
'"Intended Audience :: Science/Research',
'"Programming Language :: Python :: 2.7',
'Programming Language :: Python :: 3.6'
1,
cmdclass={"'build': extend_build()})

MANIFEST.in Ni%Z 5PythontiIRFIE —i 23, HEELLTFAE:

include README.rst CMakelists.txt

recursive-include account *.h *.f90 CMakelLists.txt

account FHZET, FBATERIWAH L. —A version.py X, H
N setup.py PRATZILH FIRRAE B

__version_ = '0.0.0'



FHFILHE interface file names.cfg.in A4

[configuration]
header_file name = account.h
library_file name = $<TARGET_FILE_NAME:account>

HAR St
FHE— T ST RS B

1. T 9% 5867, {#HPython CFFIF fE T account/CMakeLists.txt ,
HILL 84

file(

GENERATE OUTPUT ${CMAKE CURRENT BINARY DIR}/interface_file nam
es.cfg

INPUT ${CMAKE_ CURRENT_ SOURCE DIR}/interface_file names.cfg.in

)

set_target_properties(account
PROPERTIES
PUBLIC_HEADER "account.h;${CMAKE_CURRENT_BINARY_DIR}/account
_export.h"
RESOURCE "${CMAKE_CURRENT_BINARY_DIR}/interface_file_names.c

)

fg

install(

TARGETS

account
LIBRARY

DESTINATION account/1lib
RUNTIME

DESTINATION account/1lib
PUBLIC_HEADER

DESTINATION account/include
RESOURCE



DESTINATION account

2% HBS A NSO e ar 2 Ja el AI 22 1. ik, SAESRAb el
—ANEH SR, BATTRE AR LI

2. IR I, JATMAHEEZZ1Tpipeny install. A, T8
] setup.py BIATRAERH3:

$ pipenv install /path/to/fortran-example

3. IIEFEPipenvIf g Hh A4 Bl —>Python shell:

$ pipenv run python

4. Python shelld, #] AIliKCMakef:

>>>
>>>
>>>
>>>
>>>
>>>

150.

import account

accountl = account.new()
account.deposit(accountl, 100.90)
account.deposit(accountl, 100.9)
account.withdraw(accountl, 50.0)

print(account.get _balance(accountl))

TAE R

i FiPython CFFIFICMakeZ 5 418 5 Uil H P R 5 25 9= 256715 K] 7 FE X
Et, Afd FIPython CFFIf{Pythonfl % 1 AN A1 5 15

1. 7% setup.py S
2. wHEHIRNT, CFFRIFTTR S XA MBh SO, T2 A E AT,
B AR AR BT Pk B 1) Python 36 35



setup.py MG SHTTFREILPF—8, ME—RE5ZEE install_require
=['cffi'] , DAARZEIREIEE, WIREIE23 T FrE I Python

CFFl. setup.py A& HZ)%

B init__.py I version.py . MANIFEST.in FHJEXZEANIY A README.rst Al
CMake X, &4 3L FAIFortranii S A4

include README.rst CMakelists.txt
recursive-include account *.h *.f90 CMakelLists.txt

XA R, ffHPython CFFIFT setup.py F1@CMakeli HH, A& HIE=
APk

o HHI account.h F account_export.h L3, DLNBNEEEH B RGN
i Python B i) 7 B .

o TELYF __init_ .py , TEMFE AT DAFKRBIX LI FIE . SHOT 6T
H, AL SR AR R 7KL 8, A Pythontsidil, AATEe%s
IREHR R B IR LA 5

o PythonJ7ifl, FATAKIESN A AR AR (EE), IOV E T
A5,

ERATNE G — SRR : ANAEMRYINAZFR, {HIECMakeE Bkt i R Gl &
HIER), BIICIRAIFE interface_file_names.cfg,in H i AN REN, Xk
PLFFHEAT T -

[configuration]
header_file name = account.h
library file name = $<TARGET_FILE_NAME:account>

B NSO/ PSR4 A ${CMAKE_CURRENT _BINARY DIR}/interface_file names.cfg :

file(
GENERATE OUTPUT ${CMAKE CURRENT_BINARY DIR}/interface_file names.c

tg
INPUT ${CMAKE_CURRENT_SOURCE_DIR}/interface_file_names.cfg.in

)



RIG, B2 XN PUBLIC_HEADER (2 W.3510%), MoHE it X
N RESOURCE :

set_target_properties(account
PROPERTIES
PUBLIC_HEADER "account.h;${CMAKE_CURRENT_BINARY_DIR}/account_e
xport.h"
RESOURCE "${CMAKE_CURRENT_BINARY_DIR}/interface_file_names.cfg"

wIa, B SKOCHFRIECE 2253 setup.py € X Z3E /A2

install(

TARGETS

account
LIBRARY

DESTINATION account/lib
RUNTIME

DESTINATION account/lib
PUBLIC_HEADER

DESTINATION account/include
RESOURCE

DESTINATION account

TR, WATNEMBITHERE THEM account/1ib B HR. XN4HTWindowsiR
B, FASIAEEAAPAT N A, F AT A0 R X AN .

Python ks REWS SR 21X L 30, ZEM account/__init__ .py R5EM:

# this interface requires the header file and library file

# and these can be either provided by interface file names.cfg
# in the same path as this file

# or if this is not found then using environment variables
_this path = Path(os.path.dirname(os.path.realpath(_file )))



_cfg _file = _this_path / 'interface_file names.cfg'
if _cfg file.exists():
config = ConfigParser()
config.read(_cfg_file)
header_file _name = config.get('configuration', 'header file name')
_header_file = this path / "include' / header_ file name
_header_file = str(_header file)
library_file_name = config.get('configuration', "library file name’
_library_file = _this_path / 'lib' / library_file_name

_library file = str(_library_file)

else:
_header_file = os.getenv('ACCOUNT HEADER FILE")
assert _header file is not None
_library file = os.getenv('ACCOUNT_ LIBRARY FILE")

assert _library_file is not None

KB, BB _cfg_file FFHATHENT, setup.py B E| include THIKLIL
AT 1ib FHIEE, el MEHACFR, Mg Es 5. Xt N4, f#
H 1ib {EN%%E HAR DESTINATION , T ANfd A CMAKE_INSTALL_LIBDIR [)JiH [A]
(BN AT EE2 1k account/__init_ .py VRIE).

EEZEPS!

R RIPYPI AN = S R KR B0 3R, RO D BRAEFRAUN, it LART EA
HEZ R KRG



11.4 L Condatd 1 X A — - fa B i I H

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-11/recipe-04 H13# 3. 1Z~FI{ECMake 3.5} (55
BRI H L LEGNU/Linux. macOSHIWindows 334733 I
o

BIRPYPIZE K AT Python i A5iE~F- &, {HAnaconda (https://anaconda.org )5 N
AJRETE NIRAT, RN EAMY Fe - F Pythond 1 & A Python BB & T H , 8 fo i
StEPythonIil H #HAT3T AAMK O R . X ADRFld, JATE N —ANHEH
KIC++/ T H #E £ —Condatd, %5 H i HHCMakelic B, [ 7 C++2
SMRERIR R, T, AR KREER —AE R &K Condafl.

e AR
FATH B AR 24T LR /R4S ( example.cpp ):

#include <iostream>

int main() {

<< "hello from your conda package!" << - g
return 0;
}
» \/L‘
HAR S it

1. CMakelists.txt SCPFZEHY T HRARACAZOR . T H A FRASCRFTE 5

cmake_minimum_required(VERSION FATAL_ERROR)
project(recipe-04 LANGUAGES CXX)

set (CMAKE_CXX_STANDARD 11)

set (CMAKE_CXX_EXTENSIONS OFF)

set (CMAKE_CXX_STANDARD_REQUIRED ON)


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-11/recipe-04
https://anaconda.org

2. f#i example.cpp % hello-conda RJH4T H#5:

add executable(hello-conda "")
target_sources(hello-conda
PRIVATE

example.cpp

3. f#H cMakeLists.txt & N %3 HFbr:

nstall(
TARGETS
hello-conda
DESTINATION

bin

4. BAE—4N meta.yaml HSCHFHT, XfCondafl AT Rk . FRATRHE €K
fE conda-recipe H3x'F, XHFS5HUNT:

— cMakeLists.txt
— conda-recipe
| L— meta.yaml
L— example.cpp

5. meta.yaml WEWMTHNE:

package:
name: conda-example-simple

version: "0.0.0"

source:
path: .. /

build:



number:
binary_relocation:
script:
- cmake -H. -Bbuild_conda -G "${CMAKE GENERATOR}" -DCMAKE_IN
STALL_PREFIX=${PREFIX} # [not win]
- cmake -H. -Bbuild_conda -G "%CMAKE_GENERATOR%" -DCMAKE_INS
TALL_PREFIX="%LIBRARY_ PREFIX%" # [win]

- cmake - -build build_conda - -target install
requirements:
build:
- cmake >=
- { { compiler('cxx") } }
about:

home: http://www.example.com

license: MIT

summary: "Summary in here ...

6. BRI

$ conda build conda-recipe

7. AR R LERIRERL, HE—-BEMERR, BT E T 2. o
o, FEARHZEAT I

$ conda install --use-local conda-example-simple

8. BRI AR, T — N8 & im (R st Anacondakt T HGERES), JF
BN A

$ hello-conda

hello from your conda package!



WA KT, B

$ conda remove conda-example-simple

TAEEHE
CMakelists.txt H, 2% Hbr2IX ANl — NS AH 4

install(
TARGETS
hello-conda
DESTINATION

bin

H s i) 3k SO 22225 3] ${CMAKE_INSTALL_PREFIX}/bin . ZF& HConda’E
,ﬁHMLﬁ%*ﬁXﬁmﬂ&wm:

build:
number:
binary relocation:
script:
- cmake -H. -Bbuild conda -G "${CMAKE GENERATOR}" -DCMAKE_INSTAL
L_PREFIX=${PREFIX} # [not win]
- cmake -H. -Bbuild conda -G "%CMAKE GENERATOR%" -DCMAKE INSTALL
_PREFIX="%LIBRARY_PREFIX%" # [win]
- cmake - -build build conda - -target install

BB H R BN ${prefix} (CondafiH# A E), AREMEFFZHEDH. HH
Fogd H 44N build_conda HIBHHLE R FI/~BIZEAL: e B & H % 44 1T Re
C4M4 N build .

EEZEPS!



FCE A meta.yaml WIOAARATINHFRE M A 20 R, HERIESHE T
XHY: https://conda.io/docs/user-guide/tasks/build-packages/define-
metadata.html

#¥ Condafy_EfE#|Anacondaz, iEE1E E /7 IAnaconda S AY:
https://docs.anaconda.com/anaconda-cloud/user-guide/

Ak, AT BLE B Miniconda, 1EdAnacondalt) iz & 2% # A

gn: https://conda.io/miniconda.html


https://conda.io/docs/user-guide/tasks/build-packages/define-metadata.html
https://docs.anaconda.com/anaconda-cloud/user-guide/
https://conda.io/miniconda.html

11.5 ¥4 Conda T 1/F 945 it Tt A A 25 T H

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-11/recipe-05 H13# 3. 1Z~HI{ECMake 3.5} (55
BRI H L LEGNU/Linux. macOSHIWindows 334733 I
o

XA F, BATEE:T Z Jinplrg R, 3 H vCMakeli H #E % — /> 56 H L
H&FCondafl, XKEL T DGEMMABRESZHL, X TR S5AEFERTRIE, W]
LU F Intel FIMKLZE3E4T . Intel FIMKLJZE 7] BA DL Conda s IR A F2 1. ol
NEANRME—AD TR, H TR E BRI Condatl.

#E 2 TAE
XETRARG, Fl 6 53— A1 ) Condalie B, AVHIIF 03 v 44
SE)

— CMakeLists.txt
— conda-recipe
| L— meta.yaml
L example.cpp

B A ( example. cpp M HATRERE-FERESRE, FHRMKLZE IR [l 145
5“noddy” Szl T L5

#include "mkl.h"
#include <cassert>
#include <cmath>
#include <iostream>

#include <random>

int main() {


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-11/recipe-05

// generate a uniform distribution of real number between -1.0 and
1.0

std::random_device rd;

std: :mt19937 mt(rd());

std:: uniform _real distribution < double > dist(-1.0, 1.9);

int m
int k

500;
1000;
2000;

int n

double *A = (double *)mkl malloc(m * k * sizeof(double), 64);
double *B (double *)mkl malloc(k * n * sizeof(double), 64);
double *C (double *)mkl malloc(m * n * sizeof(double), 64);

double * D = new double[m * n];

for (int 1 = @; i < (m * k); i++) {
A[i] = dist(mt);

for (int 1 = 0; i < (k * n); i++) {
B[i] = dist(mt);

for (int 1 = @; i < (m * n); i++) {
C[i] = 0.0;

double alpha = 1.0;

double beta = 0.0;

cblas _dgemm(CblasRowMajor,
CblasNoTrans,

CblasNoTrans,



n);

// D_mn = A_mk B_kn
for (int r = 0; r < m; r++) {
for (int ¢ = @; c < n; c++) {
D[r * n + c] = 0.0;
for (int i = 9; 1 < k; i++) {
D[r * n + c] += A[r * k + 1] * B[1 * n + c];

// compare the two matrices
double r = 0.0;
for (int 1 =0; i < (m * n); i++) {
r += std::pow(C[i] - D[i], 2.0);
}
assert (r < 1.0e-12 & & "ERROR: matrices C and D do not match");

mkl free(A);
mkl free(B);
mkl free(C);
delete[] D;

std:: cout << "MKL DGEMM example worked!" << std:: endl;

return 90;°

WA VETHFEABLL meta.yaml o R, 5. E—DRBIAHEL, MHE— AR AL AR K 0
HFIIIN T mkl-devel :

package:



name: conda-example-dgemm

version: "0.0.0"

source:

path: ../ # this can be changed to git-url

build:
number:
script:
- cmake -H. -Bbuild_conda -G "${CMAKE GENERATOR}"
-DCMAKE_INSTALL_PREFIX=${PREFIX} # [not win]
- cmake -H. -Bbuild_conda -G "%CMAKE GENERATOR%"
-DCMAKE_INSTALL_PREFIX="7%LIBRARY PREFIX%" # [win]

- cmake - -build build_conda - -target install

requirements:
build:
- cmake >=
- {{ compiler('cxx") }}
host:
- mkl - devel

about:
home: http://www.example.com
license: MIT

summary: "Summary in here ...

HAAR S
1. CMakeLists.txt CHFAEH T &ARARA . T H AFRFISCREIIE S -

cmake_minimum_required(VERSION FATAL_ERROR)
project(recipe-05 LANGUAGES CXX)

set (CMAKE_CXX_STANDARD 11)

set (CMAKE_CXX_EXTENSIONS OFF)

set (CMAKE_CXX_STANDARD_REQUIRED ON)



2. f# example.cpp ¥J% dgem-example RJ#HAT HFx:

add_executable(dgemm-example "")
target_sources(dgemm-example
PRIVATE

example.cpp

3. WE, TEKRBEL MKL-devel ZEEMFIMKLEE . AR T — 14
N IntelMKL H] INTERFACE JE, iZPEn] AHTIHAR R, FHR 9Homin Hbr
BCE AR H 3 iRy B IR BERE A . RIS Intel X
(https://software.intel.com/en-us/articles/intel-mml-link-line-advisor/ )i#4T 1%

Ho B, WERTERILI
add_library(IntelMKL INTERFACE)

target_compile_options(IntelMKL
INTERFACE
$<$<OR:$<CXX_COMPILER_ID:GNU>,$<CXX_COMPILER_ID:AppleClang

>>:-m64d>

)

4. Bk, B4R mkl.n L0, BN IntelMkl BHARKE include H 3

find _path(_mkl h
NAMES
mkl.h
HINTS
${CMAKE_INSTALL_PREFIX}/include

target_include_directories(IntelMKL
INTERFACE
${_mkl_h}


https://software.intel.com/en-us/articles/intel-mml-link-line-advisor/

message(STATUS "MKL header file FOUND: ${ mkl h}")

5. Hf5, N IntelMKL HFri%k B4E8:0%E:

find library(_mkl 1ibs
NAMES
mkl rt
HINTS
${CMAKE_INSTALL_ PREFIX}/1lib

)
message(STATUS "MKL single dynamic library FOUND: ${ mkl libs}")

find package(Threads QUIET)
target _link libraries(IntelMKL
INTERFACE

${ mkl libs}
$<$<OR:$<CXX_COMPILER_ID:GNU>,$<CXX_COMPILER ID:AppleClang>>

:Threads: :Threads>
$<$<OR:$<CXX_COMPILER_ID:GNU>,$<CXX COMPILER ID:AppleClang>>

‘m>

6. f#i [ cmake print_properties PR#Y, FTEI IntelMmkL HArHIME S :

include(CMakePrintHelpers)
cmake _print_properties(
TARGETS
IntelMKL
PROPERTIES
INTERFACE_COMPILE_OPTIONS
INTERFACE_INCLUDE_DIRECTORIES
INTERFACE_LINK_LIBRARIES

N

7. FIXUCEERE R dgem-example :



target_link_libraries(dgemm-example
PRIVATE
IntelMKL

8. CMakelists.txt H7E X T %3 Hbp:

install(
TARGETS
dgemm-example
DESTINATION
bin

9. M.

$ conda build conda-recipe

10. R A LR SRR, (H— M@, win] DI T 224
Bl B, FEARHPEAT 22280

$ conda install --use-local conda-example-dgemm

1. BENR 223, FTH— AN & (R Bt Anaconda i T IR ), FFRiIN:
$ dgemm-example

MKL DGEMM example worked!

12. BRI )G, B TEE:

$ conda remove conda-example-dgemm



TAEFH

meta.yaml FHIZEILGLZ mml-devel K. MCMaker)fE KE, XHAHE
142 2 7 Anaconda L2 IMKLE . SEIE 2, BATHE B

T+ ${CMAKE_INSTALL_PREFIX} 1. W] LA HTEZLH] Intel MKL link line
advisor (https://software.intel.com/en-us/articles/intel-mmi-link-line-advisor/) &
B TR P B AT & Fgm ik gs, BMKLEEZRI AT &, BRAITESE G R
B F) INTERFACE JEHT . XAMERTT RAFH &G RBMKLIIENL: AR H3dT]
R H BRI H QR H bR, H2 BT EZ L — M7 AT Ab 3, tat
e WERMBESHRE, ¥ HSMEEE .  INTERFACE ERME RGH M H R,
(EAE) AT AT A it (B DA EARGIE). (Bl T EAR B, AT EA]
EVERAT A . XS SERR"HAs—F, ATRL2e3. SRS

e, FAIA INTERFACE JBYERS Bl — A4 IntelMKL MIHTFE. SRS, WIRHE
BB, JGH INTERFACE JBYETE H A% F 4 IS 4 I CMakefi 4«

o target_compile_options: T #E INTERFACE_COMPILE_OPTIONS . 7~
b, WET -mes , AidXAHREREGNUAIAppleClanges ¥ 2% At 1% iR
Ale FEH, FRATE A Bl 2 Ak S .

o target_include_directories: H} T i% B INTERFACE_INCLUDE_DIRECTORIES .
ffif find_path , TJRATEFREI RS LA mkl.h SRR EIX SR,

o target_link_libraries: F-F ¥ B INTERFACE_LINK_LIBRARIES . FAITiREBERE
S 1ibmkl_rt.so , FEH find_library #2%'e . GNUE{AppleClangZ
PEAR I TR B AT PAT SO SRR B R FE AN . R, X v DA A 2
Ji s R A AEHD AT SbBE

7E IntelMkL Hir L EMEME, "TLUEITL cmake_print_properties iy 2 ¥
JEMESATITEN . B fa, BEHEEE) IntelMmkL HAbR, XK EBEHwmiFSird, OHFHEHZR
OB P -

target _link libraries(dgemm-example
PRIVATE
IntelMKL


https://software.intel.com/en-us/articles/intel-mml-link-line-advisor/

FEZEDS!

Anacondaz A K=, A LR, A LLACMakelit H f4) a4k it 1 HAth
CondafiffjCondatd. X, #Wirl UIRZREBA-TRer&Malaett, 5 Ar=
TR



FA25 M2

ARE N EENEA

o 1 FH{ Doxygents & L%
o {5 FH Sphinx 4 & S
o 454 DoxygenflSphinx

SCRYTE BT I H R A TR ORI, T R SRS A AR
i, I B A R (s VRIS B s X TR R UE,  SCR AT A SRR AR IR
W20, HEBHAMET 125 A o BAEH oIk, A F A R 7s an 48 A
CMake s AR SCAY, X BATH 1 ANRAT I SCRIAESE . DoxygenHISphinx.



12.1 1% FI Doxygen#4) i S 44

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-12/recipe-01 4k %], Hpa & —NC++Rfl. Zn
151 7£. CMake 3.5k (85 5 =i i A ) R 2 2, 3 H El&4E£ GNU/Linux. macOSH!
Windows L3t 47 i i .

Doxygen(http://www.doxygen.nl )& JEH AT BRSSO T H. . AT AIAEA RS
IINSCRSFR AR NTERE, T G iz T DoxygentRBUX B 5 F:, I LLDoxyfilefit &
e kg A R . Doxygenn] DU HEHTML, XML, % LaTeXu,
PDF. A/nf¥s s, wiffli HHCMake kA4 EDoxygen A4 .

i

fiE P AT JLE AR 4R BV B RIS . A SRES R R

— cmake

| L UseDoxygenDoc . cmake
F— CMakeLists.txt

— docs
| |— Doxyfile.in

| L front_page.md
L— src

F— CMakelists.txt
— hello-world.cpp

|— Message.cpp
L Message.hpp

BAIRAE src T HNREBENS, JFHAAECMake 1 HxH 4 H g LM
CMaketi b, ¥ #0230, FrililER 7 X UUIDRARE, JFfRie 1 IR .
R B DX 2 Sk SO FR R A R R A

#pragma once


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-12/recipe-01
http://www.doxygen.nl

#include <iosfwd>

#include <string>
/ * | \file Message.hpp * /

/*! \class Message

* \brief Forwards string to screen
* \author Roberto Di Remigio

* \date 2018

*/

class Message {
public:
/*! \brief Constructor from a string
* \param[in] m a message
*/
Message(const std::string &m) : message (m) {}
/*! \brief Constructor from a character array
* \param[in] m a message
*/
Message(const char * m): message_(std:: string(m)){}

friend std::ostream &operator<<(std::ostream &os, Message &obj) {
return obj.printObject(os);
}
private:
/*! The message to be forwarded to screen */
std::string message ;
/*! \brief Function to forward message to screen
* \param[in, out] os output stream
*/
std::ostream &printObject(std::ostream &os);

};

BRI GE /*1*/ , IFES —Doxygen ] DA KRR IAR 10 (2 W
http://www.stack.nl/~dimitri/Doxygen/manual/docblocks.html ).


http://www.stack.nl/~dimitri/Doxygen/manual/docblocks.html

HAK S it
¥, KEFHHRFI akeLists. txt -

1. FATEH T —AC++1111 H :

cmake_minimum_required(VERSION FATAL_ERROR)
project(recipe- LANGUAGES CXX)

set (CMAKE_CXX_STANDARD 11)

set (CMAKE_CXX_EXTENSIONS OFF)

set (CMAKE_CXX_STANDARD_REQUIRED ON)

2. NENEEMESE, ULLRHAT S E T Hth B 5%

include(GNUInstallDirs)

set (CMAKE_ARCHIVE_OUTPUT_DIRECTORY
${CMAKE_BINARY_DIR}/${CMAKE_INSTALL_LIBDIR})

set (CMAKE_LIBRARY_OUTPUT_DIRECTORY
${CMAKE_BINARY_DIR}/${CMAKE_INSTALL_LIBDIR})

set (CMAKE_RUNTIME_OUTPUT_DIRECTORY
${CMAKE_BINARY_DIR}/${CMAKE_INSTALL_BINDIR})

3. ¥ cmake T H BN CMAKE_MODULE_PATH . iX/2 7 ZCMakedk F|HATHY
H E B

1ist (APPEND CMAKE_MODULE_PATH "${CMAKE_SOURCE_DIR}/cmake™)

4. UseDoxygenDoc.cmake H & MR, JEAE G HITI 18T 1A A:

include(UseDoxygenDoc)

5. ZRJGUNIN src T Hk:

add_subdirectory(src)



src T HEH ] cMakeLists.txt SCAELE DL Ry B
1. W1V B E:

add_library(message STATIC
Message.hpp

Message.cpp

)

2. A5, 7B add_doxygen_doc BREL. IXANERELTT DAFEARIX LY
BUILD DIR. DOXY_FILE. TARGET NAMEFICOMMENT. fg
F cmake_parse_arguments FrifiCMakefiy & i ix e 24 .

function(add_doxygen_doc)
set(options)
set(oneValueArgs BUILD _DIR DOXY_FILE TARGET_NAME COMMENT)
set(multivalueArgs)

cmake_parse_arguments(DOXY_DOC
"${options}"
"${oneValueArgs}"
"${multivValueArgs}"
${ARGN}

# ...

endfunction()

3. Doxyfilefu & T #3 CRYH frA Doxygeni® & . — /MM Doxyfile.in
AR N R EL 22 pOXY_FILE 1538, JE#HTN DOXY_DOC_DOXY_FILE AF&. fff
Hun ™52, BCEBENR I Doxyfile.in :

configure_file(
${DOXY_DOC_DOXY_FILE}
${DOXY_DOC_BUILD DIR}/Doxyfile
@ONLY



4. WRJG, EX T —1 4N DOXY_DOC_TARGET NAME ¥ E X HFr, EEHE
DoxyfileH 1t 1% B 1 17Doxygen, F£7E DOXY_DOC_BUILD_DIR i 455

add_custom_target(${DOXY_DOC_TARGET_NAME}

COMMAND

${DOXYGEN_EXECUTABLE} Doxyfile
WORKING_DIRECTORY

${DOXY_DOC_BUILD DIR}
COMMENT

"Building ${DOXY_DOC_COMMENT} with Doxygen"
VERBATIM

)

5. fJa, NHHTEI— R REEE:

message(STATUS "Added ${DOXY_DOC TARGET NAME} [Doxygen] target t

o build documentation")

I PVBAE R —FE B I -

mkdir -p build
cd build

cmake ..

*©Tr A A A

cmake --build .

A LB B E SO B bR R SRS

$ cmake --build . --target docs

R EERAEM P EE T —A _build FHI. B Doxygen M A ik
FIHTMLS RS . A 62837 index. html K &7~ Doxygen i id! 7 .

AR FHURIRYIEL, Flan. ] LI SEMessage S i) 3CA4:
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recipe-01

Main Page | Classes v ‘ Files v \ Q- Searct
1

recipe-01 Public Member Functions | Private Member Functions | Private Attributes |

Welcome to recipe-01's docume Message C|aSS Reference Friends | List of all members

Classes

Class List Forwards string to screen. More...
Class Index #include <Message.hpp>

Class Members

Files

Public Member Functions

Message (const std::string &m)
Constructor from a string. More...

Message (const char *m)

» v

Message ) Generated by d; QXYAgLen 18.14

TAERH

BIEOL T, CMake ANSCRECRIMEE . (HAE, FRATAT LA
F add_custom_target PUTAEREEME. TEVERENAE, THFEMME SRR T
T H (441 4 2 DoxygenflPerl )£ & 4t LA H

AR, 157 useDoxygenDoc.cmake H & X AEHL H AL TAE:

o H 4T X DoxygenHlPerl o] $h47FE FE 48 %

o TR
ffiF] add_doxygen_doc PRECH SCAY H bridt AT 6% . 1X AN 20O B T Ba U
Ao BATHINNZ BRI A2 77 AN B AR AT AL 7 (31 pR 50 )
k.

N T PR B E SCHYE B ATRT BE B EIAE A, BT A et i AN 2% S
1 add_doxygen_doc o XFENL T, PRECHIZE AR Al DL LAR(F Ho& 7 A HH 1R 1 £
R), EREVSMEH BT ARE, BRAFREESCSGER AL &,

NOTE:7tcmake 3.9V I FindDoxygen.cmake FEHRL. SZH
1 doxygen_add_docs PREL, HATHNERANEAREIF 4 H KL 2T EHE
LMY, 15V A https://cmake.org/cmake/help/v3.9/module/FindDoxygen.html


https://cmake.org/cmake/help/v3.9/module/FindDoxygen.html

BE L.



12.2 1 FH Sphinx#4 2 S 4

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-12/recipe-02 H4& %], Hpa & —PC+H+Rfl. Zn
151 7£. CMake 3.5k (85 5 =i i A ) R 2 2, 3 H El&4E£ GNU/Linux. macOSH!
Windows L3t 47 i i .

Sphinxsg —MPythonf2 /7, & —ANER AT IS0 R Ge(http://www.sphinx-
doc.org ). HEPythonIi H —# i I, "N docstring TS, IFHE
SN R BRI SSAE CCRY T TR AR1T0,  Sphink MY BR T-Python, i&RT DL#EHT
reStructuredText. Markdown, HAZmHTML. ePUBE(PDF (Y. i84T 7545 [
BEAR 55 (https://readthedocs.org ), ‘B4t 7 —Fp s 9 5 A58 E SCRE R k. A&
A R R, anfa il FH CMaket) & Sphinx U4

#E 2% TAF

WA BB —NME AR M, DS B S . IR ILEE R
KU

— cmake

| |— FindSphinx.cmake
| L— UseSphinxDoc.cmake
|— CMakelLists.txt

— docs

| — conf.py.in

| L— index.rst

L— src
— CMakeLlists.txt
F— hello-world.cpp

|— Message.cpp
sb— Message.hpp


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-12/recipe-02
http://www.sphinx-doc.org
https://readthedocs.org

cmake T HeH A —EH & WA, docs T HIELA4E Y AreStructured Textis
AW ETL,  index.rst F—M7 A Sphinx )15 & Python itk 3¢
ff conf.py.in , IXMEIMR AT LAER sphinx-quickstart 27 H sl .

HLAR S

52 BT RBIAHEL, BRATEIBRE cMakeLists.txt M, FHFSHl—AN A%k
( add_sphinx_doc ):

1. ¥ cmake SCAFJEFINE] CMAKE_MODULE_PATH 2 J&, BATKE
}% UseSphinxDoc.cmake [ & MRk

list (APPEND CMAKE_MODULE_PATH "${CMAKE SOURCE DIR}/cmake™)
include(UseSphinxDoc)

2. UseSphinxDoc.cmake FREE X T add_sphinx_doc BREL. FAE FHeH
SR IZ AR E,  DMEXS Sphinx SCRY IR AT W E . H & OO0 B iRk
N docs :

add_sphinx_doc(
SOURCE_DIR
${CMAKE_CURRENT_SOURCE_DIR}/docs
BUILD DIR
${CMAKE_CURRENT_BINARY DIR}/_ build
CACHE_DIR
${CMAKE_CURRENT_BINARY DIR}/_doctrees
HTML_DIR
${CMAKE_CURRENT_BINARY DIR}/sphinx_html
CONF_FILE
${CMAKE_CURRENT_SOURCE_DIR}/docs/conf.py.in
TARGET_NAME
docs
COMMENT

"HTML documentation"



UseSphinxDoc.cmake HREBEAEAH R X770, XFER Al H 77 XEAR TAERT—
AR R T 2

1. T E3R B|Pythonfi e 28 F1Sphinx /] $1AT SCHF, W F:

find package(PythonInterp REQUIRED)
find package(Sphinx REQUIRED)

2. a, HA—MEXEFSEHE X add_sphinx_doc FREL, If
M cmake_parse_arguments fi#fT:

function(add_sphinx_doc)
set(options)
set(oneValueArgs
SOURCE_DIR
BUILD DIR
CACHE_DIR
HTML_DIR
CONF_FTLE
TARGET_NAME
COMMENT

)

set(multivalueArgs)

cmake_parse_arguments(SPHINX_DOC
"${options}"
"${oneValueArgs}"
"${multivValueArgs}"
${ARGN}

)

endfunction()



3. B conf.py.in EN CONF_FILE REEFSHfLiE,
7E SPHINX_DOC_BUILD DIR B A conf.py :

configure_file(
${SPHINX_DOC_CONF_FILE}
${SPHINX_DOC_BUILD_DIR}/conf.py
@ONLY

)

4. WRINT —/N4N SPHINX_DOC_TARGET NAME fJE & X HFr, HSphinxgmHk
SRR

add_custom_target(${SPHINX DOC_TARGET_NAME}
COMMAND
${SPHINX EXECUTABLE}
-q
-b html
-c ${SPHINX_DOC_BUILD_DIR}
-d ${SPHINX_DOC_CACHE_DIR}
${SPHINX_DOC_SOURCE_DIR}
${SPHINX_DOC_HTML_DIR}
COMMENT
"Building ${SPHINX_DOC_COMMENT} with Sphinx"
VERBATIM

)

5. Hm, FTEI— 2R

message(STATUS "Added ${SPHINX DOC_TARGET_NAME} [Sphinx] target

to build documentation")

6. FCEINH IR 730 H A

$ mkdir -p build
$ cd build

$ cmake ..



$ cmake --build . --target docs

XA B SPHINX_DOC_HTML_DIR HAJHTMLICEY A b i)+ H 5% . [EIRE, A LUE
W R 24T IT index.html , FEEFH CRY:
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Welcome to recipe-02’s documentation!

Quick search

Indices and tables

* Index
* Module Index
« Search Page

TAEF

FATHAIH add_custom_target HIDJHE, W LARIME RGRIMESKIMWEH R, &
B, SCRSR A Sphinxta 2. BT Sphinxsg — 4N A] L5 HABPython ik — &3~
& HIPythonf2f¥, FrLLl docs HFRIGHH T Pythonfiifeds . FRAIME

H find_package TfRIKHIICR . FFEVFEEMIAZ, FindSphinx.cmake FEHILA
= MrfERICMake it ; e MEIAMS S A HIFEAREF, AT cmake FHZ
o



12.3 %54 Doxygenfl1Sphinx

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-12/recipe-03 H4& %], Hrpa & —NC++Rfl. Zn
151 7£. CMake 3.5k (85 5 =i i A ) R 2 2, 3 H El&4E£ GNU/Linux. macOSH!
Windows L3t 47 i i .

BATE —AC++TiH, [KkDoxygen e 4 i AIE SCRY I BRARIEFE . SR, FRATT
A B RAT I (7] FH P 30K, Bln: ArAwithag . o LERATTARAE H Sphinx,
FAERPIHTMLE o] IERE Bh i & F & E, 10 H AT DR 3E SOR A7 78 26 1) 152
(https://readthedocs.org ). A BORE¥ I 7~ Wi{A] {5 H Breathefdi
(https://breathe.readthedocs.io )20 A Doxygen#1Sphinx.

#ES TAF

XA RGN H a5, ST Z /T A A 7R

cmake
— FindPythonModule.cmake
— FindSphinx.cmake
L— UseBreathe.cmake
CMakelLists.txt
docs
— code-reference
| — classes-and-functions.rst
| L— message.rst
|— conf.py.in
— Doxyfile.in
L— index.rst
src
F— CMakeLists.txt
|— hello-world.cpp

F—— Message.cpp
L Message.hpp

11T T


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-12/recipe-03
https://readthedocs.org
https://breathe.readthedocs.io

docs F HRIAEFF L& — Doxyfile.in F1—A> conf.py.in FEM . 1
WA, 41 Al E T DoxygenfliSphinx. b4k, IEH —1 code-referenc fH
Ko

code-referenc T HXH {440 & Breathets 4, HRAESphinx L&
doxygenZE i1 A%«

Messaging classes

doxygenclass:: Message
:project: recipe-03
:members:
:protected-members:

:private-members:

X K% i Message 2 1 S0y .

HARSL it
src H3EH) CMakeLists.txt R AL . F CMakeLists.txt XIFHHE
oy

1. £3% UseBreathe.cmake H & M AL,

1ist(APPEND CMAKE_MODULE_PATH "${CMAKE SOURCE DIR}/cmake")

include(UseBreathe)

Zﬂﬂﬁwmw%mgmc@ﬁ,ﬁﬁ@ﬁ%@gﬁXﬁﬂﬁﬁX%,ﬁﬁﬁi
¥ 2%, kit E Doxygenfl1Sphinx:

add_breathe_doc(
SOURCE_DIR
${CMAKE_CURRENT_SOURCE_DIR}/docs



BUILD_DIR
${CMAKE_CURRENT_BINARY_DIR}/_build
CACHE_DIR
${CMAKE_CURRENT_BINARY_DIR}/_doctrees
HTML_DIR
${CMAKE_CURRENT_BINARY_DIR}/html
DOXY_FILE
${CMAKE_CURRENT_SOURCE_DIR}/docs/Doxyfile.in
CONF_FILE
${CMAKE_CURRENT_SOURCE_DIR}/docs/conf.py.in
TARGET_NAME
docs
COMMENT
"HTML documentation"

iEFATIE — 1 UseBreatheDoc.cmake FEER, HIEAE 1 53IATERT P A7l ik
A AR IR T

1. ORI A AR #S T Doxygen:

find package(Doxygen REQUIRED)
find package(Perl REQUIRED)

2. BT Python it B 25 F1Sphinx:

find_package(PythonInterp REQUIRED)
find_package(Sphinx REQUIRED)

3. 4k, EiHE Fbreathe I Pythontkide . X B, FRA1M#E
F FindPythonModule.cmake Ak

include(FindPythonModule)
find_python_module(breathe REQUIRED)



4. 57 add_breathe doc B, WAEHA A HMEREFEH, RITHE
F cmake_parse_arguments iy &R T

function(add_breathe_doc)

set(options)

set(oneValueArgs
SOURCE_DIR
BUILD_DIR
CACHE_DIR
HTML_DIR
DOXY_FILE
CONF_FILE
TARGET_NAME
COMMENT

)
set(multivalueArgs)

cmake_parse_arguments(BREATHE_DOC
"${options}"
"${oneValueArgs}"
"${multivalueArgs}"
${ARGN}

)

endfunction()

5. BREATHE_DOC_CONF_FILE HI¥Sphinx#&ik (4, <i#id conf.py HCLE F
f¥) BREATHE_DOC_BUILD_DIR H % F:

configure_ file(
${BREATHE_DOC_CONF_FILE}
${BREATHE_DOC_BUILD DIR}/conf.py
@ONLY

)



6. AN, Doxygeni] BREATHE_DOC_DOXY_FILE AR SCA4C &
N BREATHE_DOC_BUILD DIR Hf#jDoxyfile:

configure_file(
${BREATHE_DOC_DOXY_FILE}
${BREATHE_DOC_BUILD DIR}/Doxyfile
@ONLY

)

7. ¥NJI BREATHE_DOC_TARGET_NAME H & X H#Ar. &, RAESphinx{Eizfrh,
%t Doxygen i FH 4 % £ #E BREATHE_DOC_SPHINX_FILE :

add_custom_target(${BREATHE_DOC_ TARGET_NAME}
COMMAND
${SPHINX_ EXECUTABLE}
-q
-b html
-c ${BREATHE_DOC_BUILD_DIR}
-d ${BREATHE_DOC_CACHE_DIR}
${BREATHE_DOC_SOURCE_DIR}
${BREATHE_DOC_HTML_DIR}
COMMENT
"Building ${BREATHE_DOC_TARGET_NAME} documentation with Brea
the, Sphinx and Doxygen"
VERBATIM

)

8. EEQ'E’ ;J:TEH /ﬁ’ij(zu l:nu

message(STATUS "Added ${BREATHE_DOC_TARGET_NAME} [Breathe+Sphinx

+Doxygen] target to build documentation")

9. BCESEMUR, HIHITE:

$ mkdir -p build
$ cd build



$ cmake ..

$ cmake --build . --target docs

2RS¥ /E BREATHE_DOC_HTML_DIR T HXH R H. K3 Eas{T
JF index.html )5, W LLFMTEIMessageZS i SCRY:

Activities [B] Opera v Wed Aug 29, 19:20
O Menu B recipe-01: Message X [ Welcometorecipe-- X [ Messaging classes — X+ =
< 88 [ file:///home/bast/tmp/cmake-cookbook/chapter-12/recipe-03/cxx-example/build/html/code-reference/messag > ©

Add your first bookmark by using the heart in the address bar or Import bookmarks now

S — Messaging classes

Message

class Message
Forwards string to screen.

Author
Roberto Di Remigio

Date
2018
Public Functions

Message(const std::string &m)

Constructor from a string.

TAERH

JUELE S U %€ HI i BREATHE_DOC_TARGET _NAME H xR 7 Sphinx, {HiXx B
DoxygenfISphinx#ifEig1T . X Z /K Sphinx[¥] conf.py XHFH LI TR HE:

def run_doxygen

Run the doxygen make command in the designated folder

try:
retcode = subprocess.call("cd {}; doxygen".format(folder), she
11=True)
if retcode <
sys.stderr.write(
"doxygen terminated by signal {}".format(-retcode))

except OSError as e:



sys.stderr.write("doxygen execution failed: {}".format(e))

def setup
run_doxygen( '@BREATHE_DOC_BUILD DIR@')

Doxygent 4= s XML,  Breathedifift-Ks AE 16 5 Pk 35 A Sphinx UL FE 3 — 2
s, EIXMLEH .



FASEF PR AR AT S g
e g LT

e 1§ ] Visual Studio 2017#J & CMakeTi H
o X X ZiEhello world =4
o i OpenMPI:4T4L A2 X g i Windows i3t il ST 4

CMake A Sy N[ AT P AIEE . ANid, CMakefic B —MITH, MM T
HaEZE TR H /9 SCE . /EGNU/LinuxflmacOS |, CMakeil # 2E ik
Unix Makefile(tB 776 848 7 ). #EWindows |, &% 4 i Visual Studioii H 3¢
A EEMInGWELMSYS Makefile. CMakefd 4% A Hh i) T H 5 4 % T & 5155 (IDE)
A pas . AT LI DU SRR DS B 22 08 T EATTINAE

B.:https://cmake.org/cmake/help/latest/manual/cmake-generators.7.html

Al LM cmake -G A7 ORIEFRAE i As -

$ cmake -G "Visual Studio 15 2017"

ARG BT A REE T, 1 HCMakeEiZ/T I BRI GfE S . HE
AT & EITA W ARG PIER, EEA LN

$ cmake -G

AREE, WAIASEHE LRSS, AR BHRRZHUREIEREH 17 Unix
Makefile. MSYS Makefile. Ninjaf1Visual Studio 15 2017347 T Wl

AT B S e Windows & ERITF R, B nRAME 247, anfalf# i Visual
Studio 15 2017 B3 @ CMakeli H . 2 H Wi 7ELinuxakmacOS £ %; I,
2 Y 4% iEWindows 1 1] AT SCAE


https://cmake.org/cmake/help/latest/manual/cmake-generators.7.html

13.1 1§ F§ CMakef4 ZVisual Studio 20171
H

NOTE: M RG4S 7T LAZE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-13/recipe-01 H3# 3, HPEE—ANC++rfl. Zw
#iI1E CMake 3.5k (B 5 =i A) th A 2y, IF H & AEGNU/Linux. macOSH
Windows 3£ 47 i P

HIH A B Visual StudioZE kI K& N 51 EA A I Windows i A4 1 g 5 A L5 H iz
f7CMakefi 4, {HVisual Studio 20175| \ 7 %fCMakeii H i P B 3 F5(
hitps://aka.ms/cmake ), B RVFER—NMDER KA S, BE. HE
W LAER. ARpld, AFREMHG2T, JATK EEAEHVisual Studio 201714
#—/ME HL K “hello world”CMake s 51 3 H

i (e

B, F#Jf 23 Visual Studio Community 2017
(https://www.visualstudio.com/downloads/ ). fE#EE AR, XA 5 2%
(1, A30KAA . FRATHE ARG LA 120

& https://www.youtube.com/watch?v=_IKxJjV8r3Y

BAT IRy, (EAMIMEAR % Desktop development with C++ , FE7EL
i) Summary itk _E %6 F-CMake ) Visual C++ 1 H.:


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-13/recipe-01
https://aka.ms/cmake
https://www.visualstudio.com/downloads/
https://www.youtube.com/watch?v=_lKxJjV8r3Y

Installing — Visual Studio Community 2017 — 15.6.7

Workloads Individual components Language packs

Windows (3)

Universal Windows Platform development
Create applications for the Universal Windows Platform
with C#, VB, JavaScript, or optionally C++.

i J Deskiop development with C+ +

Build Windows desktop applications using the Micrasoft
a4 toolset, ATL, or MFC.

Web & Cloud (@

@ ASPINET and web development
Build web applications using ASP.NET, ASP.NET Core,
HTML/JavaScript, and Containers including Docker support.

F Python developrent
Editing, debugging, interactive development and source
control for Pythan,

Location
CAProgram Files (x86)\Microseft Visual Studie\2017\Comrmunity

By continuing, you agree to the license for the Visual Studio edition you selected. We also offer the ability to download other software with Visual Studia, This

NET desktop development
Build WPF, Windows Forms, and console applications using
C# Visual Basic, and F#,

Azure development
Agure SDK3, tools, and projects for developing cloud apps,
cresting resources, and building Containers including...

Nodejs developrnent
Build scalable network applications using Node.js, an
asynchronous event-driven JavaScript runtime.

software is licensed separately, as set outin the 3rd Party Natices or in its accompanying license, By continuing, you also agree to those licenses.

Visual Studio 2017 15.4H, &0 DICALiInux* P& 3T 8. ik,

#¥ Linux development with C++

Modifying — Visual Studio Community 2017 — 15.6.7

Workloads Individual components Language packs

Mobile development with NET i Q
Build cross-platform applications far i0S, Android or

Windows using Xamarin.

Mobile development with JavaScript

Build Android, i0S and UWP apps using Toals far Apache
Cardova.

Game development with C++

Use the full power of C++ to build professionsl games

powered by DirectX, Unreal, or Cocos2d.

Other Toolsets (3)

®J  Visual Studio extension development L 3
Create add-ons and extensions for Visual Studio, including
new commands, code analyzers and tool windows.

NET Core erass-platform development
Build cross-platform applications using .MET Core, ASP.NET

Location
Ci\Program Files (86)\Microsoft Visual Studio\20174Community

By continuing, you agree to the license far the Visual Studio edition you selected We also affer the ability to downlaad other software with Visual Studio. This

Game development with Unity
Creats 20 and 3D garres with Unity, a powerful cross-

platform development environment.

Mobile development with C++
Build cross-platform applications for i0S, Android or
Wifindows using C++.

Linux development with C++
Create and debug applications running in a Linux
environment,

software is licensed separately, as set out in the 3rd Party Motices or in its accompanying license, By continuing, you also agree to those licenses,

Summary

> Visual Studio core editor

v Desktop development with C++
Included
¥ Visual C++ core desktop features

Optional
Just-In-Time debugger
VC++ 2017 v141 toolset (x86,x64)
C++ profiling tools
Windows 10 SDK (10.0,16299.0) for Desktop C+...
Visual C++ tools for CMake
Visual C++ ATL support
Test Adapter for Boost.Test
Test Adapter for Google Test
Windows 8,1 SDK and UCRT SDK
Windows XP suppert for C++
MFC and ATL support (86 and x64)
1 C++/CLI support
Clang/C2 (experimental)
Modules for Standard Library (experimental)
IncrediBuild - Build Acceleration
_| Windows 10 SDK (10.0.15063.0) for Desktop C+...
Windows 10 SDK (10.0.14393.0)
Windows 10 SDK (10.0.10586.0

Total install size:  6.31GB

Install

fE L REEF ik

Summary

3 Visual Studio core editor

> Desktop development with C++

w Linux development with C++ #
Included
Vv Visual Studio C++ core features
v Windows Universal C Runtime
v Visual C++ for Linux Development

Optional

Wisual C++ tools for CMake and Linux
Embedded and loT Developrment

Total install size: 43 ME

Modify

PR, HERCE Linux AR 5525 BV AR, mtaT BAM Visual StudioH [7] B X
WindowsFILinuxtL 25 1T A« FRATTANIE A 5 i 7R IX Fh 7 v o

EARB A, FATEAEWindows A4 2 — > bl SCfF, FRATH B Aw 2 B B A
## LR R4S ( hello-world.cpp ):



#include <cstdlib>

#include <iostream>

#include <string>

const 2 & cmake_system_name = SYSTEM_NAME;
int main() {

<< "Hello from " << cmake_system_name <<

return EXIT_SUCCESS;

AR S it
B AH N YA
1. B2 —"1H3, ¥ hello-world.cpp HUAERT H .

2. Hxd, 61— cMakeLists.txt X, HARN:

# set minimum cmake version

cmake_minimum_required(VERSION FATAL_ERROR)

# project name and language
project(recipe-01 LANGUAGES CXX)

set (CMAKE_CXX_STANDARD 11)
set (CMAKE_CXX_EXTENSIONS OFF)
set (CMAKE_CXX_STANDARD_REQUIRED ON)

include(GNUInstallDirs)

set (CMAKE_ARCHIVE_OUTPUT_DIRECTORY
${CMAKE_BINARY_DIR}/${CMAKE_INSTALL_LIBDIR})

set (CMAKE_LIBRARY_OUTPUT_DIRECTORY
${CMAKE_BINARY_DIR}/${CMAKE_INSTALL_ LIBDIR})

set (CMAKE_RUNTIME_OUTPUT_DIRECTORY
${CMAKE_BINARY_DIR}/${CMAKE_INSTALL_BINDIR})

# define executable and its source file



add_executable(hello-world hello-world.cpp)

# we will print the system name in the code
target_compile_definitions(hello-world
PUBLIC

"SYSTEM_NAME=\"${CMAKE_SYSTEM_NAME}\""

install(
TARGETS
hello-world
DESTINATION
${CMAKE_INSTALL_BINDIR}

3. FIJFtVisual Studio 2017, #R)5@it I File ->Open -> Folder , iE#
FE O AR SR cMakeLists. txt AYSCHIE TR,

4. FTH ARG, 1T = CMake it & A0 B AL i3z 47 1 (T AR ) -

ﬂ oo-exarnple - Microsoft Visual Studio (Administrator) ¥ & Quick Launch (Ctrl+Q) PEE (=2 x

Sign in E

~ | B Current Document (ChiskeLists bt) = Debug o] (.

File  Edit  View Project Chake Build Debug Tearn Tools Test Analyze  Window  Help
[ @ -2 W | - | 5| uBa-Debug (default

Solution Explorer - Folder View yax
# set minimum cmake version

=T
= = & 3 [
ey ; - S E| -
cmake_minimum_required(VERSION 3.5 FATAL_ERROR) - (AN ‘ 5S¢ E ‘

[ :

Search Solution Explorer - Folder View (Ctrl+;) P~
# project name and language

L & Fl co-example (Chmsys6fihomeibasticmake-cookbooky
project(recipe-@1 LANGUAGES CXX) - B CMakeLists.txt

& .
set(CMAKE_CXX_STANDARD 11) g 2echellasworldicpp
set (CMAKE_CXX_EXTENSIONS OFF)
set(CMAKE_CXX_STANDARD_REQUIRED ON)

=
e

a1 menuyml

[ TR R Y I G T )

include(GNUInstallDirs)

100% - 4

Output

Show output fram:  Chake o ] I & x } = ‘ a
1> Extracted source files and headers.

1> Extracted global settings.

1> Extracted code model.

1> Extracted CTest info.

1> Collating data ...

1> Target info extraction done.

4 4 »

Error List Output Solution Explorer 7ﬁ;7r;|gpliu;:|i

5. UE, ATLAABER S cMakeLists.txt (ATHIMR), FFi%EFF Build :



Eﬂ co-example - Microsoft Wisual Studio (Sdministrator) Add k Pl = & x
File  Edit  View  Project Chake  Build  Debug  Team  Tools  Test  Ang 2 e Sign in E
2 ‘ [-raw J‘I i > l p | x64-Debug (default) - Open With,., . ‘ | n -_'-
B 3] VieWHiStDl’)..f... . =,
I e P e T Caornpare with Unmodified.., | =
2 cmake_minimum_required(VERSION 3.5 FATAL_ERROR) [J  Blame (&nnotate)
3 Chrl+]) v
= < % Go To Git Changes Ctrl+0, Ctrl+5 o (Ctrl+) Lt
4 & project wane ong lengengs metbasticmake-cookbooky
5 project(recipe-81 LANGUAGES CXX) A Configure Tasks
D h 5 " | Build ,
. Set (CMAKE_CXK_ST| or] heHD.wurId‘exe {binthello-waorld, exe) )
8  set(CMAKE_CXX_EXTENSIONS OFF) Run Code Analysis 4
9 set(CMAKE_CXX_STANDARD_REQUIRED ON) Install
1e
11 include(GNUInstallDirs) d Eleanal
| BY Rebuild &1l

- 4

Output

Debug from Build Folder
Debug from Install Folder

Show output from: | CMake = ‘ & Debug and Launch Settings 3
1> Extracted source file? and headers. y Change Chake Settings
1> Extracted global settings.
1> Extracted code model. Cache (x64-Debug (default) Only) 4
1> Extracted CTest info. Seani o Thy
1> Collating data ... b
1» Target info extraction done. X cut
. o Copy
Error List eI Paste
X Delete
-
Ir 57 A
) .
)
6. MW H (S WA TR LB H):
ﬂ cxx-example - Micrasoft Wisual Studio (Sdministrator) X & | Quick Launch (Ctrl+Q) P - & x
File  Edit View Project Chiske  Build  Debug  Team  Tools  Test  Analyze  Window  Help Sign in E
: - ‘ i‘fj - W h“| - - | P | x64-Debug (default) - | P Current Document (Chakelists bd) ~ Debug - ‘ ‘ | | ;
: - tinn Explorer - Fold ~ 3 x
1 # set minimum cmake version E3 R -~
- [
2 cmake_minimum_required(VERSION 3.5 FATAL_ERROR) a & & ‘ s¢al I =
3 T W Search Solution Explorer - Falder View (Ctel+) P~
f & pr:cjict n?ma ;;dizzﬁ‘::g: o Fl ooc-example (Chmsys6fihomeibasticmake-cookbook'
; pEajecti=cipen ) 5 B CMakeLists.txt
7 set(CMAKE_CXX_STANDARD 11) #rehellozwordicpp
8  set(CMAKE_CXX_EXTENSIONS OFF) a1 menuyml
9 set(CMAKE_OXX_STANDARD_REQUIRED ON)
18
11 include(GNUInstallDirs) -
100% - 4 2
Output > ox
Show output frar: | Build - ‘ | = | a
Fo----- Build started: Project: CMakelists, Configuration: Debug ------ -
[1/2] C:\PROGRA~2\MICROS~1\2817\COMMUN~1\VC\Tools\MSVCL1415~1.267 \bin\HostX64\x64\cl
[2/2] emd.exe /C "cd . &% "C:\Program Files (x86)\Microsoft Visual Studio\2@17\Commu
Build succeeded.
|
-
4 » 4 »

Solution Explarer

7. HRI SR T AT AR, TN, JRATTR A S s R AT

P, JF T SR AN R AR o

TAE 5

FA1C 4% F|Visual Studio 2017 #81R iF i xf #:CMake, I H.C.4 REU5£E IDE R
BRI ER, BT WESRZAN, @] LLE T 255 R . ] DL A B
M cMakelists.txt (FTHIMR), V5 iA)IXEe 0,



R, BCE IR ABhiE TR, RATAI R AR A B R, FRATIC AR niE
Br R AT 2 e Bt A, DAEIIRAIRAT AT AT S ikt FRATTAT Ak 4% cmake
-> Change CMake Settings , 1~ KElH:

j'ﬂ coe-example - Microsoft Visual Studio {(Administrator) ¥ & | Quick Launch (Ctrl+0) Pla B X
File  Edit  Miew  Project Chake Debug  Tearn  Tools  Test  Analme  Window  Help Sign in B
oo @ -2 B/| 0 - | 5| x86Debug - | P selectStruptem. - W 5] = %2 [ W -
l ChdakeSettings,json # X EeEEEREE R ¥ “E:ull.ltiun Explorer - Folder View r3x
3_‘ Schema: ..\.‘\..\.\‘.\..\..\I_Isers\hast\.ﬂ«ppData\anal\Micrnsnft\\f’isualStudin\W5.0_442?2434\0penFnIder\CMakeSettin_: & & ,| s¢am | =
é_ ; :{ "configurations™: [ '-: Search Solution Explorer - Folder Wiew (Ctrl+;) P~
; - { TH « oxe-exarmple (ChrnsystFhometbasticrmake-cookbooky
2 4 “name”: "xB6-Debug”, 5B CMakeLists.tt
= i ‘;gene"atc' Nm]ﬁ . ) +£T CMakeSettings.json
o7 6 ‘fcﬂf@u:a.%unl’ype ; 3 Debug”, at+ hello-world.cpp
7 inheritEnvironments™: [
8 "msvc_xB6" [0 menuyml
5 L
18 "buildRoot™: “"${env.USERPROFILE}\\CMakeBuilds\\${workspaceHash}\\bui. &
100 % d 4 » I
".:]I_ltpl_lt ~ 1 xi’
Show autput frarn: | Chake ~ SR o ey
1> Extracted global settings. -
1> Extracted code model.
1> Extracted CTest info.
1» Collating data ...
1> Target info extraction done.
Configuration switch to xB86-Debug complete.
-
4 4 1 ¥
Error List [Reliialid Solution Explorer [REETEN=SIETEAE

AR/ B Ay, AT D AR g (A B ENinja). BB, SR LR,
AL AT T A SR T e] BUE 2. XSS BB ORISR ( xs6-

Debug . x86-Release %55F), AW LAAEMIARAZE BB A aI &2y, @i HED]
L A5 LIt

BUEFIIE 1M AR, ) AT 128 1 AT AT 301

$ ./hello-world.exe

Hello from Windows
MR, RN 22 B AR AT DL T B

FEZEPS)

e Visual StudiosZ #fCMake: https://aka.ms/cmake

o {fifiICMake, :TVisual C++JT & Linux/;
H: https://blogs.msdn.microsoft.com/vcblog/2017/08/25/visual-c-for-linux-
development-with-cmake/



https://aka.ms/cmake
https://blogs.msdn.microsoft.com/vcblog/2017/08/25/visual-c-for-linux-development-with-cmake/

e Visual Studio® 7 X #4: https://www.visualstudio.com/vs/features/ide/


https://www.visualstudio.com/vs/features/ide/

13.2 & Y %% hello world 1

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-13/recipe-01 4k %], Hpa & —PC++Rfl. Zn
#I1{E CMake 3.5h (B E mihiiAs) B2 21, H H & EGNU/Linux. macOSH!
Windows L3t 47 i i .

EATRB A, FRATE: E H “Hello World™ 7= 651, HEARAS M LinuxBimacOS A2 X g
PEF|Windows. ¥#f)iEit, AT AELinuxEimacOS A & g s, 4k
Windows~F- & i R] $047 SC A4

& TAE
FATM hello world 7~fl( hello-world.cpp )JT4E:

#include <iostream>
#include <omp.h>

#include <string>

int main(int char
{
N << "number of available processors: " << omp_get num_pro
cs()
<< M 5
<< "number of threads: " << omp_get max_threads() <<
5
auto n = ::stol(argv[i]);

<< "we will form sum of numbers from 1 to " << n <<

// start timer
auto t@ = omp_get wtime();

auto s = L;


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-13/recipe-01

#tpragma omp parallel for reduction(+ : s)
for (auto i = 1; i <= n; i++)
{
S += 1i;
}
// stop timer
auto t1 = omp_get wtime();

std::cout << "sum: " << s << std::endl;
std::cout << "elapsed wall clock time: " << t1 - t@ << " seconds”
<< std::endl;

return 0;

PABERALH S HT—D7nBIAHF P CMakeLists. txt :

# set minimum cmake version
cmake minimum_required(VERSION 3.5 FATAL_ERROR)

# project name and language
project(recipe-91 LANGUAGES CXX)

set (CMAKE_CXX_STANDARD 11)
set (CMAKE_CXX_EXTENSIONS OFF)
set (CMAKE_CXX_STANDARD_REQUIRED ON)

include(GNUInstallDirs)

set (CMAKE_ARCHIVE_OUTPUT_DIRECTORY
${CMAKE_BINARY DIR}/${CMAKE_INSTALL_LIBDIR})

set (CMAKE_LIBRARY_OUTPUT_DIRECTORY
${CMAKE_BINARY DIR}/${CMAKE_INSTALL_LIBDIR})

set (CMAKE_RUNTIME_OUTPUT_DIRECTORY
${CMAKE_BINARY DIR}/${CMAKE_INSTALL_BINDIR})

# define executable and its source file

add_executable(hello-world hello-world.cpp)



# we will print the system name in the code
target _compile_definitions(hello-world
PUBLIC
"SYSTEM_NAME=\"${CMAKE_SYSTEM_NAME}\""

install(
TARGETS
hello-world
DESTINATION
${CMAKE_INSTALL_BINDIR}

NT X BFEARY, FATH B —ANC++3Z X iikds, LI NCHIFortran
RN W GiiRge . 7 UE T A RIMInGWER % 2%, VAT HEII2E w281
BRI XK. @] LAMEHMXE (M cross environment) AR 4 i — B 58 X g 1%

2%: http://mxe.cc

HAAR S it
TATRZ LT PR, 72X 38 X9 “hello world” 7= 451 Hr 81 = A4~ ST
1. gl —A o, HAP s hello-world.cpp A1 CMakelLists.txt o

2. HA)E— toolchain.cmake X f4, HAEN:

# the name of the target operating system
set (CMAKE_SYSTEM_NAME Windows)

# which compilers to use
set (CMAKE_CXX_COMPILER i1686-w64-mingw32-g++)

# adjust the default behaviour of the find commands:

# search headers and libraries in the target environment
set (CMAKE_FIND_ROOT_PATH_MODE_INCLUDE ONLY)

set (CMAKE_FIND_ROOT_PATH_MODE_LIBRARY ONLY)


http://mxe.cc

set(CMAKE_FIND_ROOT PATH_MODE_PROGRAM NEVER)

3. F CMAKE_CXX_COMPILER W& 'E AN )4 3 % (B4 4E)

4. )G, WK CMAKE_TOOLCHAIN_FILE f&m L E8ECfF, Ml &AL (A1
T RS A IMXE SR 5 3% ):

$ mkdir -p build
$ cd build
$ cmake -D CMAKE_TOOLCHAIN FILE=toolchain.cmake ..

-- The CXX compiler identification is GNU 5.4.0

-- Check for working CXX compiler: /home/user/mxe/usr/bin/i686-w
64-mingw32.static-g++

-- Check for working CXX compiler: /home/user/mxe/usr/bin/i686-w
64-mingw32.static-g++ -- works

-- Detecting CXX compiler ABI info

-- Detecting CXX compiler ABI info - done

-- Detecting CXX compile features

-- Detecting CXX compile features - done

-- Configuring done

-- Generating done

-- Build files have been written to: /home/user/cmake-recipes/ch
apter-13/recipe-01/cxx-example/build

5. IAE, HIEATHAT A
$ cmake --build .

Scanning dependencies of target hello-world

[ 50%] Building CXX object CMakeFiles/hello-world.dir/hello-worl
d.cpp.obj

[100%] Linking CXX executable bin/hello-world.exe

[100%] Built target hello-world



6. FE, ML ELinux B3R5 hello-world.exe o ¥ ki SC 45 i 2
Windows I

7. fEWIndows_I=R] LLE B U0 A% H -

Hello from Windows

8. WRAT W, XA k] LLfEWindows  L1E.

TAEF

15 H s EE(Windows) AN [A] 1 E LA EL (£ A1 41 2 GNU/LinuxEimacOS) |-
W B AR @RS, BT AFRATT 75 2 i CMakef itk T H s IE B, X Lf5 Bid
SKAE toolchain.cmake SCAFH(
https://cmake.org/cmake/help/latest/manual/cmake-toolchains.7.html#cross-
compiling ).

B, RMEHARERE RS LK
set (CMAKE_SYSTEM_NAME Windows)

RJE, TEE RS

set (CMAKE_C_COMPILER i686-w64-mingw32-gcc)
set (CMAKE_CXX_COMPILER i686-w64-mingw32-g++)
set (CMAKE_Fortran_COMPILER i686-w64-mingw32-gfortran)

R, BATANTE EATIAE T P Bk SO R Z s, BATRKAE A LR
TR E R B4R

set (CMAKE_FIND ROOT_PATH /path/to/target/environment)

Billn, SEAMXES 13 45 1) 2R FE AR


https://cmake.org/cmake/help/latest/manual/cmake-toolchains.7.html#cross-compiling

BJE, A% find WA MNERINMT N . FATIE/RCMakeTE H AR A8 A 48 3k SCAF i
JEE A

set (CMAKE_FIND_ROOT_PATH_MODE_INCLUDE ONLY)
set (CMAKE_FIND_ROOT_PATH_MODE_LIBRARY ONLY)

FEENABH R

set(CMAKE_FIND_ROOT_PATH_MODE_PROGRAM NEVER)

E?’fm i

A RS MBI T 8, 1S W
https://cmake.org/cmake/help/latest/manual/cmake-toolchains.7.html#cross-
compiling


https://cmake.org/cmake/help/latest/manual/cmake-toolchains.7.html#cross-compiling

13.3 1 H1OpenMP I 1740 5C X 4 iF=Windows
b SO

NOTE: M RG4S 7T LAZE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-13/recipe-02 F4& 3|, HPHE—AC++BIFl

Fortran/~fl. 1%/~ CMake 3.5k (B syl A) h o2 A 2, IF H el & fr
GNU/Linux. macOSH1Windows_t i3t 47k .

FERXATRGIF, AR AE X G % — > OpenMP I4T 4L I Windows — #Efil] S .

2% TAE
AR ZB 35 56571 R I ARME EACRS, RIS BrE B AR EUINEIN
):

( example.cpp

#include <iostream>
#include <omp.h>

#include <string>

int main(int char {
N << "number of available processors: " << omp_get_num_pro
cs()
<< i 5
<< "number of threads: " << omp_get_max_threads() <<
5
auto n = ::stol(argv[l]);

<< "we will form sum of numbers from 1 to " << n <<

// start timer

auto t@ = omp_get_wtime();

auto s = L;

#pragma omp parallel for reduction(+ : s)


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-13/recipe-02

for (auto i = 1; i <= n; i++) {

S += 1;

// stop timer
auto t1 = omp_get wtime();

std::cout << "sum: " << s << std::endl;
std::cout << "elapsed wall clock time: " << t1 - t@ << " seconds"
<< std::endl;

return 0;

CMakeLists.txt fullOpenMPIATIAEE T7 AN A AL, Br T H —DHISMY
T3 H b

# set minimum cmake version

cmake minimum_required(VERSION 3.9 FATAL_ERROR)

# project name and language
project(recipe-92 LANGUAGES CXX)

set (CMAKE_CXX_STANDARD 11)
set (CMAKE_CXX_EXTENSIONS OFF)
set (CMAKE_CXX_STANDARD_REQUIRED ON)

include(GNUInstallDirs)

set (CMAKE_ARCHIVE_OUTPUT_DIRECTORY
${CMAKE_BINARY_DIR}/${CMAKE_INSTALL_LIBDIR})

set (CMAKE_LIBRARY_OUTPUT_DIRECTORY
${CMAKE_BINARY_DIR}/${CMAKE_INSTALL_LIBDIR})

set (CMAKE_RUNTIME_OUTPUT_DIRECTORY
${CMAKE_BINARY_DIR}/${CMAKE_INSTALL_BINDIR})

find package(OpenMP REQUIRED)



add_executable(example example.cpp)

target_link_libraries(example
PUBLIC
OpenMP: :OpenMP_CXX

install(
TARGETS
example
DESTINATION
${CMAKE_INSTALL_BINDIR}

o

HAR S it

L AR AR, FRATR 5258 X g — > OpenMP I£AT 4L I Windows A] #1447 ST+
1. G — MU example.cpp F1 CMakeLists.txt HJHZ.

2. AT S 2 w6743 toolchain.cmake :

# the name of the target operating system
set (CMAKE_SYSTEM_NAME Windows)

# which compilers to use
set (CMAKE_CXX_COMPILER i1686-w64-mingw32-g++)

# adjust the default behaviour of the find commands:

# search headers and libraries in the target environment
set (CMAKE_FIND_ROOT_PATH_MODE_INCLUDE ONLY)

set (CMAKE_FIND_ROOT_PATH_MODE_LIBRARY ONLY)

# search programs in the host environment

set (CMAKE_FIND_ROOT_PATH_MODE_PROGRAM NEVER)

3. # CMAKE_CXX_COMPILER & A%tV (M4 PF ok (I 12).



4. $RJG, I CMAKE_TOOLCHAIN_FILE i ) L EBE SO R B AR (A5, f
7 MIEACRS R T MXE S 13 7% ):

$ mkdir -p build
$ cd build
$ cmake -D CMAKE_TOOLCHAIN_ FILE=toolchain.cmake ..

-- The CXX compiler identification is GNU 5.4.0

-- Check for working CXX compiler: /home/user/mxe/usr/bin/i686-w
64-mingw32.static-g++

-- Check for working CXX compiler: /home/user/mxe/usr/bin/i686-w
64-mingw32.static-g++ -- works

-- Detecting CXX compiler ABI info

-- Detecting CXX compiler ABI info - done

-- Detecting CXX compile features

-- Detecting CXX compile features - done

-- Found OpenMP_CXX: -fopenmp (found version "4.0")

-- Found OpenMP: TRUE (found version "4.0")

-- Configuring done

-- Generating done

-- Build files have been written to: /home/user/cmake-recipes/ch
apter-13/recipe-02/cxx-example/build

5. MEEATIAT A
$ cmake --build .

Scanning dependencies of target example

[ 50%] Building CXX object CMakeFiles/example.dir/example.cpp.ob
J

[100%] Linking CXX executable bin/example.exe

[100%] Built target example

6. ¥ example.exe #%Ul%|WindowsIfhtE 1.

7. WindowsI 5 R, & Fan T % H



$ set OMP_NUM_THREADS=1
$ example.exe 1000000000

number of available processors: 2

number of threads: 1

we will form sum of numbers from 1 to 1000000000
sum: 500000000500000000

elapsed wall clock time: 2.641 seconds

$ set OMP_NUM_THREADS=2
$ example.exe 1000000000

number of available processors: 2

number of threads: 2

we will form sum of numbers from 1 to 1000000000
sum: 500000000500000000

elapsed wall clock time: 1.328 seconds

8. IEWFRATIATE I, —a@kH| ST LA7EWindows | T4, 1 H T OpenMP
HATA, FRATAT LA S22 s 2R

TAEF

AT 22 BTl ) — A ] ) TR BT 28 X 1% 1 — AN AT PAT SO, JERTEA
fEWindows V- & EIFATHAT . FATAI LUIEIL ¥ & OMP_NUM_THREADS KFii %E
OpenMPLREIH R . M —MNERERIPINEAE, FATUE RS AT N2.680 5/ 2]
1.3% . ARXRLEFECAME, B2 TR

EEZEPS!

AT RASE Mg Be—H HAs-F & (Bltn: Android), mJLEAZ
% https://cmake.org/cmake/help/latest/manual/cmake-toolchains.7.html


https://cmake.org/cmake/help/latest/manual/cmake-toolchains.7.html

145 M HIAR

ARE N EENEA

o H IR 2CDash i

o CDash B w7~ il 78 55 %

o fi | AddressSanifier[s]CDash#f 15 N 17 5[
o i i ThreadSaniiser[] CDash#f 75 ¥k 4+ H

CDash#&Z—/webfl%s, H T4 CTesttEMIRIZ T WA . 7 [a] 12k i 18] 58 47 5
SRAE R P IIRSE . AR 2 AT AT Ui I CDashi, Wik Effrs:

e )
( CMakelLists.txt j [ Source files j Project
\
C \ C Source files
Y C -~ Y
1
G Generated ||  ~ f | salled files
v B L\ source files
\_ J !
Scripts for native B
build tools B Y
: T D
Build targets e Dashboard
C
P /’
Y .
C CMake time
Source package Binary package G Generation time
B Build time
T CTesttime
PI D CbDash time
Y P CPack time
| Install time
Pl Package install time

Enstalled packagej

Az, AT FICDashi 5 MNREE . W iH iR E MRS 25 LI 5Eng, DL
w48 H AddressSanifierfli ThreadSanifierss T2, & 1 N A7 S G A e 4 F Al
i

B W7 F CDashl 2 45 5.
1. @ rEt B br



2. i FHCTestiiA
TERT A7 s 2 2 B AR 720, 7R R AN~ A CTestiiiA .

CDash¥f 1%

CDash /% %: 7 28 FIPHPAISSLFIweb ik %5 %% (Apache. NGINXZKIIS), F:ijj[H
MySQLEPostgreSQLAHE & 55 2% . 7E4H1H 12 CDash weblR 55 I B H 1A
THJEH, SEAT ST T

1. https://public.kitware.com/Wiki/CDash:Installation

Kitwaref2fit 7 P/ MaH (https://my.cdash.org # hitps://open.cdash.org ), Hi
AR BRI AT BB CDash. AT R 225 O AL THAR -

X H O3 CDashf e, WATE VAT FHMySQLAE NG, BINiX2
https://my.cdash.org Al https://open.cdash.org FIECE J7 3, M0 H AL X X
FE e 7 kAT 1

NOTE: 5 7] LA i Dockerk 235 CDash. ‘B 77 %A% 11175 SR #E CDashit iR i 2% 4k
FATIIRES, WMk£ https:/github.com/Kitware/CDash/issues/562


https://public.kitware.com/Wiki/CDash:Installation
https://my.cdash.org
https://open.cdash.org
https://my.cdash.org
https://open.cdash.org
https://github.com/Kitware/CDash/issues/562

14.1 K FE 2 2/CDash

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-14/recipe-01 4k %], Hpa & —NC+H+Rfl. Zn
#I1{E CMake 3.5h (B E mihiiAs) B2 21, H H & EGNU/Linux. macOSH!
Windows L3t 47 i i .

Ao, BATR T R B4 F S R B,  IER IS R
Fl|https://my.cdash.org/index.php?project=cmake-cookbook , XZ&7EKitware Xy
X FRAE A A LT ( hitps://my.cdash.org )HIFERE F, NARBEIEK % B R .

#E#% TR

FRAT T AEE FH Z8 A5 T R ARSI A D i 4T SRk AT SR
2ol H =AMESC

J¥%: main.cpp - sum_integer.cpp A1 sum_integers.hpp - BATEKG EH 545
(BIZAIZATIR)F 1 test.cpp X, (HXHEREEMA AN test_short.cpp
FATRAE test_long.cpp ¥ RIXAIT

#include "sum_integers.hpp"

#tinclude <numeric>

#include <vector>
int main() {
// creates vector {1, 2, 3, ..., 999, 1000}

integers ;

::iota(integers.begin(), integers.end(), 1);

if (sum_integers(integers) == ) {
return 0;
} else {

return 1;


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-14/recipe-01
https://my.cdash.org/index.php?project=cmake-cookbook
https://my.cdash.org

SNIE, IR LA R LA T ST

— CMakeLists.txt
— CTestConfig.cmake

— src

— CMakeLists.txt

— main.cpp

— sum_integers.cpp
L— sum_integers.hpp

— CMakeLists.txt

— test_long.cpp
L— test_short.cpp

HLAR St

PUE, RAMSSR TR E, MR W, R, S0 RS T2 31
TR i

1. VR HARTE src/CMakelists.txt & X, WIF:

add_library(sum_integers "")

target_sources(sum_integers
PRIVATE
sum_integers.cpp
PUBLIC

${CMAKE_CURRENT_LIST DIR}/sum_integers.hpp

target_include_directories(sum_integers



PUBLIC
${CMAKE_CURRENT_LIST_ DIR}

# main code

add_executable(sum_up main.cpp)

target link libraries(sum_up sum_integers)

2. tests/CMakelists.txt H1E X T M3

add executable(test_short test short.cpp)

target link libraries(test_short sum integers)

add executable(test long test _long.cpp)
target link libraries(test_long sum _integers)

add_test(
NAME
test _short
COMMAND
$<TARGET_FILE:test short>

add_test(
NAME
test long
COMMAND
$<TARGET_FILE:test long>

3. & cMakeLists.txt ARSI HAETHEIBIA M, ZAMEE S HETTER
J& include(CTest) , XFEHLAT LARICDash{y AR ik & 45 R -

# set minimum cmake version
cmake _minimum_required(VERSION FATAL_ERROR)



# project name and language
project(recipe-91 LANGUAGES CXX)

# require C++11

set (CMAKE_CXX_STANDARD 11)

set (CMAKE_CXX_EXTENSIONS OFF)

set (CMAKE_CXX_STANDARD_REQUIRED ON)

# process src/CMakelLists.txt
add_subdirectory(src)

enable_testing()

# allow to report to a cdash dashboard
include(CTest)

# process tests/CMakelLists.txt

add_subdirectory(tests)

. b, BATTEIE ST cTestConfig.cmake 5+ CMakeLists.txt AFALT[A
—HxP. EAF S E LR LT

set (CTEST_DROP_METHOD "http")

set(CTEST_DROP_SITE "my.cdash.org")

set (CTEST_DROP_LOCATION "/submit.php?project=cmake-cookbook™")
set (CTEST_DROP_SITE_CDASH TRUE)

- BANOHE e U FCE AT -

mkdir -p build
cd build

cmake ..

B A B H

cmake --build .

MR, BTG, I AR R TS R

$ ctest --dashboard Experimental



Site: larry

Build name: Linux-c++

Create new tag: 20180408-1449 - Experimental
Configure project

Each . represents 1024 bytes of output

. Size of output: oK

Build project

Each symbol represents 1024 bytes of output.
"' represents an error and '*' a warning.
. Size of output: oK

@ Compiler errors

@ Compiler warnings

Test project /home/user/cmake-recipes/chapter-15/recipe-01/cxx-e

xample/build

Start 1: test_short

1/2 Test #1: test_ short ......ccciiiiiiini... Passed 0.00 sec
Start 2: test long

2/2 Test #2: test _1ong ...viiiiiiiinnnnnnnanns Passed 0.00 sec

100% tests passed, 0 tests failed out of 2

Total Test time (real) = 0.01 sec

Performing coverage

Cannot find any coverage files. Ignoring Coverage request.
Submit files (using http)

Using HTTP submit method

Drop site:http://my.cdash.org/submit.php?project=cmake-cookbook
Uploaded: /home/user/cmake-recipes/chapter-14/recipe-01/cxx-exam
ple/build/Testing/20180408-1449/Build.xml

Uploaded: /home/user/cmake-recipes/chapter-14/recipe-01/cxx-exam
ple/build/Testing/20180408-1449/Configure.xml

Uploaded: /home/user/cmake-recipes/chapter-14/recipe-01/cxx-exam
ple/build/Testing/20180408-1449/Test.xml

Submission successful

7. e, ATRAEN S A A BIHALE R ARG, RS R Bk 2

https://my.cdash.org/index.php?project=cmake-cookbook ):


https://my.cdash.org/index.php?project=cmake-cookbook

<4 C 8 @& cdash.org

Plans & Pricing Support

Cmake-Cookbook

Calendar Pi Current

TAE R

AT LA S 1) P J s ARV, CTestizg /TR AEXMLSC A Hid sk gs . 4R
Ja, HFREEXMLICA K& F|CDash A 5 a4, AR B AT LI S AT e e Al 1. JEid i
W 2, PRSI TE I BRI B B 2 S S 2 R, e SR
W) WTHER, FAIES Vs asrE R, DLUARTEER. FkE, 5
A0 R L AT AR 0

Testing started on 2018-04-08 14:49:51

Site Name:larry
Build Name:Linux-c++
Total time:0s
OS Name:Linux
OS Platform:x86_64
OS Release:4.15.13-1-ARCH
OS Version:#1 SMP PREEMPT Sun Mar 25 11:27:57 UTC 2018
Compiler Name:/usr/bin/c++
Compiler Version:7.3.1

2 tests passed.

Name  Status Time Summary
test_long 0s

test_short] 0s

Download Table as CSV File
CTests3 Ff = Fh AR 15258 B 5

o SEEGPER
o WIAJHE
o FREEfE

WAMEH T ctest --dashboard Experimental (SEIGMEMIEIERE), Hik, MEALL
RERIELIEE T o SIS TS I 2 BeRES . TR AR AR
A WiXCDashik 5548 8 H AR A M . RRIRI B, B A 58 3 (3% 2K)



ﬁ%%ﬁ%ﬁﬁﬁ%@%%ﬁ%ﬁ%ﬁ,ﬁ%ﬂuﬁcmumﬁmxmmfﬁﬁ
B HONBCERE I H B B & e iR gt — e L RIS . filan,
ALIA) T U e 18] A] DL B D9t 5 ik "2

set(CTEST_NIGHTLY_START TIME "00:00:00 UTC")

FREEAR O TR TARTRARF AT, e R A S B BB ACAS

TIPS 4%, AR A B SLI0 T R 72— M2 — cmake --build . --

target Experimental

EEZEPS!

ARG, BATE NI H 458 2CDash . FATTRAEA & 5 1 (155 31 554
wior . T R CTestiiAs .

CDash A AT BLE LIRS 75 I8 BRI, ) A 2T fa] o R DU T
I HEATECE : AR IRAE 2 B R I > FC RIS TR), e R AR ic N R X0
FEENNAIERE A, AT AR A ARSI B Sl DU 5e il il F 491 R P R 15 V0L

A KCDashiE X HIfic & i & HEH 18, 152 WWE JjCDash i, Mk
https://public.kitware.com/Wiki/CDash:Documentation


https://public.kitware.com/Wiki/CDash:Documentation

14.2 CDash & 77 iR 78 % 2%

NOTE: It R BIACHS ] ALE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-14/recipe-02 H4& %], Hpa & —PC++Rfl. Zn
#I1{E CMake 3.5h (B E mihiiAs) B2 21, H H & EGNU/Linux. macOSH!
Windows L3t 47 i i .

AR, FRATTRE I 55 R4 45 CDash, TR 2K BR824 7 30 W 7 55 2%
o, AR AR AR A A XA

#ES TAF

PAVEY Ear— T RARAS, £ src/sum_integers.cpp FH—AN/INEIMEM, WS

n—~ R & sum_integers_unused

#include "sum_integers.hpp"
#include <vector>

int sum_integers(const {

auto sum = 0;
for (auto i : integers) {
sum += i;
return sum;
int sum_integers unused(const {
auto sum = 0;

for (auto i : integers) {

sum += i;


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-14/recipe-02

return sum;

BAME Fgeov(https://gce.gnu.org/onlinedocs/gec/Geov.html )iEid 78 5 R ke
TIXASAAS FH AR

S M
HLAAR S Jiti
HIL LA PR, BADEAE R E &R 00T, ok oh 5B _E A% B Tk
1. & CMakelists.txt Al tests/CMakelists.txt XAF5aT— P 7~EAHE .

2. ANTKYJE src/cMakeLists.txt , FFARME—EIORA I A0S i %
HI g bR S . e TR S H:

option(ENABLE_COVERAGE "Enable coverage" ON)

if (ENABLE_COVERAGE)
if (CMAKE_CXX_COMPILER_ID MATCHES GNU)
message(STATUS "Coverage analysis with gcov enabled")
target_compile_options(sum_integers
PUBLIC
-fprofile-arcs -ftest-coverage -g
)
target_link_libraries(sum_integers
PUBLIC
gcov

)

else()
message (WARNING "Coverage not supported for this compiler"

endif()
endif()

3. WJE, BE. W, kR L1kCDash:


https://gcc.gnu.org/onlinedocs/gcc/Gcov.html

$ mkdir -p build

$ cd build

$ cmake ..

$ cmake --build . --target Experimental

4. feJa—F, PATINRE 5 R 0T

Performing coverage

Processing coverage (each . represents one file):
Accumulating results (each . represents one file):

Covered LOC:
Not covered LOC:
Total LOC:
Percentage Coverage: %
Submit files (using http)
Using HTTP submit method
Drop site:http://my.cdash.org/submit.php?project=cmake-cookboo

Uploaded: /home/user/cmake-recipes/chapter-14/recipe-02/cxx-ex
ample/build/Testing/ - /Build.xml

Uploaded: /home/user/cmake-recipes/chapter-14/recipe-02/cxx-ex
ample/build/Testing/ - /Configure.xml

Uploaded: /home/user/cmake-recipes/chapter-14/recipe-02/cxx-ex
ample/build/Testing/ - /Coverage.xml

Uploaded: /home/user/cmake-recipes/chapter-14/recipe-902/cxx-ex
ample/build/Testing/ - /Coveragelog-0.xml

Uploaded: /home/user/cmake-recipes/chapter-14/recipe-02/cxx-ex
ample/build/Testing/ - /Test.xml

Submission successful

5. fJr, P LLED b A A BE I 4 R (A9 AR 45 R o AR

https://my.cdash.org/index.php?project=cmake-cookbook ):


https://my.cdash.org/index.php?project=cmake-cookbook

< > C 8 @& cdash.org

All Dashboards pport

Cmake-Cookbook

Dashboard Calendar Previous Current

Project

No file changed as of Sunday, April 08 2018 - 01:00 EDT

Experimental

Build Time

-
3 minutes ago

Linux-c++ 3 minutes ago

TAE R

Il 75 %N66.67% . 9 VA3 BITEIRAR 1 f#, FATRT LA sidi g te, 15309
AT H R F R

Coverage Legend

Total Coverage 66.67
Untested lines U
Files Covered 3of3
Files Satisfactorily Covered 3
Files Unsatisfactorily 0
Covered
th Show coverage over time
Show Filters

Directories (2) | No Executable Code (0) | Zero (0) | Low (0) | Medium (0) | Satisfactory (3) | Complete (0) | All (3)

Show 25 v entries
i Lines not T
Directory Status Percentage e Priority

Satisfactory None

src
tests Satisfactory None
First | | Previous | () Next| [Last

Showing 1 to 2 of 2 entries

WP H R, AT DU A A SO A e 2, L2 AT LLB AT
FE( U0, src/sum_integs.cpp ):



Coverage File: ./src/sum_integers.cpp

| #include "sum integers.hpp"

| #include <vector>

i
2
3
4
5

20 |

BATIAR,, SRR OB SR, ML LI NEE . XA, BATA
WTWE‘”?HEH%E‘J/ﬂiiﬁuﬁﬁﬁﬁﬁf&(ﬁﬁﬁ sum_integers_used IZI?&)’ IRV N S
—ATARAG B T AR . N, ARRDAT sum += i CAEHEUTA 710051
(Yi test_short HH[E]UIIH] T 5IK, 7E test_long HAIET R 7 10001Kk). MA7E 5
AT B AR A rT BB I ThEE, CDash NERATTEEME T — AN F L, v RAZEN]

Yo AL ) R AT A5 AR

EEZEDS!

NTHEZH TR, FRAHERF e 5 P A S0, BRI T
CDashHJB Z4%1%: https://blog.kitware.com/additional-coverage-features-in-
cdash/


https://blog.kitware.com/additional-coverage-features-in-cdash/

14.3 {ifi ] AddressSanifier[i]CDashii & A
1751 Bt

NOTE: M RG4S 7T LAZE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-14/recipe-03 H4# 2, Hpa & —AC++plF—
Fortranf§|¥-. 1%7~%17E CMake 3.5h% (B 5 bl A) & B 241, I HE&qE
GNU/Linux. macOSHIWindows_F #4715 .

AddressSanitizer(ASan)s& 7] | T-C++. CHIFortranff N 2RIl &7 LRI
FRoRRE, toan. AR EMEH . RESMEH. FERBEMEH . Xl . v
AT 1R AN P A7t (T 2 W
https://github.com/google/sanitizers/wiki/AddressSanitizer ). M3.1RAFF 5,
AddressSanitizer/2LLVM—# s MA.BRRATT4H, 1ENGCCHI—H 7. fEIX
A, BATEERRS AR Nbug, 1EH IR AT RETRIEAA R . AT
KX tebug, AT # FAddressSanitizer T E., ¥ CTest 51804 &
K, MR BR R 457 CDash.

#E% TAF

KA, BATTREAE PSS AT AT £ -

F— CMakeLists.txt
— cTestConfig.cmake
|— dashboard.cmake

— src

— buggy.cpp

|— buggy.hpp
L— CMakelists.txt

|

|

|

L— tests
F— CMakeLists.txt

— leaky.cpp
L use_after_free.cpp


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-14/recipe-03
https://github.com/google/sanitizers/wiki/AddressSanitizer

buggy.cpp L&A M bug:
#include "buggy.hpp"
#include <iostream>

int function_leaky() {
double *my_array = new double[1000];
// do some work ...
// we forget to deallocate the array
// delete[] my_array;

return 0;

int function_use_after_free() {

double *another_array = new double[1000];

// do some work ...

// deallocate it, good!

delete[] another_array;

// however, we accidentally use the array

// after it has been deallocated

std::cout << "not sure what we get: " << another_array[123] << std
::endl;

return 0;

TX L PR AEAH L ) S SO A W ( buggy . hpp )

#pragma once
int function_leaky();

int function_use_after free();

WA SCAE 1eaky.cpp HHFZIUE function_leaky HJIR[AIMHE:

#include "buggy.hpp"
int main() {

int return_code = function_leaky();



return return_code;

MHNHL,  use_after_free.cpp &fi T function_use_after free MFJiR[A{H:

#include "buggy.hpp"
int main() {
int return_code = function_use_after_ free();

return return_code;

HAR S it
JT HEFIASaN, iV B R HObE AR A, R, SRS IR
SN

1. A buglE M) TAERLE src/CMakeLists.txt F5EK:

add_library(buggy "")

target_sources(buggy
PRIVATE

buggy . cpp
PUBLIC

${CMAKE_CURRENT_LIST DIR}/buggy.hpp

target_include_directories(buggy
PUBLIC
${CMAKE_CURRENT_LIST DIR}

2. fEXMF src/CMakelists.txt H, FRAPE A IN—ANk i H 1158 H ASan:

option(ENABLE_ASAN "Enable AddressSanitizer" OFF)



if(ENABLE_ASAN)
if(CMAKE_CXX_COMPILER_ID MATCHES GNU)
message(STATUS "AddressSanitizer enabled")
target_compile_options(buggy
PUBLIC
-g -01 -fsanitize=address -fno-omit-frame-pointer
)
target_link_libraries(buggy
PUBLIC
asan
)
else()
message (WARNING "AddressSanitizer not supported for this c
ompiler™)
endif()
endif()

3. MAFE tests/CMakelists.txt & X:

foreach(_test IN ITEMS leaky use after_ free)
add_executable(${ test} ${ test}.cpp)
target_link_libraries(${_test} buggy)

add_test(
NAME
${ test}
COMMAND
$<TARGET FILE:${ test}>
)

endforeach()

4. F cMakelists.txt 5ZHTHIZRGIZEAAHAE .

# set minimum cmake version
cmake_minimum_required(VERSION 3.5 FATAL_ERROR)



# project name and language
project(recipe-93 LANGUAGES CXX)

# require C++11

set (CMAKE_CXX_STANDARD 11)

set (CMAKE_CXX_EXTENSIONS OFF)

set (CMAKE_CXX_STANDARD_REQUIRED ON)

# process src/CMakelLists.txt
add_subdirectory(src)

enable_testing()

# allow to report to a cdash dashboard
include(CTest)

# process tests/CMakelLists.txt

add_subdirectory(tests)

5. CTestConfig.cmake WHIEA:

set(CTEST_DROP_METHOD "http")

set (CTEST_DROP_SITE "my.cdash.org")

set (CTEST_DROP_LOCATION "/submit.php?project=cmake-cookbook")
set(CTEST_DROP_SITE_CDASH TRUE)

6. X, FAVEHCTestliiA mCDash#22c 45 % ik, FATKEIE—
N dashboard.cmake (453 CMakeLists.txt Al °
CTestConfig.cmake £ T [A—MHZKT):

set(CTEST_PROJECT_NAME "example™)
cmake_host_system_information(RESULT _site QUERY HOSTNAME)
set(CTEST_SITE ${ site})

set(CTEST_BUILD_NAME "${CMAKE_SYSTEM_NAME}-${CMAKE_HOST SYSTEM_P
ROCESSOR}")

set(CTEST_SOURCE_DIRECTORY "${CTEST SCRIPT DIRECTORY}")
set(CTEST_BINARY DIRECTORY "${CTEST SCRIPT DIRECTORY}/build")



include(ProcessorCount)
ProcessorCount(N)
if(NOT N EQUAL 0)
set(CTEST_BUILD_FLAGS -j${N})
set(ctest_test_args ${ctest test args} PARALLEL_LEVEL ${N})
endif()

ctest_start(Experimental)

ctest _configure(
OPTIONS
-DENABLE_ASAN :BOOL=0N

ctest build()
ctest_test()

set (CTEST_MEMORYCHECK_TYPE "AddressSanitizer")

ctest_memcheck()

ctest submit()

7. TATPRKIAT dashboard.cmake A, yEE, FAML
Ffl CTEST_CMAKE_GENERATOR 54F i 28 T i) 77 =

$ ctest -S dashboard.cmake -D

CTEST_CMAKE_GENERATOR="Unix Makefiles"

Each . represents 1024 bytes of output

. Size of output: oK

Each symbol represents 1024 bytes of output.
"' represents an error and '*' a warning.

. Size of output: 1K

8. k2 BIAECDashM G [



< > C 8 a cdash.org

Cmake-Cookbook

Previous Current Project

localhost inux-x86_ AddressSanitizer 2 minutes ago

HLAR S

XA TG, I A SCRIR BB o Al 4l 1 A AFEER R . AT AT RUIE
YLER R TELE S, SRR TR
Dynamic analysis started on 2018-04-08 15:41:20

Site Name: localhost
Build Name: Linux-x86 64
Name Status Direct leak heap-use-after-free Labels

leaky 1
use_ after free i |

A AR, AT DA N e S B e

R, WA DA A A iAddressSanitizerdit 15 . X AMEFH, FRATEEX
B ENABLE_ASAN :

$ mkdir -p build

$ cd build

$ cmake -DENABLE_ASAN=ON ..

$ cmake --build .

$ cmake --build . --target test

Start 1: leaky

1/2 Test #1: leaky ..vveiviiiineiinnenonnnannns ***Failed 0.07 sec
Start 2: use_after_free
2/2 Test #2: use_after free ......cviivvivevnn. ***Failed 0.04 sec

0% tests passed, 2 tests failed out of 2



Z

A

1T leaky Mk, EHE/=A LI 45H:

$ ./build/tests/leaky

==18536==ERROR: LeakSanitizer: detected memory leaks

Direct leak of 8000 byte(s) in 1 object(s) allocated from:

#0 Ox7ff984dal669 in operator new[](unsigned long) /build/gcc/src/gc
c/libsanitizer/asan/asan_new delete.cc:82

#1 Ox564925c¢93fd2 in function_leaky() /home/user/cmake-recipes/chapt
er-14/recipe-03/cxx-example/src/buggy.cpp:7

#2 0x564925c93fb2 in main /home/user/cmake-recipes/chapter-14/recipe
-03/cxx-example/tests/leaky.cpp:4

#3 Ox7ff98403df49 in _ libc start _main (/usr/lib/libc.so.6+0x20f49)
SUMMARY: AddressSanitizer: 8000 byte(s) leaked in 1 allocation(s).

N, AT LLE$ZIZIT use_after_free , 15 3VE4IMHIH:

$ ./build/tests/use_after_free

==18571==ERROR: AddressSanitizer: heap-use-after-free on address 0x6
250000004d8 at pc Ox557ffa8b0102 bp Ox7ffe8c560200 sp Ox7ffe8c5601f0
READ of size 8 at 0x6250000004d8 thread To

#0 Ox557ffa8b0101 in function use_after free() /home/user/cmake-reci
pes/chapter-14/recipe-03/cxx-example/src/buggy.cpp:28

#1 Ox557ffa8affb2 in main /home/user/cmake-recipes/chapter-14/recipe
-03/cxx-example/tests/use_after free.cpp:4

#2 Ox7ff1d6088f49 in _ libc start _main (/usr/lib/libc.so.6+0x20f49)
#3 Ox557ffa8afec9 in _start (/home/user/cmake-recipes/chapter-14/rec
ipe-03/cxx-example/build/tests/use_after free+0xec9)

0x6250000004d8 is located 984 bytes inside of 8000-byte region [0x62
5000000100, 0x625000002040)

freed by thread TO here:

#0 Ox7ffldeded5a9 in operator delete[](void*) /build/gcc/src/gcc/lib
sanitizer/asan/asan_new_delete.cc:128

#1 Ox557ffa8afffa in function use_after free() /home/user/cmake-reci



pes/chapter-14/recipe-03/cxx-example/src/buggy.cpp:24

#2 Ox557ffa8affb2 in main /home/user/cmake-recipes/chapter-14/recipe
-03/cxx-example/tests/use_after free.cpp:4

#3 Ox7ff1d6088f49 in _ libc start main (/usr/lib/libc.so.6+0x20f49)
previously allocated by thread TO here:

#0 Ox7ffldedec669 in operator new[](unsigned long) /build/gcc/src/gc
c/libsanitizer/asan/asan_new _delete.cc:82

#1 Ox557ffa8affea in function use_after free() /home/user/cmake-reci
pes/chapter-14/recipe-03/cxx-example/src/buggy.cpp:19

#2 Ox557ffa8affb2 in main /home/user/cmake-recipes/chapter-14/recipe
-03/cxx-example/tests/use_after free.cpp:4

#3 Ox7ff1d6088f49 in _ libc start main (/usr/lib/libc.so.6+0x20f49)
SUMMARY: AddressSanitizer: heap-use-after-free /home/user/cmake-reci
pes/chapter-14/recipe-03/cxx-example/src/buggy.cpp:28 in function_us
e_after free()

Shadow bytes around the buggy address:

Ox0c4a7fff8040: fd fd fd fd fd fd fd fd fd fd fd fd fd fd fd fd
Ox0c4a7fff8050: fd fd fd fd fd fd fd fd fd fd fd fd fd fd fd fd
Ox0c4a7fff8060: fd fd fd fd fd fd fd fd fd fd fd fd fd fd fd fd
Ox0c4a7fff8070: fd fd fd fd fd fd fd fd fd fd fd fd fd fd fd fd
Ox0c4a7fff8080: fd fd fd fd fd fd fd fd fd fd fd fd fd fd fd fd
=>0x0c4a7fff8090: fd fd fd fd fd fd fd fd fd fd fd[fd]fd fd fd fd
Ox0c4a7fff80a0: fd fd fd fd fd fd fd fd fd fd fd fd fd fd fd fd
Ox0c4a7fff80b0: fd fd fd fd fd fd fd fd fd fd fd fd fd fd fd fd
Ox0c4a7fff80c0: fd fd fd fd fd fd fd fd fd fd fd fd fd fd fd fd
Ox0c4a7fff80do: fd fd fd fd fd fd fd fd fd fd fd fd fd fd fd fd
Ox0c4a7fff80e0: fd fd fd fd fd fd fd fd fd fd fd fd fd fd fd fd
Shadow byte legend (one shadow byte represents 8 application bytes):
Addressable: 00

Partially addressable: 01 02 03 04 05 06 07

Heap left redzone: fa

Freed heap region: fd

Stack left redzone: f1

Stack mid redzone: f2

Stack right redzone: f3

Stack after return: f5

Stack use after scope: f8

Global redzone: f9



Global init order: f6
Poisoned by user: f7
Container overflow: fc
Array cookie: ac

Intra object redzone: bb
ASan internal: fe

Left alloca redzone: ca
Right alloca redzone: cb
==18571==ABORTING

R ATHE A AddressSanitizer 15 5L N HEATMHA(BRNIEOL T ENABLE_ASAN =&
KUY, AR H R

mkdir -p build_no_asan
cd build_no_asan
cmake ..

cmake --build .

Y A A A A

cmake --build . --target test

Start 1: leaky

1/2 Test #1: leaky ..vvvieiiiinniinnenennnennns Passed 0.00 sec
Start 2: use_after_free
2/2 Test #2: use_after_free ........civvivenn. Passed 0.00 sec

100% tests passed, O tests failed out of 2

SERR b, MR A SIRZENAE, 1 use_after_free AJRESSFEURE XATN. TR
IX A ] R ) — b 7 v A# Pl valgrind (http://valgrind.org ).

S5EMAN R R, BAMEA T CTestilIAKAC & . @AM, FHR kS
AR . B 7RI T/EEME, P4 A dashboard.cmake BIAS. B
Je, BT XIH 2 B B E AR A FR:

set(CTEST_PROJECT _NAME “example™)
cmake_host_system_information(RESULT _site QUERY HOSTNAME)
set(CTEST_SITE ${ site})

set(CTEST_BUILD_NAME "${CMAKE_SYSTEM_NAME }-${CMAKE_HOST_SYSTEM_PROCE
SSOR}")


http://valgrind.org

BATHIB 7,  CTEST_BUILD_NAME HIiHH45H 2 Linux-x86_64 o AN HIERE
RA T, "RESMEBIAREMILEE .,

BERoR, AR H 48 At

set(CTEST_SOURCE_DIRECTORY "${CTEST SCRIPT DIRECTORY}")
set(CTEST_BINARY_DIRECTORY "${CTEST SCRIPT DIRECTORY}/build")

AT OB A g3 5 BN Unix Makefile :

set(CTEST_CMAKE_GENERATOR "Unix Makefiles")

HE, X+ AT, BeA T3 I el iy AT SR A s

$ ctest -S dashboard.cmake -D CTEST_CMAKE_GENERATOR="Unix Makefiles"

dashboard.cmake HF—/MUHS B, S HALEE L RTHBICPUS R, F
B 5 BRI I AT I BN FHCPU EE, DA ik st [a] /M ks

include(ProcessorCount)
ProcessorCount(N)
if(NOT N EQUAL ©)
set(CTEST_BUILD FLAGS -j${N})
set(ctest test args ${ctest test args} PARALLEL_ LEVEL ${N})
endif()

BNk, WATIFEN D BRIFECE RS, K ENABLE_ASAN % E A ON :
ctest start(Experimental)
ctest configure(

OPTIONS
-DENABLE_ASAN: BOOL=0ON



dashboard.cmake A& AL BRI, K. WA ERNIE DR

ctest _build()
ctest _test()

set (CTEST_MEMORYCHECK_TYPE "AddressSanitizer")

ctest_memcheck()
ctest submit()

EZEL

MO SRR, R, BITEAERS LR
AddressSanitizer. SZPrH, FEEEIR TAECKLHERIME, PUBSREREREY B B
=4

A XAddressSanitizer TR ARBIFIE ZE R, 1HS I
https://github.com/google/sanitizers/wiki/AddressSanitizer . AddressSanitizer3f

AMUBRTF-CHIC++. X}F-Fortranznfil, 23 1] LAZ# https://github.com/dev-
cafe/cmake-cookbook/tree/v1.0/chapter-14/recipe-03/fortran-example -

NOTE: 1] LATEhttps./github.com/arsenm/sanitizers-cmake 3 F|CMakefz ¥,
F R AR IR EERE A B o P2 br 5

N SCE TR T A IS shaS ot TR SR, P ERATRA B K
4. https://blog.kitware.com/ctest-cdash-add-support-for-new-dynamic-
analysis-tools/


https://github.com/google/sanitizers/wiki/AddressSanitizer
https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-14/recipe-03/fortran-example
https://github.com/arsenm/sanitizers-cmake
https://blog.kitware.com/ctest-cdash-add-support-for-new-dynamic-analysis-tools/

14.4 1§ i ThreadSaniiser|i]CDash# 5 % 4
4 H

NOTE: M RG4S 7T LAZE hitps://github.com/dev-cafe/cmake-
cookbook/tree/v1.0/chapter-14/recipe-03 H3 3, HPEE—ANC++rfl. Zw
#iI1E CMake 3.5k (B 5 =i A) th A 2y, IF H & AEGNU/Linux. macOSH
Windows 3£ 47 i P

FERXATRGIF, AR AT — Sl P 8075, (B2 ThreadSanitizersg
TSan, 4it;CTestflICDash, i &Adsid, R ek 4 CDash.
ThreadSanitizer 1) SCF4 A LAZE R 14K

F|, https://github.com/google/sanitizers/wiki/ThreadSanitizerCppManual

#E & T1E
XA, FATEAE LT =51 4888( example. cpp ):

#include <chrono>
#include <iostream>
#include <thread>

static const int num_threads = ;
void increase(int int {
::this_thread::sleep for( ::chrono::seconds(1));
<< "thread " << 1 << " increases " << s++ << - 5
}

int main() {
::thread t[num_threads];

int s = 0;

// start threads


https://github.com/dev-cafe/cmake-cookbook/tree/v1.0/chapter-14/recipe-03
https://github.com/google/sanitizers/wiki/ThreadSanitizerCppManual

for (auto i 5 1 < num_threads; i++) {

t[i] = ::thread(increase, i, iiref(s));

; 1 < num_threads; i++) {
t[i].join();

for (auto i

<< "final s: " << s << - 5

return 0;

EAREIAAE S, JRATE 1610282, BANLIEESAH increase M

. increase HREUIRAR1S, SR/EFTENFFibIE —ANEE s o FRATHUUH IR EIACHS
¥R REAE TS, BONETA A2 BURZ OO R bk, T AS 75 ZAE AT 5 =X A 20
b #en)iEil, FRATDHEEREREBITEINERZE s , FHRINESRAAR
RAiGHbug, Tl #2245 ThreadSanitizer 35 B T IR IEdE 354+ . IR ARIEAT
ThreadSanitizer, AT GEA2F BIACHS A AL a) &

$ ./example

thread thread 0 increases 01 increases 1
thread 9 increases 2

thread 4 increases 3

thread 10 increases 4
thread 2 increases 5

thread 3 increases 6

thread 13 increases 7
thread thread 7 increases 8
thread 14 increases 9
thread 8 increases 10
thread 12 increases 11
thread 15 increases 12

thread 11 increases 13



5 increases 14
thread 6 increases 15
final s: 16

HAR S

1. M cMakeLists.txt B 2GE X — MR CFFIIRAMCRA . TUH AR 52 CFF
PIES . EARNIH, © X T C++11ARAETH:

cmake_minimum_required(VERSION FATAL_ERROR)
project(recipe- LANGUAGES CXX)
set (CMAKE_CXX_STANDARD 11)

set (CMAKE_CXX_EXTENSIONS OFF)
set (CMAKE_CXX_STANDARD_REQUIRED ON)

2. TR, BN, & SCTHAT M, IR R P Ere
find package(Threads REQUIRED)
add_executable(example example.cpp)
target_link_libraries(example

PUBLIC
Threads: :Threads

3. WG, PRALgIREITAARS, 5585 ThreadSanitizer:
option(ENABLE_TSAN "Enable ThreadSanitizer" OFF)
if(ENABLE_TSAN)

if (CMAKE_CXX_COMPILER_ID MATCHES GNU)
message(STATUS "ThreadSanitizer enabled")



target_compile_options(example
PUBLIC
-g -01 -fsanitize=thread -fno-omit-frame-pointer -fPIC
)
target _link libraries(example
PUBLIC
tsan
)
else()
message(WARNING "ThreadSanitizer not supported for this co
mpiler")
endif()
endif()

4. fef, GmiENE A A

enable_testing()

# allow to report to a cdash dashboard
include(CTest)

add_test(
NAME
example
COMMAND
$<TARGET_FILE:example>

5. CTestConfig.cmake XA 7Z24k:

set(CTEST_DROP_METHOD "http")

set (CTEST_DROP_SITE "my.cdash.org")

set (CTEST_DROP_LOCATION "/submit.php?project=cmake-cookbook")
set (CTEST_DROP_SITE_CDASH TRUE)

6. dashboard.cmake & NTSani#47 i BEAE04:



set(CTEST_PROJECT_NAME "example™)
cmake_host_system_information(RESULT _site QUERY HOSTNAME)
set(CTEST_SITE ${ site})

set(CTEST_BUILD_NAME "${CMAKE_SYSTEM_NAME}-${CMAKE_HOST SYSTEM_P
ROCESSOR}")

set(CTEST_SOURCE_DIRECTORY "${CTEST SCRIPT DIRECTORY}")
set(CTEST_BINARY_DIRECTORY "${CTEST SCRIPT_DIRECTORY}/build")

include(ProcessorCount)
ProcessorCount(N)
if(NOT N EQUAL ©)
set (CTEST_BUILD_FLAGS -j${N})
set(ctest_test_args ${ctest test args} PARALLEL_LEVEL ${N})
endif()

ctest_start(Experimental)
ctest_configure(

OPTIONS
-DENABLE_TSAN:BOOL=0ON

ctest_build()
ctest_test()

set (CTEST_MEMORYCHECK_TYPE "ThreadSanitizer")

ctest_memcheck()

ctest_submit()

7. AEIRATCLIXAME] T ] . 8id CTEST CMAKE_GENERATOR %6173k 15 B A Al %

$ ctest -S dashboard.cmake -D CTEST_CMAKE_ GENERATOR="Unix Makefi

les

Each . represents 1024 bytes of output



. Size of output: oK

Each symbol represents 1024 bytes of output.
"I''" represents an error and '*' a warning.

. Size of output: oK

8. TEMIMR L, FATRERILLUT A%

< > C 8 a cdash.org

gin All Dashboards Plans & Pricing Support

Cmake-Cookbook

Dashboard Calendar Previous Current Project

Site Build Name

Build Time

localhost a Linux-x86_64 & just now

Dynamic Analysis
Site

localhost ThreadSanitizer just now

- FATTAT LR B VER B0 A 0
Dynamic analysis started on 2018-04-08 15:44:35

Site Name: localhost
Build Name: Linux-x86_64
Name Status data race Labels

example Failed 2

TAE R 3

1Zontl CMakeLists.txt HIAZCER5:

option(ENABLE_TSAN "Enable ThreadSanitizer" OFF)

if(ENABLE_TSAN)

if (CMAKE_CXX_COMPILER_ID MATCHES GNU)
message(STATUS "ThreadSanitizer enabled")
target_compile_options(example
PUBLIC

-g -01 -fsanitize=thread -fno-omit-frame-pointer -fPIC



)
target_link_libraries(example
PUBLIC

tsan

)
else()

message (WARNING "ThreadSanitizer not supported for this compil
er"
endif()
endif()

dashboard.cmake 97555 5

ctest start(Experimental)

ctest configure(
OPTIONS
-DENABLE_TSAN:BOOL=0N

ctest build()
ctest test()

set (CTEST_MEMORYCHECK_TYPE "ThreadSanitizer")

ctest _memcheck()

ctest submit()

A —AIRB—FE, AT AT DL A H 2 ThreadSanitizer )% i :

mkdir -p build
cd build
cmake -DENABLE_TSAN=ON ..

cmake --build .

YT A A A B

cmake --build . --target test



Start 1: example

1/1 Test #1: example ...ttt nnennns ***Failed 1.07 sec
0% tests passed, 1 tests failed out of 1

$ ./build/example

thread © increases ©

WARNING: ThreadSanitizer: data race (pid=24563)
. lots of output ...
SUMMARY: ThreadSanitizer: data race /home/user/cmake-recipes/chapter

-14/recipe-04/cxx-example/example

EEZEPS!

X FH OpenMP N TSan 2 1R & LK), H2iEER, EREEN T, OpenMP
SfETSan FAEGRIG 45 5 . S F-ClangZw ey, — MERTTERA -
DLIBOMP_TSAN_SUPPORT=TRUE EELH 4 iFgmiFas Ay LH libomp . W, LIEH
177 N HTSan T Be i ZE H B iR T HHERE, DU SRk, R0 H
pybind11/JC++1i H 11 &L, AT B8 75 ZEH Hrgm i Python, I35 FHTSank3k
A = XA 53, Pythongf e v] L 8 FH TSandii| 4 HEFRAESh,  an
https://github.com/google/sanitizers/wiki/threadsanitizersuppression . #|41: 0
RN & FE R — N TSan i — sk SCAEF—ANPythonddif4- i H, 84
XA IH L] BE & A AT Beff FH TSan.

T R SRR T AR IR I sh A b R S
¥F: https://blog.kitware.com/ctest-cdash-add-support-for-new-dynamic-
analysis-tools/


https://github.com/google/sanitizers/wiki/threadsanitizersuppression
https://blog.kitware.com/ctest-cdash-add-support-for-new-dynamic-analysis-tools/

#5155 {i f{CMaket4 & A 1 H

ARG —=F, FANEESATLE P IHeE W2 A FE R ESR, g E
TN BSEBRITE Ao AT H bR — 8 — B s an i — > 20 0 3 48
CMakei#f 17 # . # ¢ T BT H 5t CMake s in 2156t B AU 1 @ i (LR 2
K H Autotools. T 14w 5 (ML & I A flMakefile, £k H Visual Studio).

NT BB —ANSEERRE], BATEAE I VimgaiE 28 (https://www.vim.org )FITEAL
i, B R E Mg, MAutotoolsit# F|CMake .

N T AL R AR EIA X R, RATA K EEAVImIL H T 2CMake, ik
REZIEY . RAEVIMIIORA, ACRFETEH 7 S E(GUI). FRA T RE
BES g PR IIVIMUERL R A, I8 FHCMake, R rh/A 4B HAh T BT HCE . 14
AR

ARFEEEAA LT N

o WAIIFAEEREIH

o LRSI ST G A

o FGrIN P 7 AR O 2R AN BE 12
o il G RS

o PRI

o PEIH %H H AR

o 1T H #46 yCMake ) & W, 1) it


https://www.vim.org

15.1 Wi HH 453 4% T H

HAVRE U, LER B A AR BIBATIM B, SRJEXR2HE, BT8P M.

2 ZERAE 1 7 1]

AT VImMIEAAS FE [1v8.1.0290 K AT Anic H4h (https://github.com/vim/vim) ,
BATH) TAEIE T Githe 22 1A A (E b4 76cb7 347, 38 7 B Vim B R AR B A H 4
SERRA RIS, o] U DL PR

$ git clone --single-branch -b v8.1.0290 https://github.com/vim/vim.
git

o, ATRIMRERTT B0 IE cmake-support 4332 4R3I, MHEZ
https://github.com/dev-cafe/vim , F{#F LA R ik T kg T ok:

$ git clone --single-branch -b cmake-support https://github.com/dev-

cafe/vim

TEAGH, RATE 8 H CMaket#4l . /configure --enable-gui=no FJHECE 7 7.

NT S JETHRfRER T AT R, #UGEFE Hn] PR 7 LA Neovim I H
(https://github.com/neovim/neovim ), X2 EGVidwigasitl— 03, LT —
~CMaket & R4 .

6% — > = CMakelLists.txt

B, PATEBACIAAE EHIIR H P a1 3 cMakeLists.txt , fEX BIRATIK
B 1 R(KCMakehii A TUH AFRNSCRFHIE S, AEAHIFZC:

cmake _minimum_required(VERSION
FATAL_ERROR)
project(vim LANGUAGES C)


https://github.com/vim/vim
https://github.com/dev-cafe/vim
https://github.com/neovim/neovim

ISR B AR EYR 2 5, 7T CAS B BRI 2R, A, FRATERIAA
ReleaseliL &, XH4+7 JFHE e gm PEAs LA 8 T

if(NOT CMAKE_BUILD TYPE)
set (CMAKE_BUILD TYPE Release CACHE STRING "Build type" FORCE)
endif()

ATt A P T RS AL ) 222 H AR

include(GNUInstallDirs)

set (CMAKE_ARCHIVE_OUTPUT DIRECTORY
${CMAKE_BINARY DIR}/${CMAKE_INSTALL_LIBDIR})

set (CMAKE_LIBRARY_OUTPUT DIRECTORY
${CMAKE_BINARY DIR}/${CMAKE_INSTALL_LIBDIR})

set (CMAKE_RUNTIME_OUTPUT DIRECTORY
${CMAKE_BINARY DIR}/${CMAKE_INSTALL_BINDIR})

TEN— AR, AT LB E AR I, (H3 H A7y 1EiE A H
i, B AR S B ) A R

mkdir -p build
cd build

cmake ..

Y A A A

cmake --build .
BN —<= U E GBS 1

Ul Lk & B0 A1 CMake it B 17

CMake ) —MFIER RIS Z S, i B 3T DURAET A 3%, AN 2 T
HHRI T H3. XEWE, FATATLCR— I H B2 EICMake, 11 A2 LA
A /ILAE U BC B AR ML . X T — R EITH fJEH, CMake X rT PAS HiAth
PRSI, I SV — DAL RIERS, ISR R EE, JF fovr



FERAIXN FIE N ESE . N T VAL Sl B AICMakelic B L7 — By |], —
PRI SRS UL CMakeLists.txt CAFH BT A CMake RS, UL CMake ¥
H 3% T A i BICMakeli LR, FAIA 5| ACMakeF H%, 1A
FF A B SO ELRAMATT T H bR AR, H 23800 e A FH 19 4% Gi Autotools 4 2 15 24 1)
B X, (B =Mook AT — B H SRR T, ARTE
PARAG AR

$ ./configure --enable-gui=no
. lot of output ...

$ make > build.log

AT 7R (X LA Worbuild log I N2, FRATTREME I8 UE w125 1 W6 LL i ST A4
DL A ] T RS 2 PR & ( -1, -Iproto -DHAVE_CONFIG H -g -02 -
U_FORTIFY_SOURCE -D_FORTIFY_SOURCE=1 ). H&Cf:rh, FRATHT LLMHGn T HEr:

o FITA N GO A 4 2 — gk | ST A

o ANARPE

o AIPAT HAr S FHIFEHATIERE: -1SM -1ICE -1Xpm -1Xt -1X11 -1Xdmcp -1SM
-1ICE -1m -1tinfo -lelf -1nsl -lacl -lattr -1gpm -1dl

WA AEE ] message X TAZHBEAT UGN, MBS, Hix. AR, K
TR D SEIL— A ] AR MR .

REUAL Gt B )l

A1 AC BN IMEAT B AR 200, 8 A BEREBLSWENTN, JPRECEMEED
PB4 DR 2 B S e AT VimoR B, R TR LT 7535230

$ ./configure --enable-gui=no
. lot of output ...

$ make > build.log



A FHR (X B Eorbuild log ) SERE N 2), FRATTRENS S Egm 3 1 WIRLL YR ST A DA
K A% T WP e bR ( -I.-Iproto -DHAVE_CONFIG H -g -02 -
U_FORTIFY_SOURCE -D_FORTIFY_SOURCE=1 ). M HECfhrh, HEWranR:

o AR RO AR EERE B —A> —HER] SO

o WA ERE

o HJHAT HAnBERESILL R -1SM -1Xpm -1Xt -1X11 -1Xdmcp -1SM -1SM -
linfo -lelf -1nsl -lacl -lattr -1lgpm -1dl

1A A% T H

2 H br Ay 2128 2 s FICMakeli iy, ] message 24T ENAR & (MEBLAE R
HHT:

message(STATUS "for debugging printing the value of ${some_variable}"
)

FEAE T ST R B, AT, HAR. PRATKREI, A PRIE D LB — A n]
TARMIFEE

S P 3% T3

HH ARG R E A H P PR (F an, @i . /configure --help ). VimIiH$g
P — N ER KRR DR ESIR, AT EARZER R RFRR R, RATRAE
CMakeiii S 1YY AN 16 151

--disable-netbeans Disable NetBeans integration support.
--disable-channel Disable process communication support.
--enable-terminal Enable terminal emulation support.

--with-features=TYPE tiny, small, normal, big or huge (default: huge
)

AT ZHEATATGUISZ FF AL - -enable-gui=no , RNE B RHIE 210,



FATKs £ CMakeLists.txt 5 n LA N & 101 (5 BRIAE):

option(ENABLE_NETBEANS "Enable netbeans™ ON)
option(ENABLE_CHANNEL "Enable channel™ ON)
option(ENABLE_TERMINAL "Enable terminal™ ON)

FATATLAFH cmake -D FEATURES=value & X [AFE FEATURES AR --with-
features frihi. WIRAHITRE, EBIMEN"huge™

if(NOT FEATURES)

set (FEATURES "huge" CACHE STRING
"FEATURES chosen by the user at CMake configure time")
endif()

HAVAE A R T —AME FEATURES

list (APPEND _available features "tiny" "small" "normal" "big" "huge"

)
if(NOT FEATURES IN LIST available features)

message(FATAL _ERROR "Unknown features: \"${FEATURES}\". Allowed
values are: ${ available features}.")
endif()
set property(CACHE FEATURES PROPERTY STRINGS ${ available features})

% J5 —1T set_property(CACHE FEATURES PROPERTY STRINGS

${ available features}) , fHifH cmake-gui ECEIIH, WHHNERIRE,
P AT e BOE B, O A€ LT 1) FEATURES (S
https://blog.kitware.com/constraining-values-with-comboboxes-in-cmake-
cmake-gui/ ).

BRI DURAE £ CMakeLists.txt H, H4A] DAZESY
) ENABLE_NETBEANS . ENABLE_CHANNEL . ENABLE_TERMINAL F1 FEATURES MIiE
M. AU —Fh RIS A o, EIFNE— N, AT iR


https://blog.kitware.com/constraining-values-with-comboboxes-in-cmake-cmake-gui/

Pi cMakelists.txt SCAFREIKEIAIE Lo BOABATIEBAT € SUET H A5, Al
CAR] DS R IE TR ORAFAE — SR, (A o 2 R 0% 21 H b ST (137
LA AE 4k, 15 2 ) = H ) CMake i i Bt .

MRTHAT R H bR P s, AT AL

EFRATAR I — LY tS . FEVimR G, JESCHALT see . N T IREF

F cMakeLists.txt [ATEEPEFITT4EREME, FRATRAIE—AN# L
 src/cMakeLists.txt , FFAGFHEFMEIE cmakeLists.txt H, MITATLLFEH
O IR H sy A A 2 A

add_subdirectory(src)

£ src/CMakeLists.txt 1, A LLE X A[$#4T H A5, ;Fﬁﬂﬂjkk build.log FREREX
F A Yihs:

add_executable(vim

arabic.c beval.c buffer.c blowfish.c crypt.c crypt_zip.c dict.c di
ff.c digraph.c edit.c eval.c evalfunc.c ex_cmds.c ex_cmds2.c ex_docm
d.c ex_eval.c ex_getln.c farsi.c fileio.c fold.c getchar.c hardcopy.
¢ hashtab.c if_cscope.c if xcmdsrv.c list.c mark.c memline.c menu.c
miscl.c misc2.c move.c mbyte.c normal.c ops.c option.c os_unix.c aut
o/pathdef.c popupmnu.c pty.c quickfix.c regexp.c screen.c search.c s
ha256.c spell.c spellfile.c syntax.c tag.c term.c terminal.c ui.c un
do.c userfunc.c window.c libvterm/src/encoding.c libvterm/src/keyboa
rd.c libvterm/src/mouse.c libvterm/src/parser.c libvterm/src/pen.c 1
ibvterm/src/screen.c libvterm/src/state.c libvterm/src/unicode.c 1lib
vterm/src/vterm.c netbeans.c channel.c charset.c json.c main.c memfi

le.c message.c version.c

)

KR ZMIEHT, RBEEASEE, KIIESIRA S AR .
VB AE OO BRI /T, BATHEIX — KRS 7 — T, BARE H br i
WRVaE, FEIHEE S TEHE. WRBAKEEN A2 His, XK {ECMakeE
7 oy AR BNESCAF OB, I8 S R R AT



$TFVimapal, HATTLLH—2 T KE src/Makefile fl src/configure.ac I
VRSSO AT 73 2. X, R HOE SR 2 L 75 1. A LSO F 2Tk
[¥J( netbeans.c i%H7E ENABLE_NETBEANS FTJFHF#J%E, 1 channel.c Mi% R
7F ENABLE_CHANNEL FJFFESA4%E). BbAbh, FRATAT LUK B A JEARHD 24

F| src/libvterm/ F, J#{#F] ENABLE_TERMINAL nJi%&HhémiEeA].

XFE, FATFCMakeZS A HAL, FIRUN N HIR E5H4

— CMakeLists.txt
L src

F— CMakelists.txt
L— libvterm

L— CMakelists.txt

T Z ¥ A add_subdirectory(src) ¥

B src/CMakeLists.txt . src/CMakeLists.txt SCHFELE = HAR(— DA #UAT
AFFAANE), A B A it e XAE & B3 B SO T S/

add_executable(vim

main.c

)

target _compile definitions(vim
PRIVATE
"HAVE_CONFIG_H"

NIE, XL TR BRSSO AR H
add_library(basic_sources "")

target_sources(basic_sources
PRIVATE

arabic.c beval.c blowfish.c buffer.c charset.c

crypt.c crypt_zip.c dict.c diff.c digraph.c



edit.c eval.c evalfunc.c ex _cmds.c ex _cmds2.c
ex_docmd.c ex_eval.c ex_getln.c farsi.c fileio.c
fold.c getchar.c hardcopy.c hashtab.c if_cscope.c
if_xcmdsrv.c json.c list.c main.c mark.c

memfile.c memline.c menu.c message.c miscl.c
misc2.c move.c mbyte.c normal.c ops.c

option.c os_unix.c auto/pathdef.c popupmnu.c pty.c
quickfix.c regexp.c screen.c search.c sha256.c
spell.c spellfile.c syntax.c tag.c term.c
terminal.c ui.c undo.c userfunc.c version.c

window.c

target_include_directories(basic_sources
PRIVATE
${CMAKE_CURRENT _LIST DIR}/proto
${CMAKE_CURRENT_LIST DIR}
${CMAKE_CURRENT BINARY DIR}

target_compile_definitions(basic_sources
PRIVATE
"HAVE_CONFIG_H"

target link libraries(vim
PUBLIC

basic_sources

IRJE, e n] RS SR H

add library(extra_sources "")

if(ENABLE_NETBEANS)
target_sources(extra_sources
PRIVATE

netbeans.c



)
endif()

if(ENABLE_CHANNEL)
target_sources(extra_sources
PRIVATE
channel.c

)
endif()

target_include_directories(extra_sources
PUBLIC
${CMAKE_CURRENT_LIST_DIR}/proto
${CMAKE_CURRENT_BINARY_DIR}

target _compile_definitions(extra_sources
PRIVATE
"HAVE_CONFIG_H"

target_link_libraries(vim
PUBLIC

extra_sources

{FH DL IACES, XFiEE src/libvterm/ F H R TIEFE:

if(ENABLE_TERMINAL)
add_subdirectory(libvterm)

target _link libraries(vim
PUBLIC

libvterm

endif()



ST ] src/libvterm/CMakelists.txt 5 UL N N

add library(libvterm "")

target_sources(libvterm
PRIVATE

src/encoding.c
src/keyboard.c
src/mouse.c
src/parser.c
src/pen.c
src/screen.c
src/state.c
src/unicode.c

src/vterm.c

target_include_directories(libvterm
PUBLIC
${CMAKE_CURRENT LIST DIR}/include

target_compile_definitions(libvterm
PRIVATE
"HAVE_CONFIG_H"
"INLINE="
"VSNPRINTF=vim_vsnprintf"
"IS COMBINING FUNCTION=utf iscomposing uint"
"WCWIDTH_FUNCTION=utf uint2cells"”

HATEL M build.log FERHL J Hii¥(EE . WML A, HArHE TR
WAL . dRIAT o E EA S IF Ear 42 B s H ok, ik H brifiCMake S5t
RREEIR AT BB E).

BATH 7~ BARIS IR %A e B (R AELE B Eh it Autotools iy i 2 G 24 &), BLAER
ik



$ mkdir -p build
$ cd build

$ cmake ..

-- The C compiler identification is GNU 8.2.0

-- Check for working C compiler: /usr/bin/cc

-- Check for working C compiler: /usr/bin/cc -- works
-- Detecting C compiler ABI info

-- Detecting C compiler ABI info - done

-- Detecting C compile features

-- Detecting C compile features - done

-- Configuring done

CMake Error at src/CMakelists.txt:12 (add_library):
Cannot find source file:

auto/pathdef.c

Tried extensions .c .C .c++ .cc .cpp .cxx .cu .m .M .mm .h .hh .h++
.hm

.hpp .hxx .in .txx

REFHFEA auto/pathdef.c (FIHEAMSCHF), FATPRAE T — 95 i %5 g iX e 3L
ko



15.2 LR RS Tl i

XFFVimasl, P75 B AL R B N A B =3
4, src/auto/pathdef.c . src/auto/config.h M1 src/auto/osdef.h

o pathdef.c: LRI i E . ARTHPAMENA
e config.h: ZWiE RGN
e osdef.h: H1 src/osdef.sh A=) SO

Lﬂ%%ﬁ%ﬁﬁ i ZCMakefiC & 311, BLENPUT MDA, PITHZ T4
S, KA config.h o FRALE, X THRERRERKTH, Fafadrs
%ﬁo

FERUR H S, SCPRAE sre SCPFR T AR MT3RA PR I R % XL
AP ERAE build HRA. IXFER I A2 AR R SCE AR T BT # (1Y
WL, R B SR, AT B OREFFA —ANE, ATRUER 2 M. E
£ build H P E ARG BRATA 06 AL RS R A AT 2

R IE ST A

PATEAE S A O A R I R B SE HHIAE src/autogenerate. cmake H1o fEE X
AT AT HARZ BT, 7E src/CMakeLlists.txt il X &k ok 44

include(autogenerate.cmake)
generate_config _h()
generate_pathdef c()
generate_osdef_h()

add_executable(vim

main.c

)



src/autogenerate.cmake FHELE [ IHAMAT I SL SO BRBOR EESE LA R AL

include(CheckTypeSize)
include(CheckFunctionExists)
include(CheckIncludeFiles)
include(CheckLibraryExists)

include(CheckCSourceCompiles)

function(generate_config_h)
# ... to be written

endfunction()

function(generate_pathdef_c)
# ... to be written

endfunction()

function(generate_osdef_h)
# ... to be written

endfunction()

HATESE T — T AE SOOI R AN HZZ B8R CMake XY . 7ERTLE
FRHEE Y, XA T L ]
o WG AERSCME, DB 2R SR BT DME A — NS R R B Ik
BEAMZ Kis TS .
o DRIE T X R B P AR BV A S8 A ). X8 1 IX e SR Y, AT H BAR
BT ARMITE DL -

RIE R G E AL 7% € X

config.h JLIFEL src/config.h.in N HFRATARN, Frh L & 14 RS D)BE L
BB R

/* Define if we have EBCDIC code */
#tundef EBCDIC



/* Define unless no X support found */
#undef HAVE X11

/* Define when terminfo support found */
#undef TERMINFO

/* Define when termcap.h contains ospeed */

#undef HAVE_OSPEED
/¥ coo %Y

I src/config.h R BISEALUN N1 BL(RE SR IARYEIA BT HIAS R 15 A [ ):

/* Define if we have EBCDIC code */
/* #tundef EBCDIC */

/* Define unless no X support found */
#define HAVE X11 1

/* Define when terminfo support found */
#define TERMINFO 1

/* Define when termcap.h contains ospeed */

/* #undef HAVE_OSPEED */
/¥ coo =Y

XA T & — MR HIF G A AR )
https://qgitlab.kitware.com/cmake/community/wikis/doc/tutorials/How-To-Write-
Platform-Checks

ff src/configure.ac "', FATHLARG & 75 ZEPATHRLL - S eE, MR & B AH
N7 R FRAL R 5E S o

HA TR
Fi #cmakedefine (https://cmake.org/cmake/help/v3.5/command/configure_file.ht
ml?highlight=cmakedefine )4 T #iR A BIA LA ] Autotoolsta g, AT


https://gitlab.kitware.com/cmake/community/wikis/doc/tutorials/How-To-Write-Platform-Checks
https://cmake.org/cmake/help/v3.5/command/configure_file.html?highlight=cmakedefine

#l] config.h.in N config.h.cmake.in , JF¥iFTH #undef SOME_DEFINITION S
A #cmakedefine SOME_DEFINITION @SOME_DEFINITION@ o

1 generate_config_h PRE, o U E:

set (TERMINFO 1)
set (UNIX 1)

set(TIME_WITH_SYS_TIME 1)
set (RETSIGTYPE void)
set (SIGRETURN return)

find_package(X11)
set(HAVE_X11 ${X11 FOUND})

R, BAIPAT AR A

check _type size("int" VIM SIZEOF_INT)
check type size("long" VIM SIZEOF_LONG)
check type size("time t" SIZEOF_TIME T)
check _type size("off t" SIZEOF_OFF_T)

RJE, BATS RBOEATIEI, ARG G R RT:

foreach(

_function IN ITEMS

fchdir fchown fchmod fsync getcwd getpseudotty

getpwent getpwnam getpwuid getrlimit gettimeofday getwd lstat

memset mkdtemp nanosleep opendir putenv gsort readlink select sete
nv

getpgid setpgid setsid sigaltstack sigstack sigset sigsetjmp sigac
tion

sigprocmask sigvec strcasecmp strerror strftime stricmp strncasecm

strnicmp strpbrk strtol towlower towupper iswupper



usleep utime utimes mblen ftruncate

)

string(TOUPPER "${ function}" _function_uppercase)
check_function_exists(${ function} HAVE_${ function uppercase})

endforeach()

Ber Ul o 2 7500 5 R 5 PR

check library exists(tinfo tgetent "" HAVE_TGETENT)

if(NOT HAVE_TGETENT)

message(FATAL _ERROR "Could not find the tgetent() function. You
need to install a terminal library; for example ncurses.")
endif()

RJa, BAMEA S, AEEN=E A H:

foreach(
_header IN ITEMS
setjmp.h dirent.h
stdint.h stdlib.h string.h
sys/select.h sys/utsname.h termcap.h fcntl.h
sgtty.h sys/ioctl.h sys/time.h sys/types.h
termio.h iconv.h inttypes.h langinfo.h math.h
unistd.h stropts.h errno.h sys/resource.h
sys/systeminfo.h locale.h sys/stream.h termios.h
libc.h sys/statfs.h poll.h sys/poll.h pwd.h
utime.h sys/param.h libintl.h libgen.h
util/debug.h util/msgl8n.h frame.h sys/acl.h

sys/access.h sys/sysinfo.h wchar.h wctype.h

)

string(TOUPPER "${ header}" _header_uppercase)

string(REPLACE "/" " " _header_normalized "${ header uppercase}")
string(REPLACE "." " " _header_normalized "${ header normalized}")
check_include files(${_header} HAVE_${ header_normalized})



endforeach()

SRIG, BATTH CMake ik 5 M 5 48 A B e 3L

string (TOUPPER "${FEATURES}" _features_upper)
set(FEAT_${ features upper} 1)

set (FEAT_NETBEANS_INTG ${ENABLE_NETBEANS})
set(FEAT_JOB_CHANNEL ${ENABLE_CHANNEL})
set(FEAT_TERMINAL ${ENABLE_TERMINAL})

e, FARE A 75 e g 13— RF g ARG A BL:

check _c_source_compiles(
#include <sys/types.h>
#include <sys/stat.h>

int
main ()
{
struct stat st;
int n;
stat(\"/\", &st);
n = (int)st.st_blksize;
5
return 0;

}

HAVE_ST BLKSIZE
)

SRE, T XA =R E src/config.h.cmake.in 24K config.h , Hpf

A~

& generate_config h BRZEL:

configure_file(



${CMAKE_CURRENT_LIST DIR}/config.h.cmake.in
${CMAKE_CURRENT_BINARY DIR}/auto/config.h
@ONLY

)

5 P 420 R 20 1 2% s 5 BT B DA
M src/pathdef.c.in HE K pathdef.c :

#include "vim.h"

char_u *default_vim_dir = (char_u *)"@ default vim dir@";
char_u *default_vimruntime_dir = (char_u *)"@ default vimruntime dir
@";

char_u *all cflags

(char_u *)"@ all cflags@";
(char_u *)"@_all _1flags@";

char_u *compiled _user = (char_u *)"@ compiled user@";

char_u *all_1flags

char_u *compiled_sys = (char_u *)"@ compiled sys@";

generate_pathdef ¢ PREU(E src/pathdef.c.in FHATHCE . N T HIHEEN, &
(MRS e e

function(generate_pathdef c)
set(_default_vim_dir ${CMAKE_INSTALL_PREFIX})

set(_default_vimruntime_dir ${ default vim dir})

set(_all cflags "${CMAKE_C_COMPILER} ${CMAKE_C_FLAGS}")
if(CMAKE_BUILD TYPE STREQUAL "Release")

set(_all_cflags "${_all cflags} ${CMAKE_C_FLAGS_RELEASE}")
else()

set(_all cflags "${ all cflags} ${CMAKE_C_FLAGS_DEBUG}")
endif()

# it would require a bit more work and execute commands at build t
ime

# to get the link line into the binary



set(_all_lflags "undefined")

if(WIN32)

set(_compiled_user $ENV{USERNAME})
else()

set(_compiled_user $ENV{USER})
endif()

cmake_host_system_information(RESULT _compiled_sys QUERY HOSTNAME)

configure file(
${CMAKE_CURRENT_LIST DIR}/pathdef.c.in
${CMAKE_CURRENT_BINARY_DIR}/auto/pathdef.c
@ONLY
)

endfunction()

Bic B i PiAT shell I A
), FAVERH LT BREAERL osdef.h :

function(generate_osdef_h)
find_program(BASH_EXECUTABLE bash)

execute_process(
COMMAND
${BASH_EXECUTABLE} osdef.sh ${CMAKE_CURRENT_ BINARY_DIR}
WORKING_DIRECTORY
${CMAKE_CURRENT_LIST_DIR}
)

endfunction()

N TAE ${CMAKE_CURRENT_BINARY_ DIR}/src/auto IMiAJ& src/auto H4E
% osdef.h , FATLZIIHEE osdef.sh LAz ${CMAKE_CURRENT_BINARY_DIR} fE
N AT



osdef.sh #, HATSKERLEBHRE T IXNSE:

if [ $# -eq 0 ]

then
# there are no arguments
# assume the target directory is current directory
target_directory=$PWD

else
# target directory is provided as argument
target_directory=%1

fi

IRIG, A% ${target_directory}/auto/osdef.h . ANt, AL
{E osdef.sh HHEE DL RAT:

$CC -I. -I$srcdir -
I${target_directory} -E osdef@.c >osdef@.cc



15.3 o 0 P 5 B4 42 AL AR % AR

BUE AR T P SO, RSN E i . 3R N i B8 8 BC B AN g 1R IR ACRY,,
A REBERE:

mkdir -p build
cd build

cmake ..

B A A A

cmake --build .

Scanning dependencies of target vim

[ 98%] Building C object src/CMakeFiles/vim.dir/main.c.o

[100%] Linking C executable ../bin/vim
../1lib64/1libbasic_sources.a(term.c.0): In function “set_shellsize.pa
rt.12":

term.c: (.text+0x2bd): undefined reference to " tputs'
../1lib64/1libbasic_sources.a(term.c.0): In function “getlinecol':
term.c: (.text+0x902): undefined reference to "tgetent'’

term.c: (.text+0x915): undefined reference to "tgetent'’

term.c: (.text+0x935): undefined reference to "“tgetnum’

term.c: (.text+0x948): undefined reference to "“tgetnum'

. many other undefined references ...

A, AT LA Autotools i 2 FHERICH 30, Rl 2 iEiAT, @i
f£ src/CMakeLists.txt FNINEL AR SR AR P/ b (AR MK 2

find package(X11 REQUIRED)
if(X11_FOUND)
target_link_libraries(vim
PUBLIC
${X11_LIBRARIES}

endif()



# a couple of more system libraries that the code requires
foreach(_library IN ITEMS Xt SM m tinfo acl gpm dl)

find library(_${ library} found ${ library} REQUIRED)
if(_${ library} found)

target link libraries(vim
PUBLIC
${_library}

)
endif()

endforeach()

AT LIS I —A> P AR A A, JF B R BRI, LA 7 R H s A —
MINRARET, BRI CMake Ui B AL &, Ryl RXT T HBORMT A 115 .

B q, GRS

$ cmake --build .

Scanning dependencies of target vim

[ 98%] Building C object src/CMakeFiles/vim.dir/main.c.o
[160%] Linking C executable ../bin/vim
[100%] Built target vim

BUE, 3T ATAAT 9 B Jm 1 b SR, BRAT8T 2 2 (A Vim st rT A A 1)



15.4 Sl % b5 &

BUAE,  EFRAT] iR B g B A b SR EAT 5 A 2

TE S PR AR PR &

Bk, FRATEEA & SUEM H 2 Udndkdstrd, Z%5Autotoolst i, (KL
AT H KIS ehrEA -g -U_FORTIFY_SOURCE -D_FORTIFY SOURCE=1 -02 , iXLb&hg
AR FEGNU Coi s vl LLIR A o

FATHIE — A LT

if(CMAKE_C_COMPILER_ID MATCHES GNU)

set(CMAKE_C_FLAGS "${CMAKE_C_FLAGS} -g -U_FORTIFY_SOURCE -D_FORT
IFY_SOURCE=1 -02")
endif()

FH, EAERESCHZ T, BATEEXBACIS AL src/CMakeLists. txt HITHER
(IA°~ pathdef.c HAfFFE] ${CMAKE_C_FLAGS} ):

include(autogenerate.cmake)
generate_config h()
generate_pathdef c()
generate_osdef h()

2R B X — A IMEE=H -02 € X NReleaselit B Frd, 355 H#Debug
HIRCE :

if(CMAKE_C_COMPILER_ID MATCHES GNU)
set(CMAKE_C_FLAGS "${CMAKE_C_FLAGS} -g -U_FORTIFY_SOURCE
-D_FORTIFY_SOURCE=1")
set(CMAKE_C_FLAGS_RELEASE "-02")
set(CMAKE_C_FLAGS_DEBUG "-00")



endif()

1518 H make VERBOSE=1 %6ilF, 2 B T HHARI &

Iy T A b o5 O 1 FH A

FERX MRS E B I SO AR R ) g iebn & . T HARTH ,
BATATReA A AR T4 R e L gmBebn &, A2 fd

H target_compile_options NEEAN B ¥R hlE X dmiEbrb . IXFEM AL Ab & 5
Rid U/ RIS 7, KRR A D Z AR



15.5 215 I

BUAE, SRR AR 51 F 2 2 1 2| CMake .

#ES TAF

AR I H S H bR, SUEFDE R B e, UGN A, 25—
A, BTSSR, IReRMER . XTVImIiH, #TLL

M src/testdir/Makefile FFlfi. & src/testdir/Makefile FIMRRHIA 1) — Lk
XM E L, FATKAE src/testdir/CMakeLists.txt FFREATAH N B2 o
FTLL, FRATLAIAE src/CMakelists.txt H15| HE:

add_subdirectory(testdir)

AP src/CMakeLists.txt ZHJ, FATENIZLETF cMakeLists.txt H1)o FHMIEA:

# enable the test target
enable_testing()

# process src/CMakelLists.txt in its own scope

add_subdirectory(src)

HEj AL, ] add_test HE7 src/testdiP/CMakeLists txt R0, W H AR

N7, {E add_test HHEEEIZAT MR AR 4. Zar 0] LR 5 Y
5. CMake 8422, ARy, Hfﬂzl—‘k_lﬁlziz: WER MR, A
[FIHEE . X TVim, FATHFEZ BRI, AT ik,

SN 22 25 K
{E src/testdir/Makefile HJHFRZRH, VimfLiz 7t 2 L.

1. VImIA P HAT RRE 7728 — A S



2. HH SRS S AT, IR e SR E], W)
3. MBI i S

BT add_test WEEHAT <, HILICIE Ll 2 A ) U5 70 H i 2]

A add_test H. — R K R 2EPython Iz i sE SRS B, JEAEH— 2%
HAATPythonfliAs . X BLIRMLA 5 —Fhik £, 285761, EHIHIICMakel
A e MR IR, HAEH add_test PATX/MEIA. ATH

TE src/testdir/test.cmake H3E XD -

function(execute_test _vim_executable _working dir _test_script)
# generates test.out
execute_process(
COMMAND ${_vim_executable} -f -u unix.vim -U NONE --noplugin --n
ot-a-term -s dotest.in ${ test script}.in
WORKING_DIRECTORY ${ working dir}

)

# compares test*.ok and test.out
execute_process(
COMMAND ${CMAKE_COMMAND} -E compare_files ${ test script}.ok tes
t.out
WORKING_DIRECTORY ${ working dir}
RESULT_VARIABLE files_differ
OUTPUT_QUIET
ERROR_QUIET

)

# removes leftovers
file(REMOVE ${ working dir}/Xdotest)

# we let the test fail if the files differ
if(files_differ)

message(SEND_ERROR "test ${ test script} failed")
endif()

endfunction()

execute_test(${VIM_EXECUTABLE} ${WORKING DIR} ${TEST_SCRIPT})



[FIRE, BATEFEREONARLE, N ESEEAASE N REEHR. B
H execute_test PR#%Y, Q~ﬂ£ XANA . (HZ, FRAT 20

% ${VIM_EXECUTABLE} . ${WORKING DIR} F1 ${TEST_SCRIPT} s&fEANIE
M. src/testdir/CMakelists.txt FiE X:

add_test(
NAME
testl
COMMAND
${CMAKE_COMMAND} -D VIM_EXECUTABLE=$<TARGET_FILE:vim>
-D WORKING DIR=${CMAKE_CURRENT_ LIST_DIR}
-D TEST_SCRIPT=testl
-P ${CMAKE_CURRENT_LIST DIR}/test.cmake
WORKING_DIRECTORY
${PROJECT_BINARY DIR}

VimIt H AR Z I, ERAEXANF 7, JATABE 7 —1M(test1).

A

XTSI, BT DA D FA L

1. BRI R, IR T RS T SR, W
W 75 R

2. IR AN, DMEAIFATIZATH, B Raik i, Ui
S U T



15.6 #1H 22 % H by

BUERTDIBCE . Jnie. BERANINGACHS, ERBATNNIAZEE Hbr. BATRAERT
IR H A5

Autotools )4 2 Fl 22 25 5 5K

$ ./configure --prefix=/some/install/path
$ make
$ make install

PLF 2 CMake 177 2

mkdir -p build

cd build

cmake -D CMAKE_INSTALL PREFIX=/some/install/path ..
cmake --build .

YT A A A B

cmake --build . --target install

LRI ZRE AR, FREAE src/CMakeLists.txt HHEINELTAHD:

install(
TARGETS
vim
RUNTIME DESTINATION
${CMAKE_INSTALL_BINDIR}

A rf, R 7 al AT SO Vim I H 75 282208 KR (7 5 BERR AN O S
), TR 5 TR, BATBAIER R PIra ZE H s, T E O
TH TS, ROZIE b PRI 45 B2 T UL AC - AR HE SR 1) 2238 F



15.7 3t — D B 1 s

RIHAZHE RICMake 2 J&, kB RIZAHIAL Hbs MAZ B AVE 25 SR I
H b ANAZ 8% 21 S i T AE S EA TR T . e /AR, ROV ENTRZ

CMakefi & M7 HEAT QI TX MR Al eI, M= T2 CMake RIS 2215
TRAL. 97 B AL G B — PP UA 2R ORI H R 73 JyCMake i H , X815
H AL R A B AT, TR KA cMakeLists. txt SO0 FSCEE /MY
R

BNRAPER, W LGRAEHANT G MERIE R G LT E A, DAY 95
CMakef U (& HEE, B R Al R AE

e, R H IR BB AR IR, TP RN I IX TR EFEN . N 7 B
MR ERATEI SO A TS o R A F2 1 2 CMake H B R HE [ B4
R REAE A AR SN B A S35



15.8 T H ## yCMake ) H W, |a] &5t

PAVEL— T, EX—-BHRIrERm AR,

(MELETgsEa

FEARZEF, Wit 7 WA B #1E BICMake i T & . FATLAVIMIE H A1,
I T BLR SCAE:

— CMakeLists.txt
L— src

— autogenerate.cmake
— CMakeLists.txt
— config.h.cmake.in
— 1libvterm
| L— CMakeLists.txt
— pathdef.c.in
L— testdir
— CMakeLists.txt
L— test.cmake

A PIEELBEE B hitps://github.com/dev-
cafe/vim/compare/b476¢b7...cmake-support

N T TR, AN T V2RI, IR SR R AP IR b

IS 1 H
& W, 1a) 2l
RS Z /T, FRATETS B — i 2| CMake s & LI 1A] &1,

o AR RIR: XAEH TS, CMakett A4, 5
CMake U A&, HEl 2 T 215 CMakeLists.txt SCAFI“[A) B 1538 1)
AhE, RIS, J8E, 2 ARG R ERAR SR


https://github.com/dev-cafe/vim/compare/b476cb7...cmake-support

o HAAGON, BN ZEE Hir A SHEGEIIRAER AR
HAE S 2 [T A =, ANUIEAEER B E ERIHTT o AR 40
A g, MR target_sources WSINVEC . JEEEESIER, fEnTH
A S AR H bR, MARZE.,

B/AMEIF B0 . CMake A2 — s BT &, HR ARIIZ A 74 50
AT A . AT ™4 & A AR R e s iy, XA ER (N E—
B)o —LEiB A IR 2 b 20, (B2 1 SEBLEEH: i) CMakeHEZE,
FRATTRE 12 3 B AN 0 L MU FE ] o N2 2 AT

A target_sources . target_compile definition . target_include_dir
ectory Al target_link libraries . #4%fd 4/ uEER],

U add_definition . include directory F1 link_libraries , MMk
E X AR ER S IARTTRE, A BARE X &

AtEbuild B 52 SME RSO smE AN ZER AL B SO IE R i H 2
Ab o TR PR AR RSB SO O RS T I FE HE TI L  PEAS B SR A . 2R
FNJEH M, JATHBET 7 A FE— BG4 2 DR ert, JFES
iRy @B IR I L

RATgef s, mARZ: ENRERBEAR, ThaguEbBERE. o
AR BEBHATEE AR, KW R 17 ERE LR, WERA L
RPN A R

Wt feshellfiy 4 : Shelln] fEAGERL A B HAB T & (WWindows). 1] LU
CMake (i & B pk £, WA 7T FlKICMake <5 3 s 8, 15 7% R& i
Pythonf#lIA .

Fortran, ¥ & /54 THFEMAIEFIFortranfi X & K5 .Foe JE4.
TR PSR L . foe a4

it A AT R AR WAE E )CH ARG SO R & . 24 51 H A AT g A
if, WIffF CMAKE_CURRENT_LIST_DIR . IXFEMIfUFab2, MU E A4
N E I, R A

ANRLZ AL B BOR ] AT R K CMake AR EH AL 2 — MR IF 3R
i, EREEHIANIZIITCMakefUiG. %, KrCMakefUhd & % 1) o £
A, JREA SRR )5 P X 2E e BN . A 2 R S A
B, XA AW BB IE AN EIER, AT CMakef Ut AR B )34 52

e
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Qt5

cond Edition
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o fifi FHQt Widgetsf1Qt Quick 261 {3 [ U|

o i FHQUEZE T K DhRE s K s 1 & B AR T

o QI8 B TTGUI, FHAE I AR FH T U b 1 22
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L] Packt

Learn QT 5
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ISBN: 978-1-78847-885-4

o ZA/MLE QUELEFIQL Creator IDE

o i Fl QMake$2 il ) & — A8 1) 2 T H ff k75 %

o HQMLSEZI—/NF"5 1 H -~ S

o 2] QtTestiEa AN,  BLA el 42 Al 5 ol ik

o fA%E BB EHE Sk, X R SR R JSONBEAT B AR #% 4
o {8 FISQLite fICRUD% F ¥z

o Hfil HEXM AL HRSS

o A2 RN FH AR AL LAY k2 oA P
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