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// chapter-01/0l1-hello/hello.cpp

3| #include <iostream>

4slint main () {

std::cout << "Hello World!" << std::endl;
return 0;

70}

BUE, ZORA W PUT IO, HR BB T — . SRR S HUE g 1 25

S gt+ hello.cpp -o a.out

ARRDIERA, DS 13 g A L P AR 1) — b i SO o AT DO I SO 4 RIS AT RE 7

S ./a.out

Hello World!
S
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K 1.1 CMake &N B

1215 hello.cpp ™?CMake 7] LAR 25 Z) XS Hab AT/ 2 . PP 75 ZE A B A2 T 170 Y CMakelLists. txt
AR RS, cmake -B buildtree fl cmake --build buildtree:

# chapter0l1/0l-hello/CMakelists.txt: Hello world in the CMake language

cmake minimum required (VERSION 3.20

project (Hello)



add_executable (Hello hello.cpp)

N1 & Dockerized Linux %8 4% [f) % H -

root@5£f81fed4c9bd: /root/examples/chapter01/01-hello# cmake

buildtree.

The C compiler identification is GNU 9.3.0

The CXX compiler identification is GNU 9.3.0

Check for working C compiler: /usr/bin/cc

Check for working C compiler: /usr/bin/cc --

Detecting C compiler ABI info

Detecting C compiler ABI info - done

Detecting C compile features

Detecting C compile features - done

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

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

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: /root/examples/
chapter01/0l-hello/buildtree
root@5f81fed4c9bd: /root/examples/chapter01/01-hello# cmake
--build buildtree/
Scanning dependencies of target Hello
[ 50%] Building CXX object CMakeFiles/Hello.dir/hello.cpp.o
[100%] Linking CXX executable Hello
[100%] Built target Hello

root@68c249f65ce2:~# ./buildtree/Hello
Hello World!
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CMake H A mEas. & RATHIBEA ZRpIFdS, TEANIH CMake 2 1 223 842 fit
EATHIERAR . B DA AT PAT SO B ARSI 2 PATH 548 & p, DU CMake BERS R E)E
1T
T G LE [ 1 AR N A8 3 ) TR AR R, U8 A Dockers

KT ffE— F T EUER CMake 13485

1.3.1 Docker

Docker (https://www.docker.com/) 2 —NMEF & LH, ##MEERRIEML, RITM
R LATEEE (RS BB URAT . XS R, A& A S Fs AT P& A e AR i A
T.H. Docker RJ 7ERE & ) B LA BT 4% .

EAMES AL E T AR 7, XS T AR ULHER, HHLRE T,

Docker “F&H — MG A LG FEnttps: //registry.hub.docker.com/, &Mt T %
B AN B -

JIERE N, KA T A Docker Hif4:

« swidzinski/cmake:toolchain: 7 T ff Ff CMake 44 % BT 0 75 (19 5 &) T 2 AI AR 01
« swidzinski/cmake:examples: .7 1 /i H ) T HEE, CLEARFHEFrE I H FRG] .

H— AN IETUE e RAR B — TR B s B8 /T n DA D s A FE I, s FH o 18] ik
1T

A] LL3% I8 Docker B 77 SCAS P BH %2 2% Docker(i5 5% docs . docker.com/get-docker). A
J&, EAPHATLUT a8 T BRI B s A s

$ docker pull swidzinski/cmake:examples

$ docker run -it swidzinski/cmake:examples

root@b55e271a85b2: rootRb55e271a85b2: #

R, BT A BB AR X RS A H 34/ root /examples/examples/chapter-<n>/<m>-<title>.


https://cmake.org/cmake/help/
https://cmake.org/download/
https://www.docker.com/
https://registry.hub.docker.com/
docs.docker.com/get-docker

1.3.2 Windows

Windows | %z 3& 1R fa] B —— 7 N3k 32 f7.80 64 L7 fIACA, W LA Windows %225 #4277 1k B4
# ZIP o, MSI 3,

X ZIP A, 2% CMake [ bin H 3N 2] PATH A A, IXFE50 0] LA7E B S fd A
CMake:

'cmake' is not recognized as an internal or external command,

operable program or batch file.

]@ Install Options = K

Install Options
Choose options for installing CMake 3.19.3

By default CMake does not add its directory to the system PATH.

(C) Do not add CMake to the system PATH

(®) Add CMake to the system PATH for all users

(C) Add CMake to the system PATH for the current user

|_]Create CMake Desktop Icon

Back Next Cancel

K 1.2 2e3&m) 5 0] DL B PATH M 5547 &

XA NIFRSAE, FTUAnl LLE CME# CMake. 5%, UAI7E 248 L3R4S CMake () 3k &
Ko Mo, HAHCHHETH, R8240 H Al @ T2 2CMake AR TTIRE 7T LLEH]
7 AR G AR ) CMake.

7f Windows b, B FFE — M T HR5E R CMake Jo 2. X EERZ Visual
Studio, #E X AT LGSR B ks | e 28 3K 45 https: //visualstudio.microsoft.com/dow
nloads/.

1.3.3 Linux

Linux 3R CMake 53R HAR G —FF, X 7578 2 m i FH A0 BRAS BIWT . BAH R IR ANRILE
RO, A RREEOI AR, W LA BRI

Linux x86_64 )& 3 I


https://visualstudio.microsoft.com/downloads/
https://visualstudio.microsoft.com/downloads/

$ wget -O - https://github.com/Kitware/CMake/releases/download/

v3.20.0/cmake-3.20.0-1inux-x86 64.sh | bash

Linux aarch64 B9 Z 2RI

$ wget -O - https://github.com/Kitware/CMake/releases/download/
v3.20.0/cmake-3.20.0-Linux-aarch64.sh | bash

Debian/Ubuntu B £ 256

$ sudo apt-get install cmake

Red Hat fYZ& 36

S yum install cmake

1.3.4 macOS

XA E AR T CMake RN IR 1 HE. 7T LLE L MacPorts %2 2%&:

$ sudo port install cmake

5, 1 Homebrew:

S brew install cmake

1.3.5 FRIRERAE

A LA B IR I Y —— B RAE R R & E—— AT OB J7 Wl S #EAES,  E AT g



$ wget https://github.com/Kitware/CMake/releases/download/
v3.20.0/cmake-3.20.0.tar.gz

S tar xzf cmake-3.20.0.tar.gz
$ ed cmake-3.20.0

$ ./bootstrap

$ make

S make install

MRS AL AT 5018, T B 200, HlET XA, A PARAIEE &R A 1 CMake. 5
Linux 7] AL, X — S0HE: RGRABRE, 152005 Hiil .
FATO L %% T CMake, FILAEK T @t {5 F & e

14. EH&GSIT
A0 H 43 B 20K R 0 TN TP 4 CMake SUEL, BEADIE TR 26 R 3 3 Rt 5

CMake 22 H.o B o vFlaR Il H S/, FFmftR el TAEIES .
CMake & — L EEE, BHAEANATHATRE T AHK:

« cmake: FCE . A BCRIAE R I H 1Y) 32 BERT AT ST
o ctest: T IE AT AR A5 A AE SR AT BR AN TR o
o cpack: FRA B8 7 AR BT BART .

+ cmake-gui: cmake [ EJE S

« ccmake: cmake £ T3] & (1) B A

1.4.1 CMake
Peft 7 — SRR (WA ENE):

o AR H M RS
- METH
« LARTH

&R B R R
XREMEIA EE—5, KT U4T CMake 4 E B AF LI



# AR B &

cmake [<options>] -S <path-to-source> -B <path-to-build>
cmake [<options>] <path-to-source>

cmake [<options>] <path-to-existing-build>

FATRAERE TR AER 7> h i e iX Bk . IAE, AT PR i e M iy & JE 0. CMake
) F AR A SCRPUR A R BAE B H S P AR BT A . 5 GNU Make 55 THAHEL, XHIGREH RS
FVEAR SR SO DR FF 70 1, I T G A b B2 (R SO S J AR/ R 48 (VCS) BBIR TR S o Xttt
B A A A AR SR 2 — MR 3C R A & I -S AR 2 I 1 B84, AR A FI-B LI 58 2R BRI
ARG H %

cmake -S ./project -B ./build

T A A A H M project B S ATEACHD TR AE build H s AR AN RS (WA A
).

AT AR A — A28, emake K A7 FRATTFT S 200 H 3o B I B R RN JEAR
IO, IXAR PRI
ANEAFH cmake <directory> iy & K158 M EEE =FIER, RN'E &7k — NREL TR
Py (FRATEBAES 3 Bmp 22 M PHIE ). EWEER B TR, & <directory> HH E&AFA(E
SCRTHIAEE, WA R a2 AT A, K2R ZE BRI NI EEaE. hTas
WA i A P SRz AT E A A, R AE X B AT Rl B pR . A R oy N2, i
F 7 shell 4aT 2B EIEFE X T .

I
162477 B R, (EA A B S SRR (-S AT ):

cmake -S ..

7E./build HFH 9w iE, FHAEH 4T B 3 AR

cmake -B build

& RS RYIE D
A AP A OB B R — B 0, B FEANNC B AL P A D 1R IR My s T R AT s, M
AR ARET I, AR AR E5H o



CMake #iSE 21 & ERZ AN RAME RS, BRAMRFEN 2% 714, 50 CMake 21E
Wb £, L TA] DL ] CMAKE_GENERATOR M EiA S8 i, B0 B dr 247 L3R e A2 il

cmake -G <generator-name> <path-to-source>

— e % A (W Visual Studio) XHFFH IR AR L HRE GmEdH) MG (4
SDK) #yi. mth4h, % B A & o BN A 1 3 5 48 2:CMAKE_GENERATOR_TOOLSET Al
CMAKE_GENERATOR PLATFORM. 1] LB 1R E:

cmake -G <generator-name>
-T <toolset-spec> -A <platform-name>

<path-to-source>

Windows i J il & iy B2 N AAT 1 5 XK 1) IDE A2 i —AMA 2 25t 1E Linux 1l macOS I, # ] Unix
Makefiles B Ninja 2E sl 28 bR I o

ERe ARG LA ST, AU a2

cmake --help

HOE R RS, M G B A e B eR:

# Windows 10 LH1R % ¥ WA KE

The following generators are available on this platform:
Visual Studio 16 2019

Visual Studio 15 2017 [arch]

Visual Studio 14 2015 [arch]

Visual Studio 12 2013
Visual Studio 11 2012
Visual Studio 10 2010 [arch]
Visual Studio 9 2008 [arch]

arch]

[
(

arch]

Borland Makefiles
NMake Makefiles
NMake Makefiles JOM




MSYS Makefiles

MinGW Makefiles

Green Hills MULTI

Unix Makefiles

Ninja

Ninja Multi-Config

Watcom Wmake

CodeBlocks - MinGW Makefiles
CodeBlocks NMake Makefiles
CodeBlocks NMake Makefiles JOM
CodeBlocks Ninja

CodeBlocks - Unix Makefiles
CodelLite - MinGW Makefiles
Codelite NMake Makefiles
CodelLite - Ninja

CodeLite - Unix Makefiles
Eclipse CDT4 - NMake Makefiles
Eclipse CDT4 - MinGW Makefiles
Eclipse CDT4 - Ninja

Eclipse CDT4 - Unix Makefiles
Kate - MinGW Makefiles

Kate NMake Makefiles

Kate Ninja

Kate - Unix Makefiles

Sublime Text 2 - MinGW Makefiles

Sublime Text NMake Makefiles

2
Sublime Text 2 Ninja
2

Sublime Text Unix Makefiles

BTN
CMake ERE B WL RS A0 M5 8, 38605 SR A7 46 M L) H 2 1 CMakeCache.txt .
AT BLARE 8 — R B B

cmake -C <initial-cache-script> <path-to-source>

A LASEHER] CMake JIARIEEAR, ZBIA () A5 set() 82 HIFIFR, DU R THIa6 0
HER AR




WA A7 AR B HIRIIAL B ST LA 55— R 7 Qe i (1 an, B sefind R E LA B A M
%). W LA LR dr AT R E EAT:

cmake -D <var>|[:<type>]=<value> <path-to-source>

<type> BBy A& Ak (HAE GUI ¥i), W LAL#E A BOOL. FILEPATH. PATH. STRING &§
INTERNAL. #4488 188, MR E N — A CEAEAE N B 1SR 0, %% &y UNINITIALIZED.

— AR ) B A AR B S M 2R T 54, Debug il Release. % CMake Tl S E 2 15
TIEAT, DIERFSE BRI . WG B AR, DURATEIE T gl .

X AL B AR A (W1 Make A1 Ninja), 77 ZERC & M B il CMAKE _BUILD TYPE ¥ 45 &
FEESRAY, FF AR R O C B A R R A A 22 M :Debug Release. MinSizeRel B, RelWithDeblInfo.

XH M7

cmake -S . -B build -D CMAKE BUILD TYPE=Release

R, ZEREA RS RENENBIEN.
A A -L 0181 22 47 A0 &

cmake -L[A][H] <path-to-source>

XFERFI RO R FRid N ADVANCED A&, ] LUl 2400 A #7088 . E4TEI A
AR B E— RN H S50

8 H-D SEIF BRI B 2 OB ERA T, BRIEREZCRMER L —.

B — AN B3 2 AR AT DL Ik DA 36 T 5 ik

cmake -U <globbing expr> <path-to-source>

X, ERARIEASCH * BT NERT? 55, BN R AN,
-U AI-D 1ET#8 T LAEE 2 2R ]

T FER ERAD £ I
CMake AJ DU VF 2 R TURIZAT, REEERIAT DAL TR R A T4 ZEREUOCTAE
s EAMHEABBER —REE, BT T

=

cmake --system-information [file]

FIER) file ZER VR M AFREAE SRR . AERIEM H SR PISAT, RN H SR AT BT 964k
AP AR B AR B S 2



BUH K48 message() #ik 5 AL TR UAETT, CMake MR 24T H A0 (BRAE I 2
STATUS) i J€IX L H G R4t . NI A e AT 9 E T EOGE I H 20

cmake --log-level=<level>

X B ) AT LA H A —/N: ERROR . WARNING. NOTICE. STATUS. VERBOSE. DEBUG &,
TRACE. 7] LI7E CMAKE MESSAGE LOG LEVEL 224775 & 7k A Hiff B ix N & .

F—MHBEET VR EEA message() TH & B3 EIRAAEE S RMWIH, wTRMEAE
FHHEAR —FEfd ] CMAKE MESSAGE CONTEXT A&, Uit N e BN SO, af PLR HERR
IR YEAFR, FEAE B IFI BRI A, T4 S 2417 CMAKE_MESSAGE_CONTEXT
A B A

[some.context.example] Debug message.

JA F IR H 25 5 R T

cmake --log-context <path-to-source>

PATRALS 2 &P E VR E
A I IR AR I T —— 5 A O A —— BB AR e TORET BN iy & (SO 44 A
HI AT 5 LS. ATRadE LT 5 208

cmake --trace

& AYIE TR

F P AT LAAR E Vi 20 30 TR IS B T00 H AR BOAe) A . E AL BRA R B AR AR At ZAF AR
AR, RESREBGRERELEANE. FRANRTUGRAH P S0 EZ R TR, it
CMakePresets.json 3, HAEE 7 —LLERINA

BH A AT B R, AT RABAT BL R A4

cmake --list-presets

il P PR 7 30 R s

cmake --preset=<preset>

XEAH 7 f RGEOMNEAI S . SRS, tr] DL e dy 4T _EAR S 2 o



Variable Precedence

Command Line

-D variable l

overrides

Preset Variables

\ 4
Cache Environment J
overrides overrides
Cache Environment

B 1.3 Tk an{a] 78 25 CMakeCache.txt fl RS AR &

BB
SRR, AT AR — AN B 18T SR TR . CMake ANMYUEIIE WA VR 2 A R
ey g A S AN ST, BT DU AT E T H S 80217

YA 2L BR @ AE 2R I B 2 J5 BL%124T GNU Make: make. iX#& Linux 1 macOS FfJERIA
AEREY, FTRAIES TAE. (HEHEREAT Rk, SE&STkR, FHEERE & LA
BRI B, AFEERON AR SN P iTIRsE.

# MEEA %

cmake --build <dir> [<options>] [-- <build-tool-options>]

REHAGEOT, HNEFRARIEA A 2l n] LIRS D A

cmake --build <dir>

CMake 5 EERITE MM AENREL, 57828 b B it FH-B 2 K0 A% 3 (1 B A A ) o



W SR LRI, CMake FoVFH € 1G] TR MRS I E S8 35 FHE NPT AL
W SR R RSB, AR & KRR 1k

cmake --build <dir> -- <build-tool-options>

FHTHZRIER

BOAHOLT , VF 2 M TR 2 A I F AR AT G BR300 H ARG R
DRL Lk T A7) S A B A MR OR AR BB 0, AT 1 8 L (e 1)

AEAE T RE SRR ML A EA A (s i 8 ] AR BEAT ), MIn R B AE i E. N
A AR iR —, R ARk

cmake --build <dir> --parallel [<number-of-jobs>]

cmake --build <dir> -j [<number-of-jobs>]

P72 CMAKE _BUILD PARALLEL LEVEL M EAFE K E . AfER —FE, AL
{55 FH I I ) KA 75 AR

B ARHYIE I

PATRAEAASIEE M ie Hbn. B, BBCREIH A D e A HARdLa. @H S
OUN, FAVEEMERTA BER, AN, AT Ae 0 5Ll B bR s sU i & — > GERR7EIE W 2
A1) B HAREOGER . AT BLZFRL:

cmake --build <dir> --target <targetl> -t <target2> ...

A LGEE R -t ZHORIRE Z A Hr.
AN ARG K H AR clean. XA HARRINERAAEE H 3PP M. T BLZFAE

cmake --build <dir> -t clean

sehh, FHAERGIFE, RIFLHl D IERE, CMake §2flt 7 — A5 17 %

cmake --build <dir> --clean-first

SZELE S B ERRYIEIN
BACEXERASA T 7. Ho @4t 7 LA T 2 R, XA 7R SR
M R R Debug A1 Release #2225 (1) g



SLERZINRE M AE G#S 45 Ninja Multi-Config. Xcode Al Visual Studio. A4 ali 2% # 2& H AL B
AERES, IR R R
163% Debug, Release, MinSizeRel 5 RelWithDeblInfo, FF#E1TH5E:

cmake --build <dir> --config <cfg>

0, CMake #41# F Debug {ENERIME -

VA IE I

BRI, NAZEE SRR AR R . 2R FENITIRN RAIE, SETERA
RIAT (5 B AR IR 225, PrLO@EHEBOARGEA]. A% EEH NEELN, " LE CMake K115
S INVESN:

cmake --build <dir> --verbose

cmake --build <dir> -v

[ RE R AT LB 5 B CMAKE VERBOSE MAKEFILE 2247735 8K 528
ZERINE

M TG, AP TLUE e 2328 . X SCEEHIBEMIIH 3R, 22355, 858
M CMake HIAIZAT —L8 [ 8 X %358 .

# REEABE %

cmake --install <dir> [<options>]

5 HABBRAER A —FE, CMake 75— 325 Bt @ 1 R 42

cmake --install <dir>

£ =tc4-1:0priAN
WARERI B B —FF, 7T LATE 8 Ay B e 25 Al R R a2 2R (A R 240715, WS M E A
o). A2 A A $E Debug. Release. MinSizeRel Al RelWithDeblnfo:

cmake --install <dir> --config <cfg>

LB HADIRIR



VENTF RN, AT R s B0l 0 H 5 70 AT DIST 222 A k. RATPIAESE 11 sarpe— B3t
iRt BE, BRI R X AT REE MR SO TR Z S8 2R
[P

RIS, ATRME AT 5 2K

cmake --install <dir> --component <comp>

I PRADIEIR
LA SEAEIR Unix P& _EREATH, ATRUN %R H R BRABUR, (S BU R, % 0

U=TWX,2=IX,0=TX:

cmake --install <dir>

-—-default-directory-permissions <permissions>

Z i BRA%Em
Al DAFETH B & de e W 2 S AR, N B e BRI R4 CHIRATA FEL H A R H 15
Vi BLRE ). PL “/homefuser” NHEIZEH “/usr/local” #1248, “/home/user/ust/local” :

cmake --install <dir> --prefix <prefix>

R, IXAE Windows EAEAIEH], BEONIZF & LRSS R LLKEh & 5 146

VA YRR
FKAohsts, xR B AT PR EE ZORH BRG] U LT AR RO ik

cmake --build <dir> --verbose

cmake --build <dir> -v

#BLE | VERBOSE M54 &, Al LU [FFEHIRCR -

BITRIAR

i/ CMake 1 H 2 UG S ELE CMake TUH o A AN T HAAESWR? 2448, 0T LAgw 5 hor
RIINAS CRAEA B (1) 5 1 iR)

CMake A] LMBIXFEIS AT JIA:



# AR B

cmake [{-D <var>=<value>}...] -P <cmake-script-file>

[-- <unparsed-options>...]

BATHAA BT E S R B . 1L, ANSRMZESF . AWML OB EL IS X
AR

+ ABILHEF-D A LA R
o AT A B IUZH . CMake H§ AL IR HIFTA B8 (19F--) B1E CMake_ARGV<n>
£33
BTHSTTA

W DHEHL T, R B LS 6 IRk M s T Ay & —— Al RE R B i A R S
MR FEARPA BTG #—FE, BT B ar S AT e R RGP, B B
NGl

CMake $#& At 17— Rz, wTUAES & DU R 5 0P AT — 223 WK i

AT T AR K i %

cmake -E <command> [<options>]

H X AR E A QA A 2 BR A, A2 HR AT 18 00 4019 BO% R, U8 ] cmake
-E FIH A AT A %o v 1 TRl TR N PR BRI EE, CMake 3.20 SZHFLL R A4

capabilities, cat, chdir, compare files, copy, copy directory, copy if different, echo, echo append,
env, environment, make directory, md5sum, shalsum, sha224sum, sha256sum, sha384sum, sha512sum,
remove, remove directory, rename, rm, server, sleep, tar, time, touch, touch nocreate, create symlink,

create_hardlink, true I false.

AR BEM A a4, BOE T EERIARMATN, WL R AR RIS R R DL-P s

KIGEEN
CMake i@ i iy SATHRALH BIE B

# B B E ik

cmake - -help[-<topic>]




1.4.2 CTest

N T PR B AR, B AR R R AR A AE T B E AR IR
ML (S HH 8 &), AR ANTPRIRAWIIT CTest L. ERWHMGSIT TAZ —, il
RN H T

CTest 724§ CMake CRAE—DNER IR EF, W BRI R EREF R — DR
CMake A LIOABATTE A HAMAE ST QLG TEHT . AT A, [ AME AR &5 5 FOIRES, Blds
17 H CMake 15 5 9 5 A .

S B2, CTest bnifEAl 1] CMake FIEE (Mt 7 S I ATINRANR . BT DL P AR 22
FNIE I H IEAEAE PSS MHAHER BN (T84T o CTest 2t 7 — A7 (R 3RS ik, 4L, &
BRI EAEM s 1T BAh, B HZE, BrlBOYIRA CMake.

NI H AT IR R & 855, HUR A S 2 A ctest:

S ctest

Test project C:/Users/rapha/Desktop/CMake/build

Guessing configuration Debug
Start 1: SystemInformationNew

1/1 Test #1: SystemInformationNew Passed 3.19 sec

100% tests passed, 0 tests failed out of 1
Total Test time (real) = 3.24 sec

1.4.3 CPack

R IEAA 72 5, AT LS AT S m R e A i AR AR, X
TR o SR, BT O BRI A I TA), R b 2 R 2 BN A A P g 1 ) gk ) S A

CMake N EIRNAEIX B, #%E CPack IFAY] H 12 NAE K- 6 G E45t. nl T
WREF. 23S . NuGet f1. macOS £, DMG . rpm 5.

CPack 1) T{E 77 5 CMake fHL: fii HH CMake i& 5 HATECE, A2 B4R T HERE (R
e NELK TS CMake HH R4 REARIRIE) . TATHAESS 11 =R VR AT A R AR401, KA
Kt — MR R TR, HT CMake W H K5 B .

1.44 CMake BRRE @A

Windows ] CMake $2fit 7 —4~ GUI hixA, I THCE ZAT#E& I mmiE P @i fE. X128
Unix ‘&, H—MEH QT FEMEIIMA . Ubuntu 7£ cmake-qt-gui B H L T &

BLFH CMake H P ST, 75221817 cmake-gui AT PAT S04



A CMake 3.192 - ] b
File  Tools Options Help

Where is the source code: C:/Users/rapha/Desktop/CMake/cmake-3.19.2 ‘ Browse Source... ‘

Preset: <custom> v‘

Where to build the binaries: | C:/Users/rapha/Desktop/CMake/build b ‘ Browse Build... ‘

Search: ‘ [] Grouped [ ] Advanced ‘ Add Entry | ‘ Remove Entry | ‘Envimnmmt_."
Name Value

Press Configure to update and display new values in red, then press Generate to generate selected build files.

L Stop | ‘ Generate ‘ ‘ ‘Open Project ‘ Current Generator: Visual Studio 16 2019 —

Looking for pthread.h

Looking for pthread.h - not found

Found Threads: TRUE

Checking whether C compiler has ssize_t in unistd.h

Checking whether C compiler has ssize t in unistd.h - no
Looking for GetProcessMemoryInfo
Looking for GetProcessMemoryInfo - found

Checking whether <ext/stdi07filebuf.h> is available
Checking whether <ext/stdio filebuf.h> is available - no
Found NGHTTP2: cmnghttp2

Looking for 13 include files windows.h, ..
Looking for 13 include files windows.h, ..
Check size of size t

<y Jibgen.h
., libgen.h - not found

Check sise of gize t — done
Check size of ssize t

Check mize of spize © — dailed
. i .

K] 1.4 CMake GUI ——1# | Visual Studio 2019 F i 28 ¥ 4 2 55 (K B0 B o B

GUI MR FyxF 3 F PR A& — AN T H, BON A AR A TR X TR A
AAT T B W R SR KRB, e AR .

L& S GUL Ao —&RE 5y, BERSIMEM M, FHIERHR R 7 #
TRGRAN DR, ET CIAUKFRAE At R R, X T HHEIKKAMF, XM
AT AR B AT L S DL R AT

1.4.5 CCMake

ccmake A PUAT SCAF S CMake T )28 Unix T4 18 0 (EAEH T Windows). & A& CMake
B —EB 5y, FrLAH b s 22 4%
Debian/Ubuntu R0 F:

S sudo apt-get install cmake-curses-gui

AR



# CCMakety A-W1E %

ccmake [<options>]

ccmake {<path-to-source> | <path-to-existing-build>}

CCMake 1 5 cmake HA #H [F 11 4

[65] root@deb94335¢57f: ~ — O

Page 1 of 1 ~

CMAKE_BUILD_TYPE
CMAKE_INSTALL_PREFIX /usr/local

CMAKE_BUILD TYPE: Choose the type of build, options are: None Debug Release RelWithDebInfo MinSizeRel ...
Press [enter] to edit option Press [d] to delete an entry CMake Version 3.16.3
Press [c] to configure

[h] for help Press [gq] to quit without generating

[t] to toggle advanced mode (Currently Off)

1.5 ccmake FFJFC B B

S5 KPS (GUD) —#f, X EG SRR, AP E .
PL_E g% CMake v SATHIZEAN . TR, R T — T CMake T H 454

1.5. B

CMake i FHSCARE B H o ABHOCFNRZ AT, SO B SR AT — A RS 1
B SO A5 CMake 6 5 <, TARERE E R NI RN BB mn it 1. Azl 230 i s
TR, *IZEAFRBEEER AR BRES . P RYE A R, A AR SRR 0
HEHT . &5, A —Sinn SOPRERE R R eh al DR A HERIE R . A WIERK e
AT BB AN N AL T R AR ) R G

1.5.1 JERDHY

KAEWH FTER) H 3t (WFCONIH R H3%), A8 T HrA 1 CH RIS A CMake T H SCA
PAR A3 A H s i) LA e s
o TFEAEILTOHS H S PRt —> CMakeLists.txt Fit & 3.
o M VCSaln git) SR EE
o % H SRR AT cmake iy 4 [11-S 545 5E
o ANELAE CMake RS A 5 g A YRR P 260 06T 2 42— 1 P W7 LK T3 A 7E AN [R] 2% A2
I



1.5.2 iR

CMake f# FHIXAS H SEORAF R RE 2R BN PTAT 2 IUH 1R B, 2249, Mg H i,
DA A i ey 3 TR B A S o L H S P e 42 R B R AR
PATR 23X H R LA K

o THERICRR AR AR, BN AT ORI, DR T R AR F AR SO A AS

o NI HRBINE VCS—HARRE T 248

* CMake HEF Y5 A M i BUAE 5 BT A SO 70 B H sferb AR BT A BORG A, T DS Gt Aok FH i P 1)
RYUREE RIS (SR N AR T5 AT H AR .

o TIH-B485E, HIRAL T RIS AR, WIAPE N cmake fn 2RI E — NS Hl, cmake -S
../project ./.

o WU H A E BB, LR R A T E R G IEWRALE, XREITA TR I
SCAEER AT LM B o

1.5.3 XH5IR

5 CMake 15 5 W SCHFR N SCEFIER, v LUBEIEEH include() #T find_package(), % [A] 4% H
add_subdirectory() KK HAL & 1E 55— 3

 CMake A2 il 0 X LA EAT — B fn 44, 1 HE T B4 N .cmake.

* & CMakeLists.txt [ SCHFAEH B2, FERCE B BAAT S — A 00, 75 ZRAE I I 1= o

X CMake & Jj ¥8 #5 &, JH B & AR XCH RN, HE T UT
Ap £:CMAKE_CURRENT LIST DIR. CMAKE CURRENT LIST FILE.
CMAKE_PARENT LIST FILE 1 CMAKE _CURRENT LIST LINE.

1.5.4 CMakelLists.txt

CMake 7l H it B & CMakeLists.txt #J3&3CfF, FFEAEVIDRARERIR M . XA A T2 SO 2 AE T
B BE GHATH, BEDAE A4
+ cmake minimum_required(VERSION <x.xx>): 1% & CMake HJHHEE A (B2 fF CMake
BT 15 B AT A IR L SR ) o
* project(<name> <OPTIONS>): iX Fl T-#r & i H (3RALH & FR¥AE % 7E PROJECT NAME ) Jf:
e LB IR (HAESS 2 Frpdk— P iR A A i) .
WG BRI R R, T REA B FLRI 2 D BN BT, DA ) S AT i B HERE . CMake il T
H S H B £ 1) CMakeLists.txt SCEFRFERCKR 7, B0H Z50 T Rt T Fros:

CMakeLists.txt
api/CMakeLists.txt

api/api.h

api/api.cpp




A DA P 17 B (1) CMakeLists. txt SO AT 146 78 —He:

cmake minimum required (VERSION 3.20)
project (app)

message ("Top level CMakeLists.txt")
add_subdirectory (api)

T H 3 7 A A AR TE SO AR I, A IR SR A R T . SO, A — A
add_subdirectory(api) 54 K& J— CMakeListsts.txt. $ATHFE T M AP 7r HIHE 4 .
1.5.5 CMakeCache.txt

AACE P BCR — UOBATI, A7 AL B MR SO AR RO FAF f# /E CMakeCache.txt 1o 12301
FE R AR AR H e

# This is the CMakeCache file.

# For build in directory:
c:/Users/rapha/Desktop/CMake/empty project/build

# It was generated by CMake: C:/Program
Files/CMake/bin/cmake.exe

# You can edit this file to change values found and used by
cmake.

# If you do want to change a value, simply edit, save, and
exit the editor.

# The syntax for the file is as follows:

# KEY:TYPE=VALUE

# KEY is the name of a variable in the cache.

# TYPE is a hint to GUIs for the type of VALUE, DO NOT EDIT
TYPE!.

# VALUE is the current value for the KEY.
HHARHHHHHHHBHARRRRER RS

# EXTERNAL cache entries

FHEFFHHHHH A

//Flags used by the CXX compiler during DEBUG builds.
CMAKE CXX FLAGS DEBUG:STRING=/MDd /Zi /Ob0 /0d /RTC1

// ... more variables here

HHEFHHHHG AR R

# INTERNAL cache entries

HHEFHHHHH ARG B AR H

//Minor version of cmake used to create the current loaded
cache

CMAKE CACHE MINOR VERSION:INTERNAL=19




// ... more variables here ...

MIERH W22 ), EXTERNAL #8453 W2 A7 T2 45 P22, 1 INTERNAL #4352 |
CMake EH ). R, MNENFHELEHT.
PLF 2 F B0 ) LA A

o ATLLEIS A cmake(il 2 [l i 24T 85 70 R I A7 18 1) BEIT comake/cmake-gui B HH 1% S0

o AT DL IS MR IZ SO R I E EEONBOARCE, IR SO B A

o AR EN UNFIRA RS . AiHE, BESFENIHMEA SER, KR 2 B E Y
TS E .

1.5.6 BECENH

CMake 4235 R G EIEIH 7] DARBUR AN L, FevFITR N B2 LATEEE I 51 & 15 2008 A 2R A
T H. 3FF CMake FJEROZIRHE—AMECE SO, LUE CMake BEAF A0 {3 HIEAT.
WATKHAESE 11 B S g 51X RIS, A — SRR 5 2 T

o P B SCARALE ST A s A R kR SO kOO AR B TRIE R AR, ENTs AT
CMake %, PMELEIH HEH .

« {#F find package() 8 & KB &,

o FHIREL CMake Ui 44 4 <PackageName>-config.cmake Fll <PackageName>Config.cmake.

o [HRER, RTPUEE R ERRRRA . CMake ¥4 2 AH < H <Config>Version.cmake 1 .

o BoE OISR CMake A5 RGN BEN SR, A LR R AR BEIX R BC & SCfF, W BL
AT .

 CMake 24t AN, HTERGEE N NN H A

1.5.7 cmake_install.cmake, CTestTestfile.cmake 51 CPackConfig.cmake

XA B AR T B ) emake RTAAT SCIFAERS B AR 2B AR, A ROZOE TS F8) 4% . CMake
I EAIEA CMake 236454, CTest fl CPack MIACHE . # IEAESCHL— DN IEARILH & (MHER),
PR EATARINE] VCS (20 T et M R

1.5.8 CMakePresets.json 1 CMakeUserPresets.json

YTREYAZAFRE . kBN AR WM BRSNS, TUH B E AT §e 2 O~ — TUAH XS
A TS —FE2 0 E 2 M I H 7 ER . AL T IR R T .
FaTPOEst GUI IEREPE, tHn] DAdH Ay 217 --listpresets, FFff FH--preset= £ DU R 4t
EPETIE .
TS AR LAAH ] (1) JSON H SXAF At 75 P AN S
+ CMakePresets.json: i H /E & #& 4L Fii%

« CMakeUserPresets.json: 4 H O 4 i il 51 H BC B P e 1) (AT BLK R 2 VCS 1) 2
W& S



PBEWH A, EIH IR RB TR, AAZERAGBERN, Bss2f M. bl 54
i B, AT AR R R Y

# chapter-01/02-presets/CMakePresets. json
{

"version": 1,
"cmakeMinimumRequired": {
"major": 3, "minor": 19, "patch": 3
by
"configurePresets": [ 1,
"vendor": {
"vendor-one.com/ExampleIDE/1.0": {

"buildQuickly": false

CMakePresets.json i & LA TR B

e Version: X2 TN, EA2E 1.

« cmakeMinimumRequired: P&, DA =N FBESIE 38 8 CMake hit 4 :major. minor
F1 patch.

« vendor: IDE AJ DU X AN 0] e - BORAFAE B B n s, HOR&— > DUBE R R SRRV 23 (1) %
NSRS . CMake 43 2008 1 XA 7B

« configurePresets: — ™A ¥y o] H T 2

7E configurePresets £ 2H A AN AN TR AR :

# chapter-01/02-presets/CMakePresets.json : my-preset

"name": "my-preset",

"displayName": "Custom Preset",
"description": "Custom build - Ninja",
"generator": "Ninja",

"binaryDir": "${sourceDir}/build/ninja",
"cacheVariables": {

"FIRST CACHE VARIABLE": {

"type": "BOOL", "value": "OFE"
by
"SECOND CACHE VARIABLE": "Ninjas rock"
by
"environment": {

"MY ENVIRONMENT VARIABLE": "Test",




"PATH": "$env{HOME}/ninja/bin:$penv{PATH}"
bo
"vendor": {

"vendor-one.com/ExampleIDE/1.0": {

"buildQuickly": true

y

GO SR POIRGE R, Horp 7 B2 AN Bk R & . 7T CLEEE AT I s f gl A, JF B R
B RAIR BB N AT IB 1

# chapter-01/02-presets/CMakePresets.json : my-preset-multi
{
"name": "my-preset-multi",
"inherits": "my-preset",
"displayName": "Custom Ninja Multi-Config",
"description": "Custom build - Ninja Multi",

"generator": "Ninja Multi-Config"

CMake XS RFRic T — SR E 7B, 0 — AR 7 Bibr i Nk l), Xy Bok
DUHE TR, B WA 7 Bk K -

TR RE SCNEAT VAR 7 B BR

* name: PRIRTU L T FRFHR, BAUEHLES KL, FEAERA SO BA E— 4 FR.

« Hidden: —/MATIEMIAG/RME, M GUI g AT HI R P BGR PlcE  IXAE I T v] LA o — A
IR, RFERMEALTR,

« displayName: —PMAER R, RN KEF AR,

« description: —/MIR I AT & TR H

« Inherits: 3X /& BE4% K I T B A4 PRI AT I8 7455 R B . FEMP RIS DL, Sk B 2 11 Pl Ry
FEIE, HHEATEAR T LAE s 4k K 7B, BE4h, CMakeUserPresets.json 7] LA H Tl %
ak7K, (HARE NI H T4 K .

« Vendor: 1X247E T HEN MR, S8 5 PR R 7 BRI 2058 (A1)

« Generator: —/MUA G [ BLAR K 745, 48 8 S T T B AR B2

« architecture Al toolset: 1X¥8,& T c B 37 X LL 1 W) 2 1 28 ) n] 3k 7 B (70 2B BRI H M) 2 &
Guh oy th e ). BT BT AR AN R R B A A RS T B A, PR R R E
IERAMERY) . BLE N set B strategy B R BEIZME, &AM L TBL W= 4%,
BLE A “HMER” B, & NAMNES IDE W 7B, CMake Bi% ZHB&E .




* binaryDir: —MAFFIIEARAN TR 8, SEOERIRIER H SR AOBEAE (% H S 4850 1K) B0 X
V), SCRFEREIT .

* cacheVariables: — /Ml IS AR LT, Hh SRR B . Al EA2 M{E A4 null, "TRUE”,
"FALSE”. 745 & 8 8 A T ik R A 7 B A 16 B 5 BLA WG A o value 7T P72 “TRUE” B
“FALSE” W7 i fH. SRSl IS R 4R I, BRAFKHE AR E 9 null, 750Kk
FERWCE . T AR RIT .

* Environment: —/MA[ERIAGAZ RIS, MBI EEY . HXNECHEEESTTHE.
FrRARR A A R G E O null, 75 WK FH I & 1R M QR A & . A HR B SR T
REGEAMEA G, A2 R AT UL LME AT A L5 o

WA ETT T 5%

* ${sourceDir}: JEAIH 1] KA

* ${sourceParentDir}: JEH 15 H % HIEEAE

+ ${sourceDirName}: ${sourceDir} fJi /5 — X4 H 1.
fltn, X+ /home/rafal/project, FHoKf & project.

« ${presetName}: T X IRT-BLIIE

* ${generator}: T H)2E s 7 BUHIE -

* ${dollar}: —EITHFT ($).

« Senv{<variable-name>}: —/NAEEAR TG, #E LT, K MTRBAR IR [F1 A8 & R 4E; 7500, HMAL
IEGIR A . P A R 4 2 X 7 R/NE ) (5 Windows FREEANE]) .

* $penv{<variable-name>}: X METULT Senv, (HAEZ R [FK H AR IME . X AT LR RAE
TR IR AR 5 A Su VAR A 51 i 1)

« $vendor {<macro-name>}: LR H L% o

1.5.9 % E Git ZBE3it

H R VF 2 RAS P ) T, AP RmAT i —Fi & Gite B98GN0 H i, Sl iife RN
T BATAE AP B SO . 8 R ) gitignore SCHEFR R INAE BRI P BRI SO, TR AR ERIH
RS RS, Git HIEIE T 5 2 3Bkt el PR 23RAEDH o # F 1. gitignore
A

# chapter-01/0l1-hello/.gitignore

# If you put build tree in the source tree add it like so:
build debug/

build release/

# Generated and user files
** /CMakeCache.txt
**/CMakeUserPresets.json

** /CTestTestfile.cmake




** /CPackConfig.cmake
**/cmake install.cmake
**/install manifest.txt

**/compile commands.json

T H A A 3 SR D S A A TR A SR A BRI R
TG H SO R FNOURELE 2B B85 . A TR, A% S A QSRS BCE A
HERTNE S, TR H S 200, KEFE LN CMake SR AR 1) B 65 ot

1.6. B FNRR

CMake B TAF FEBEEPIEMER T HAARAF L, Bl CU/CD HKAMR T &, 805 E
BINLA B TR 22 . {2 CMake 19 55 40 AN A& A4 FH 25 v DAl A S 5 3EAT QU AT & : AR A
i,

1.6.1 FIA

NTECEHHE, CMake #2457 —F-F & LK MMIEEF . XM 72 A w4, AL
S B T Ao 500 H BT i, B8 AL B A

AU EE R AT 6 TR — 807 20 aT DME A — A, A Z#E Linux A A bash
A, {E Windows 1 it AL 3 8¢ PowerShell IS . AT LAGI ASMEE T A, 41 Python. Perl B¢ Ruby
AR, (HIX PR 38 i C/C+ T H R AR . A I XA ME— R USE S TAR R 7, (H@EF IS0 T,
A AR BT B TR

FAIE L Mg, w] DUAEH-P 1% TP AT B A:-P script.cmake. {H & BT H2 4t 1 B A SCH 1) 75 R
At A WA % AT LLAEE B4, W] DU — A2 50 (3 8 WA A 1 F =k 5
cmake minimum_required() 754, M5 1f CMake MIRES S N 1% 5 B3 N30 H (1) Ja 248 4 (8
ZUE I 3 5.

# chapter-01/03-script/script.cmake

# An example of a script
cmake minimum required (VERSION 3.20.0)
message ("Hello world")

file (WRITE Hello.txt "I am writing to a file")

MIEAT A BT, CMake A2 AT AL @ & (W B B (bE an fic B 8 2R i), A & H 2%
fFo HTERA R RAGIEAEMEMPM S, @FFARXERAHMNZEER/RE S Y
T4E H3:CMAKE_BINARY DIR, CMAKE SOURCE DIR, CMAKE CURRENT BINARY DIR #I
CMAKE CURRENT SOURCE DIR.




1.6.2 SLHT EfER

CMake 11 H 7] LU HI A B REHOR G 55 EAT TR Zh e . BEEE T CMake 16 S 95 1, S5 ZEE XL
AR ANPAT B AP T RE R A 2o YO WA 24 2R A JAIAS (CPack A1 CTest tFi BEARIER 1) FIAH 24 7 50 (1) JA
A, U1 AddFileDependencies BY TestBigEndian.

CMake KATIRELE 11 90 MR SE AR PR, 8 v] DUBE SR M E R EEE 2, H
WfEhttps://github.com/ongtam/awesome-cmake LA F|HIFIFR, BHE B WS — P,

FAE SR PR, T EEH include(<MODULE>) $54.  RIHi&—/Ma S5 B :

# chapter-01/04-module/CMakelists. txt

cmake minimum required (VERSION 3.20.0)

project (ModuleExample)
include (TestBigEndian)

TEST BIG_ENDIAN (IS BIG ENDIAN)

if (IS _BIG ENDIAN)
message ("BIG ENDIAN")
else ()
message ("LITTLE ENDIAN")
endif ()

BAVH T i e By o2 T I, PRSI A OG0 HARB B ), v DAfEht
tps://cmake.org/cmake/help/latest/manual/cmake-modules.7.html$k F|—/5E %
(R4 E B3

1.6.3 EHiEHR

BRI E S, 1227 CMake A —MHLH, 7T AERJE T ASCHEF CMake AL CMake it
B (B R MR SO o IR AR E A . CMake $24it 1 150 24N,
IR EA RA T A F A R HBR—, 2 EARZERED, H—MiGfEims
H OB,

AT LLEI A find_package() 64>, FEIRMEA G M AFRM A BT, XM SRS Ii—
ANBEREGER/INIFRR,  FER A EAE SRR T AR E, AR5 SRR (BT R e
IFREE), T LUORRFE 12 M A T A4 4

%4, FindCURL A48 & — AN WmAT & P un URL FE, JF @ LA 48 §:CURL_FOUND,
CURL _INCLUDE DIRS. CURL LIBRARIES #I CURL VERSION STRING.

AL 7 TP RS AR AR



https://github.com/onqtam/awesome-cmake
https://cmake.org/cmake/help/latest/manual/cmake-modules.7.html
https://cmake.org/cmake/help/latest/manual/cmake-modules.7.html

1.7. 245

DAE T f# T CMake @&AT4, PLRERUMT TAER]; %217 CMake 1B RFIMCEAM:, DL
WFRE M RG L2 dell. B— N HEIEM &P~ —F, FEmd 2471817 CMake FTH 77
FEERGAERN WETE . 2de. BITHAR. AT CTEAMFTEH B . 1% CTest. CPack 1 GUI
NHFRT . S80G, CAIERABIALA A P R IF R N RAIEIE « de4h, 38 TR T 5UH FZ RG5>
Hat. IR, BiE . WEMBBISCH, CURAE VCS N IZ AN .. Bb, & T/ 7 HAbIE
T H SO AR

T—E, IR CMake FIFEE S . 7T LK S B O CMake X T, HoNAIES—
ANEAS . T AT TR T

1.8. ¥ RRIIE
HREZFLR, TTUSHLU TR
« B 71 CMake M TIFISCHYS: https://cmake.org/
o PECEAAS: https://cgold.readthedocs.io/en/latest/glossary/single-c
onfig.html

« CMake GUI )4 B B https://stackoverflow.com/questions/39401003/why

-there-are-two-buttons-in-guiconfigure-and-generate-when-cli-does-

all-in-one


https://cmake.org/
https://cgold.readthedocs.io/en/latest/glossary/single-config.html
https://cgold.readthedocs.io/en/latest/glossary/single-config.html
https://stackoverflow.com/questions/39401003/why-there-are-two-buttons-in-guiconfigure-and-generate-when-cli-does-all-in-one
https://stackoverflow.com/questions/39401003/why-there-are-two-buttons-in-guiconfigure-and-generate-when-cli-does-all-in-one
https://stackoverflow.com/questions/39401003/why-there-are-two-buttons-in-guiconfigure-and-generate-when-cli-does-all-in-one

22 E CMake iB3%

F CMake iE S WMEA ST, F—IXIEEE CMake CHRT, TTRESH XSG HhhiE=S
B . F2 N oRI LAE @ AR A S B MARRE  TAERIE LT, 2235 N B xRS i3t
TR . FFREBEERIC, FHERETHIR DR E R SR EM SR A B U -5
T EWH A, AHEREREN, XMAERFAR B RN “RERAE.

CMake & 5 B RAR ] #: AR 52 B TN RS SESIn—7 5, BIRBFR AT
AR, AEAE R L] [R]85 AR S BRpIT 78 8 E i R B . A, AR BB A SRR s g pfE
H CMake & 5 FT 75 1048 K 2 B8 A0

AR, MUK 3] CMake 1 5 IR — R 184, ARG Z5H T His %45
BRI SR, HEE—ADNTE AR CMake 7~ H 317223, CMake M H KEE T — Mt
VR E: — 5, iEmE TR A e BRI, PEUNAEZ T EE
by BT, RE—DNIFRNA—FBRmE LN EREE,. w52 MR, 7
BLIE I AN AT B —— NAZaee TR 5 T e, HHENZS T ¥ RMgEdy.

wJh, B4 CMake 1 —28 i AN B TR 2 o NG Al 48 255 B B s 58 4 (OX %
AFEFLR . PR ERAE S S H 45

K, AT S LU 38

o BRI

- AR

IR

o PR

« SLHTE4S

2.1. tHRHER

A] PATE GitHub L33 A T op HELALAY https://github.com/PacktPublishing/Mod
ern-CMake-for-Cpp/tree/main/examples/chapter02,

AR SRR, K2

cmake -B <build tree> -S <source tree>

cmake —--build <build tree>

8 FIE 24 (1) 845 B 4t <build tree> Al <source tree>. V3 7: MERT 2 B br/fiith B R 00#AE, JRAR
R AR PSR T AE R B8 A5 o

2.2. BEAREE

98’5 CMake ST HHAR a7 2 0B S w5 4T N LB~ ARG AT, SRS
AL B ) SO B B R . AR RN R (S5 1 ), AT VR IR ST (CMakeLists.txt) B¢
FNE NS E AL H Y CMake [f].cmake A 45 .


https://github.com/PacktPublishing/Modern-CMake-for-Cpp/tree/main/examples/chapter02
https://github.com/PacktPublishing/Modern-CMake-for-Cpp/tree/main/examples/chapter02

JEIA SZ R K 2 40 CMake 155 (HERRATA 5500 H AH G INRE), BT LA %R ] CMake B — AN 4F
Tite G SRR M HIR M2 5, AN — e SLbr i B S fF, v LUE DL R dr 21847
JEIAR:

cmake -P script.cmake

CMake ¥ 7 0 ASCI STASCAE, PASEELES ¥ & I mT A4 M o 7T BARBS 3 B \n 30\ r\n {E A
1THF- 3.0 LA/ CMake MRA SCHEH A AT 121507 Frid (BOM) Y UTF-8, 3.2 BL_E ) CMake
WA 3 UTF-16.

CMake SCAFH T A B A2 182 1 TR TR -

2.2.1 8

% C++ —Ff, AWMIER—RATERARE S (217) Bk, (HE C+ AR, FES5 R
DL E:

# single-line comments start with a hash sign "#"

# they can be placed on an empty line

message ("Hi"); # or after a command like here.
#I=I
bracket comment
#LI
nested bracket comment
#11]
#1=]

ZATERNAHRE TEMNNAF s —U A0S (). EERENES &) M5 S
[=[F 6. ZORH— &SR, EHAAMFESRNSES, FREHREE 5=

] # A2 AR SR IC AT IN BT SR rTk Y, JF BT DUS I ARSI RIS — AT 75— # K
PRIEIEF ZATIERE, 50X HE:

##[=[ this is a single-line comment now
no longer commented
#LI
still, a nested comment
#11

#]=] this is a single-line comment now

RIS, BATAE CMake SCPF R TR RENR? 1905 Z1 & SCHFA B B2 g
DR 4 2 it 2 B I P 80 S R — N T SRR TR S B AR A8 A R B Y —— X R




A TF & R4 R, 40 Robert C. Martin, Martin Fowler. 4 H i EE EN, KW &5EK
ZU AL, TR —FE

R AR AL AE N SRR E AT R, (I8 AR R U7, IR R i U Horp
Z

o A58 AT LU R i 1E ) A AR U A T 7 e S5 R 2% 1) R

o B YRR EILE ST B B T R B B, AT DA A I

o VEIE: W] LRI L AN 2 By AL BIUBE UK A

o GERVET WTLURMEE L, Rl BT AT RE AR HAth Py 25 R ARESD

o SRR AT AR HE LR ACHD 258 ) ARV 1) B

o VEFRESREC DA INIX AN D PNER SRR, I AR AR A T I U

AR BE S TS INVERE, AT DURFH S () fim 44 SE i, B A BB eAS . AT DURE Suids m B 2R
HOPEV SR

o gl SRS INIK TR R T B, (EARIERE,

o Tl EEARNH CA WS TN

o RS A AIREEAHD T, AT BEAL N ERAN IR

o H&E: 0 U N AR (VeSS A E).

o brid: AR TRRIC .

9 5 A TR O HEACAD AR5 A, VRO 1 e AR . RN IRATAEAE SeAAD F A i [A] L
RS2, PNz S AT s AR, AN AR E P g S AR . A A R KR
BRIy, DURIG— X T i RAS I S . 2R A B R, 1T AR B FRAE YouTube I
KT IXAS F R A 12 o

2.2.2 1TIES

PATIE L /& CMake FIRSCAFIIZATIRE, BARMER AR, JFHRERES, ERESH
AR — AP R R 2RI

message("hello" world)

H_J \ % J

name arguments

K 2.1 a2l

LUK KNG, {BEE CMake X A7 —DL15E, RIFESR 4 H {8 snake case(RI/NS
FLIE] 5 T RIRE) .

WATLUE CH RIS, SfE R4 — A Hix e 4,

5 C++ kL, CMake TR AR FIE . Nie iSRS — MESEAS L, K
NS Z BRI WA = R NZIE S S HL.

CMake $5-A EZ AL 45 K5 . X RE2 ROV AT IR &R Z T RS —
PR, JRTHERAE AR R RATIER . B, BAT LU SRR . PRl IXESRME— A
ARIDE S



command (argumentl "argument2" argument3) # comment

[[ multiline comment 1]]

A FOVPRHR TS 5308 Ja T

[[ bracket

1] command ()

MIBRPTA R TRMTAT G, 33— MEAFIE. CMake VLR, (HIX 2 — 14
HIGY BB EWE? B0, WA AT IRRE?

CMake AX S E4R AL T i S M Z 1 Dhe. A 7SS w5, BAEN A FERGIN 2848
KigL, AR A=K

o AL WARLSITH, SUUEESAEE. Ui ErPRE, JEmHATE SRR,

o BGIHAEA: XEAR ST H Pl A, #T RS IR Hix.

o CTest 54 iIX S48 4A7E CTest JIA AT, & PRI

PAVEAEAR T A GATE S (BOVEANTEDH P tRA ). ITH A CTest 18R A4 T KA
B, MAAEEE B GE 3 ) MRS (B8 8 &) MR,

SKr b, BEANEEMM T 215 5 AR TCEOR AR . 22 SR FiES), DL R 2R
LBH. REE WA IXLESH.

2.2.3 EESEH

W24 B ER 2 RN SECRSHCENNAT N, IEIEK 2.1 &N, SHAERS
SRET -HERENFEE. ARRSALIH, AR, XE2EAREHE?

FEJR)Z , CMake PR 0fE—Ha KA 2 P47 i o X2 N AR a2 S HE SR 0 el
NFRF . HRTE NS TR IEARRAH, Sl ARIRERSHAN .. XS BT
377 ——CMake #5115 ES T4 R RN SH, RJE RSB G . SRIEEWE 747 46 H,
BE M A MEB BT E IE . XA UL U8 R AR S ] (B RO AR B () AR
Ik

MR R SCHIANTR], AT DAY 75 28 XA H . [RIE,  CMake $2 4t 7 = RSB RS 4

« TS EH
- 51528
- 55 2H

FEASHER SR RA R FIRESA, AR

iS5

TS SHAZHATRIE, FHATRZTTRHEEANRAN SR TS 4. P LR R
REFANIATFFIZ M2 1 o

REEZHN ) SIER S M FE—LL =014, A=) 491, Hd e mas smbnic o s 5 4
BLALEC (B 55 5 AT BL, (HAZVLED) . SRR E— X A2 AR IR ESE 5 2 5.




N7 message() T8 XA SEIIRB], KA (18 1 S HET e B B L

# chapter02/0l-arguments/bracket.cmake

message ([ [multiline
bracket
argument

11)

message ([==]
because we used two equal-signs "=="
following is still a single argument:

{ "petsArray" = [["mouse","cat"], ["dog"]] }

LErfsl T, TUEBAREANTE S8 BN 7SS, KRR CBEE 4T
., R BN N AT

S cmake —-P chapter02/0l-arguments/bracket.cmake

multiline
bracket

argument

because we used two equal-signs "=="
following is still a single argument:

{ "petsArray" = [["mouse","cat"],["dog"]] }

5 MR AR I B S RS DA R Boh R EoR) ISCRRMRA L, A2 iR vbrid
SHINEEH

REFE SRR IR—0H TS RR N CAR . REHFLT, FE - EHEIEN
R4, sl 525,

5I55%

W H T ISR T H IR CH FR B — RS 2 N AR H S, AT, B
VR SUTH . 5 CH ERF R —F, R R ANG S (), FREER SRR as
=TT, W AR AT S (\).

SR AL SOF A \\FORFHRAHT, \t 22— MR, \n Z2#ATFF, F\r 22— EE
o

KRS C+ FRF B RARBIZ AL . 1515 S8 DL 247, Kam AR5 . 7T RLEEE]
MREIARE CiBS N E sprintf %L, B0 C++20 f std::format PR, ZoAR & 5| A6 A 3
ZHh, WL E L AR TR, HURIXFE S {name} .




TAAE “ZR” — P EZHINER RS 5.

# chapter02/0l-arguments/quoted.cmake

message ("1. escape sequence: \" \n in a gquoted argument")
message ("2. multi...
line")

message ("3. and a variable reference: ${CMAKE VERSION}")

REA 21 /iy T BV A (Kt o 2 /A7 T

$ cmake -P chapter02/0l-arguments/quoted.cmake

1. escape sequence:
in a quoted argument
2. multi...

line

3. and a variable reference: 3.16.3

B — AN XA 55 — AN ST R — D FHATRE . FrA X Lo H0K T E0 7 i
W BT AN E ) CMAKE VERSION A8, A LLE RIE R )G — 1T IEMIEN T4 &,

352

BJa MR S HAE R A EA R W TATDG I T 755 8 L ALK FE BB FE Y
T RIESE, Bl RS WG SR, CMake & 71X — 161, SIA T AING] 5 HSE
2. MIBR T BRAHAEACRY B 5 e 2, BBk > 5 —#F . HARXFEG?

AIna1 5 KL AR OPFIAMAE S, HENOER S (), R CMake H—Ff, 3
AR . CMake R EE ERNSEIRD NE NS AT DAE T BORALS HHEATH S (\)-
Xt A& CMake B BLAIL K5 2o

R KIS HOE R B2, I AR A — AN]SR R B dn e Rl 70 iX e 2 4

argum\ ent\;1 arg;ume nts
N J

v Y
a single argument three arguments

B 2.2 B SUFRPRAE G SR PR R N A S8

At e C—MERMEN—ANSHEE, BRIEAZANSHULE” REE? —4% CMake 50
ZREMENSH, BT, H2800 &, e HIECLE R IR

RINBI S BHORE SR L3I () F65 () FURBHL (), S SN TRRER 1, I
BRI A S VE SRS (0). M—AMEHE B IRt ARIRTE I 4 BRI M K




KFE A LR 517

# chapter02/0l-arguments/unquoted.cmake

message (a\ single\ argument)

message (two arguments)

(
(
message (three; separated;arguments)
message (S {CMAKE_VERSION}) # a variable reference
(

message (() () ()) # matching parentheses

FHE R R A —iERES:

S cmake -P chapter02/0l-arguments/unquoted.cmake

a single argument
twoarguments
threeseparatedarguments
3.16.3

()00

B /215 message() IXFERIAI AR 2, AR UFRSECZ AN S] S 17) b

o RESCRANSHP SRR, IERRITEN A .
« message() ARSI, JT LA ZEOR =S O S E o R — i

O T fif 7 (T AL B CMake ZE0 )RR EANRFIR 2 Ak, T BAS2 3R — N 328 7 ——

AL,

2.3. Q%

CMake AR ER —PMEIRM B, AF=REE—FlHLE. ZALEMAEEE—ImH
EATBEAEA R H 1 AR, 0k — AN SR A AT 52 0 55— AN B A R 8 RO . Sl 3 1 0T
X I I e F ) AN B 25 O bug TSRS AR . B WU A2 30X 15, B ORTEZR S 31 2 0l
BT XL

S5 I\ CMake 1% AR B 8 T

« BEAX KNG, TSR T

o REHAENFIEN TR R AAAE, A ] RO AR SRR A (R ERYIR!)

o HARRAZREHRIERES 2 set() Ml unset(), (HibLA HARIR L AT LARENTAC R, 40 string() A1 List().

B EAR, AHEH set(), RUEAFAAE:

# chapter02/02-variables/set.cmake

set (MyStringl "Textl")




set ([ [My String2]] "Text2")
set ("My String 3" "Text3")
message (${MyStringl})
message ($S{My\ String2})
message (${My\ String\ 3})

o P 2 B BB A VR 4 L B2 . EL DR BN, DAUM I JR RV SR L
(Ve B, GRS R U R B . IR () MR I -

S P AT S 74 TF S I I 7R (E F R4 K/NS).CMAKE . _CMAKE_8 F RI%
(), TR CMake 164 115 &4F5 .

set() TR ALALZBAVAFNFE —NSH, B message() I BAEAE ${} ELFP LR
Fo 1 set() SRHEERAE $ () AT AR, SREMA? BRIERXA @, 72T
g5 AR &

FHOH A ERRE, "TLMEH: unset(MyStringl).

23.1 3|HZT=

CArERLSSHE 23] 751, XRZATISAEHES S SHOH T IHER . Al O R E T
1M, FREAEH ${} Wik message($ {MyStringl}).

SRAEIT CMake K i [ 1 ISR, 4 S {MyString1} B fE, #5584 $0 3148 & N & ok 7
TR (CMake A A R) . XM FEMONE BRI BT a1

TXRE AR A H PN T A0 ) 05 kAT 1

o #E P LT 5] Fl——$ {MyOuter$ {MyInner} }——CMake ¥ 15 5% 223 >R {6 Mylnner, A&7

K4 N MyOuter$ {Mylnner} 48,
* % Mylnner ZEMIETT, CMake HEERITIIMRE, HIIARRHEI ML,

% B AL LR AR B 1
* MyInner [F){E /2 Hello
« MyOuter F{E 2 ${My

718 FHl message(”${MyOuter}Inner} World”), %t ¥ & Hello World, XJ&F N ${My & |
${MyOuter}, H5TNZMH Inner} G560, 2145 — ML ETIH—S{Mylnner} .

CMake UATIXNY B, HARXFEAS K REEASELDB G @S K2 i AR
set($ {MylInner} "Hi”) i, SEBRr AT Mylnner 48 &, 1 72 5 24 Hello 48 & . CMake ¥ ${MyInner}
J& 4 Hello, % TR HRAENE — NS EAEHRLE set(), PLR—AHME Hi. RZBHME, XHARZ
TATREER

LU R FNE RN, ARG B AR A AR DA Rl s dlid i 07 =

o ${} AT 5 WA E el AL .

« SENV{} T 5L &E.




« SCACHE{} H T 5l HEA L 5.

Best, M 8¢ DU DERIES —DEBRGE, REET A M. o — AR
AefE, DME T ENRA4.

A LUE IS iy AT TE-- il 2 G S EUE 48 A . (B A7ETE CMAKE ARGV<n> g H, %
i [ B EU US4 E CMAKE ARGC A&,

232 METE

KRR A ) — P AR & . CMake A A EE A T 5 ) CMake #EFE )R B RIA, FHEEA1#E
A R . B xR &, A SENV {<name>} .

CMake & L ¥R B A & (set() FIELH B B AR & (unset()), 1HHEMH &7EIE47 1 CMake #EFE
XPAI R AT, T A 200 SEFR ) RGBT AT B HhAh,  TX L85 SO TR B i 5 2k AT
ANET I

BB E A E— AR, [TH set(ENV {<variable>} <value>) {54

set (ENV{CXX} "clang++")

FOEBRI A&, i unset(ENV {<variable>}):

unset (ENV{VERBOSE })

AR, AV AELE SN CMake T AMAFJTH . CXX ZAEMEH P ——REHMi*
C+ OIS, AT ATTHAT SO FATRD R HADI T A &, FOVEATS ARG, ERIIIER
A LR SO R 2

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

FEH ENV R BRGNS H, R LR E RS E AN, I Hook A SR
R

#i5-

# chapter02/03-environment/CMakeLists.txt

cmake minimum required (VERSION 3.20.0)
project (Environment)
message ("generated with " S$SENV{myenv})

add custom_ target (EchoEnv ALL COMMAND echo "myenv in build

is" SENV{myenv})

HTH 7S 91 P AN 0 3R K AETC B A FT BN myenv M558 &, JFiEid add custom_target() ¥l
— AR B, A B e i R R — 0 23 e A [R] R AR . BT AR bash A K444, 1E
e B B B —AMA, AER i B 5 —MA:

# chapter02/03-environment/build.sh


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

#!/bin/bash

export myenv=first

echo myenv is now S$Smyenv
cmake -B build .

cd build

export myenv=second

echo myenv is now S$myenv

cmake --build .

47 EEACHS, WTRAE R SR B AR T, WENES R AL R E RS

$ ./build.sh | grep -v "\-\-"
myenv is now first

generated with first

myenv is now second

Scanning dependencies of target EchoEnv

myenv in build is first

Built target EchoEnv

233 EHFTE

EATRAEAETER EM 1) CMakeCache.txt X R AR, GE7EDH RCEM BERE R, &
FiMNRG (B gnikas. Bigeds. THRMHEALREES) AUEE GUI WA P IRENEE. B RER
AFANTTH (RN CMakeCache.txt X)) ——H RAFAAETIHE F.

ZA7FA B ] LB $CACHE {<name>} 183535 .

TWE MR E, [ se):

set (<variable> <value> CACHE <type> <docstring> [FORCE])

FHEA AR SZH (GHTHEZER set() F82AMHLEL), &5 AT 23— K8 7:CACHE M
FORCE.,

¥ CACHE 85N set() %A DL IUAE L B B B i N 28, SRR AR <type> I
<docstring> {H . X F AH /o] ARG B IX LA 8, GUI 75 ZEA0E W Bon el 1. 85352 DL 2.

« BOOL: — /M /RIFF/RAH . GUI ¥ iEos—NEIEHE,
« FILEPATH: f4#% b AR B4% . GULEBFT I — AN U KB HE
« STRING: — T i . GUI Mt T —MNEIHAWSCARFE, w LUl s g g,

set_property (CACHE <variable> STRINGS <values>)

« INTERNAL: {7 %% i . GUIBEEN#%& H . WEES H LU FE BT A AL E. i
FH A 2 15508 i FORCE R4+ .



<doctring> {E H & —MR%E, K H GUI BonfEFB 50, PMER AR TZRENTE 27
{zE.. B2 INTERNAL KA FHY
BB A7 R BB 5 PR AR A [F) B R ——AAE 24 T $h4T CMake )78 2515

set (FOO "BAR" CACHE STRING "interesting value™)

HRBAAET AT, LIRS LKA R, EZEESA PAAESEE T
) FORCE 248k, U2 fEHs [ 5 -

set (FOO "BAR" CACHE STRING "interesting value" FORCE)

WEEALEA AR NE L, BAMAEAIE -SSR EAR M. FRATKET 354k
B A
i BRI RS, G AR R ] DA i AT S AT A 2L

234 WIEMRFERTE/ERE

A EAE AT E 2 CMake 15 5 BAMES PR AERTER 70 o X AT 82 RN FRATR I8 T 3 = 2
B E PRI CMake A XLENLH], FrLEH B CH77 A B A 1) 8 .
U, AR EAE A E N E AN T EA R R E, DUELERH A E X
FIBRHU, ZeR B I E AR R RN . XL R AR AR E A, B AR 4
W54 RARRARTE M 7 EATHE, RBWNIZAA XN 2RERRE/ ST . XM E
(EAE ) 70 S AHE AN R B TAE——2— B 55— RS, 20 B [ R A .
CMake A P

o BRI HFHT H function() 5E S E 5E SCEREL
o HEAEAIL: M add_subdirectory() 82T k& H 3% H 1) CMakeLists.txt SCEFRT
WEARTETHANAH LIRIE4S . 1, TFEMIEREIE SISl Mol inEE
i, CMake R MK H YHIHE AR A L2 MBI AE R . )58 WX L A (BT
WRENERBIRIAT, Fra MR MR, 566 0 S I S .
FBU T 5
AAE K VAR 25 % B N ONE.
THRREMERE, JH5 VAR Hith 236 6.
VAR ZE 1 E N TWO, JfH VAR #it #$H & .
RE/E AR, VAR Ff 286 & .

] & K%t N iZ & :ONE, TWO, ONE. iX/& R AEREFEREGE R G, EHIH VAR 28 %

Ll .

Fro

CMake FE ISR a0 ] AR, 5 AR R AR H A AT I BB B L (unset()) Q1R FH 38 1) i
MAeE, RASEREFRIESR L. SR EE S, A2 5ok = 2 LR I 1E .

K5I 7 ASE S BT N ${) k. B2l R @A RN, CMake H5 M = A4 FH 848
AR, FEXTHARHE DRI R, eRFIREHE, H2 CMake KA ZHAIZAIRAL
R (B, HENAAEBCRBE (unset()), FHEREAARR, AHRBIVEHC MR LR [F—MME.




A —AME ] unset() PIREAE A, X ATHE2AN M. 4R 5] A2 A E—— N &L 24
HAE I ——4- U7 In) 2 A7 S A6 18

HEMFELSRAH Q) BT E, 1ZE A TME?

CMake H—> PARENT_SCOPE #5:&, AJ LATE set() F1 unset() i 4 B AR T2 :

set (MyVariable "New Value" PARENT SCOPE)
unset (MyVariable PARENT SCOPE)

KPR A — R, BUAHEA R R — AN A . B —HEEE RS
1572, 18 PARENT SCOPE A2 248 24w/ H kA (1) A5 &
KT 7 AR B A FH A S 3 v o] AR

# chapter02/04-scope/CMakelists. txt

function (Inner)
message (" > Inner: S${V}")
set (V 3)
message (" < Inner: S${V}")

endfunction ()

function (Outer)
message (" > Outer: ${V}")
set(V 2)
Inner ()
message (" < Outer: ${V}")

endfunction ()

set (Vv 1)
message ("> Global: ${V}")
Outer ()
message ("< Global: ${V}")

Ba R s VRN 1, SR Outer BREL A EH V IR E N 2 H 1 Inner AL, AEH V X
BAN3. B—FEH, HEEEITENREH G

> Global: 1
> Quter: 1

> Inner: 2

< Inner: 3

< Outer: 2
< Global: 1




IRNRE, PEESE R REERE, (F9R HAERER, RGBS KE .
7 Inner PREL set() SRERAESCAE F3:set(V 3 PARENT_SCOPE), it & /&ft4?

> Global: 1
> Outer: 1
> Inner: 2

< Inner: 2

< Outer: 3
< Global: 1

FATRZME T A8 R ERI VR R, (B S A 5 R S A P a4 JR R F 4

CMake AL HEH] CMake IAIE — N HRIEHE NG E LT (XA REZR, FME—F M0
H 376 [H ) fir 4 add_subdirectory() 7EJEIA F & A L)

BT A A A T4, CMake W25 B B A U T2k A B B 55 R (R B m 544, an )
e

2.4. FIFE

BAFESR, CMake 2T A T RIEER—NFHRH, EHS () 57 F&:a;list;of;5;elements. A
PLFH IR AT 3 ST R 1505, 153X FE: a\;single\ ;element.

BRI —APIER, ATUEH set() #§4 set(myList — MEE HATCRGIR). BT HIRIAE
77 AN, I ) A2 K B 58 A AH R R ROR:

* set(myList “a;list;of;five;elements™)
* set(myList a list ”of;five;elements™)
CMake 2 H LR 51 5 sb sk, @i &g — A5 5 0 myList 51, ATLH
ZACHE 7] 48 AL 1 T 2 S H

message ("the list is:" ${myList})

message() 8 WX AU 6 NSH: “listis:”, “a”, “list”, “of”, “five”, “elements”. iXAJ
e ERMEARRER, B AE S HC RN AT 2k SO0 R 4T B ke

the list is:alistoffiveelements

X — AR W R RALE], TE R A
CMake 24 T —/ list() 154, #MET REFmA RS, #E,. BXAHFsIR. TH2H
7

list (LENGTH <list> <out-var>)
list (GET <list> <element index> [<index> ...] <out-var>)

1list (JOIN <list> <glue> <out-var>)



list (SUBLIST <list> <begin> <length> <out-var>)

list (FIND <list> <value> <out-var>)

list (APPEND <list> [<element>...])

list (FILTER <list> {INCLUDE | EXCLUDE} REGEX <regex>)
list (INSERT <list> <index> [<element>...])
list (POP_BACK <list> [<out-var>...])

list
list REMOVE ITEM <list> <value>...)

PREPEND <list> [<element>...])

list (REMOVE AT <list> <index>...)
list REMOVE DUPLICATES <list>)

list
list (REVERSE <list>)
list

(
(
(
(
(
(
list (POP FRONT <list> [<out-var>...])
(
(
(
(
(TRANSFORM <list> <ACTION> [...])
(
(

SORT <list> [...])

REHER, FEATEATH LML (A RIS EE I T XS 2T (8K, el
TE PR3 h R H] List() FELMEZEE..

HUE QG 7 Ayl F 2 MR R R BRI A &, FRATRE S R 2l AT b, IF a2
CMake " A] I (2 45440 o

2.5. ITHILE

LA IS5, CMake 18 5 BiA 28 AR AT A R —4E, Play 2 ieft, oo =%
AR TEIAFIE A8 S . fH ST AR R AT, FFETH M RS AE T 2 R AT .
2.5.1 Sk

CMake H 37 F7 (0 46 E B AR 19 i) 164 BT 2B 2 endif() SC P, T AR E SR
1] elseif() F1—ANTIE M) else(), M7 a0 T:

if (<condition>)
<commands>

elseif (<condition>) # optional block, can be repeated
<commands>

else() # optional block
<commands>

endif ()

i HAhdr AIE S —FE, if()-endif() Bz HPE AT LL 45 4 £

o FHF R ) F8 4 T8 SE 1R <condition> FiE R, WIHAT A —H4>

o N, CMake ¥ 7EJE T ZH i & AR5 —A elseif() 184 hHATH 2.

o HRAXFERA, CMake KR &R EIRME T else(), FHIATZIB RIS FHIFES




o F7UL BRI AR, WIAE endif() 2 J5 4k S HAT
ALY <condition> FR 1A TUHAE JE 5 167 B A TE VR SR AR

252 &HiE4SH0EE
[ RER B & F T ifO) elseif() A1 while() 64 .

BHEEERN
if() %1432 #F NOT. AND Al OR & #HEAEFT
* NOT <condition>
e <condition> AND <condition>

» <condition> OR <condition>

SFAFRIRE AT LUB I TUAC 4SS (0) RSEML . AT A IRTITE 5 —H, CMake if 5 B HEK(EH
I, Mo BT 45 5 0T 46

* (<condition>) AND (<condition> OR (<condition>))

FRBMTEHKE

T D7 SR I (R &SI ($4)) LI B R AEAE), CMake B2 iHHE R IN5 5 1S4,
MG e EG H—FF . BAiEu, R AR RS (B0 VAR) T 5N ${VAR}, XHEH
— M7

set (VAR1 FALSE)
set (VAR2 "VAR1")
if (${VAR2})

if() ZAMFEIX B TAE U mE 2 ——1 %0, ${VAR2} R{E N VAR1. VAR 2&— 1R 5
g, MIXNMEEFMEN FALSE #4758 . WA YR/ T DU NME ] —/ M 20 (XL HEA X 4
KN, AN N2 /RE true:

« ON, Y, YES 8{ TRUE

o —NMEEFMEL

FAMFH R, IR IEPBRITECA false.

XEILA NS —E SRR A Gl S, HAREMAREE—/ME, W BAR, A4
AR SRAB e ? 25 8T T ARG s 1)

set (FOO BAR)
if (FOO)

HRPEFATRN H A b AT, o2 false, 2 BAR Z4%F 5 AN THE A ZRAH true (B AR
A BLIF IR, K9 CMake 7EM KBRS 5 FIAE & 5] I 2 HELGI4h . 54751 5 RIS ECANH,
FOO A 4zifiid BAR R1EH, DAARif("BAR”) 1E4] (X442 false). #/%, CMake R <7 if(FOO) A
false B U5 2 DL AR — AN B (XL AR X 73 K/ E):




« OFF, NO, FALSE, N, IGNORE, NOTFOUND
« LI-NOTFOUND % & [ 745
o —ANTER

Fk, KE AR SR IRE N false:

if (FOO)

HAEE L — N R XA AEIL, JFHIHEDN true:

set (FOO "FOO")
if (FOO)

WAANING 5 KIS ERIAT N N, 52 B 5 AR5 5 S 80h:if ("${FO0} ™).

#
X F AR SEBULE D] if) 152 Z AT SHORIE, I BAT R 5 705 8 R — 2

JITEL, CMake fBRBCH 7 IEAE ) A2 7558 X T A28 (OF HANRAON false). 7T LLE A &K/ s8
(I A FH AH O ED:

if (DEFINED <name>)
if (DEFINED CACHE {<name>})
if (DEFINED ENV{<name>})

EEER
PR 3R AR SCRFLE R AT
EQUAL, LESS, LESS_EQUAL, GREATER fl GREATER _EQUAL
A DAHI R B HU A :

if (1 LESS 2)

CMake SCRYFE B, AP —MRESCN T, WIZEA false. SEFRILIGRE, DIEFIF
Sk B A R A LR IE R ) :if (20 EQUALS 20 GB”).

A LAECHE [main.[.minor[.patch]]] 2 JG FIRRA, ] AEERAVERFRTANII— 1~ VERSION _Fij 45 K 1 %
=

if (1.3.4 VERSION LESS EQUAL 1.4)

B HAFNE, AR AR 2 S BT LEB T 4T 55
XTI AT A LA, T EAERRARAT TN STR RIS (FE A HRIZK):

if ("A" STREQUAL "S{B}")




T 75 2B L T SR P A A LU = R LA

CMake 13 FF POSIX 1EZRE LA (CMake SCA4HE /R T ERE KU, (HIE A $& 200 45 1E 0
FIEFFFR I SFF).

A DL IX AE A | MATCHES # 1 ffF:<variable|string> MATCHES <regex> UL At 1 2H #F 7&
CMAKE MATCH <n> A5 &,

B RRE
C&5RE 7 MR R A, DEFINED. {H2iEHEHA A, 0 2 2% R [E true.
AT DR N2
« #{EAES K+ <variable|string> in _LIST <variable>
» #4584 7] F:command <command-name>
+ # CMake TRISAF1EPOLICY <policy-id>(IX W 7L 2 3 & H414H)
o #¥H add_test() #5 CTest Ml test <test-name>
o #E X T #I#E H by target <target-name>
WAVKGAES 4 Trb T E s, IE, Ryl BRI H i g R r 2 8 5o, 20 H
add_executable(). add library() B¢ add custom_target() 82017, XLEFFLSBINICEMHL T .

XHRGERE
CMake #2417 VF 2 B SO 7 AR RE EIIRIE AT, WE &AL, RBHMAE
B S BB SR At 5 ST AR SR I A & MR AT S . RZBUBEILT, TR Z LT EAERT (17 R X400 i
ARG 5E )
+ EXISTS <path-to-file-or-directory>: & % 3 48k H 3% & %5 /7 7E
XA ETRT S B BT SRR BARAEAE, TRIE true).
« <file1> IS NEWER_THAN <file2>: f& W5 S04 58
ik filel BE (B THfile2 R, B WA —DALELE, WHER [ true.
« IS DIRECTORY path-to-directory: £ #1542 75 4 H 5%
« IS_SYMLINK file-name: £ £ #4582 15 N5 5 12
« IS_ABSOLUTE path: £ 5 %15 /2 5 A 485 #5412

2.5.3 fEIR
CMake H G IR HE 24 18] B.——n] L A while() BY foreach() B E AT [H—H 4. X4
HRSCFFE A4 ML)

« break() TEIMF IERIRIEIPAT, F B HTEA BT .
« continue() fEFMF 1L Y FTEARMPAT, HIFE T 15

While
TEFRHH while() 5464, FH endwhile() X[, HZE while() HFH£4E[) <condition> Fik AN
true, HJFEEMTEAEREIAT . ZAHERIIELL if() $8 2 HF:



while (<condition>)
<commands>

endwhile ()

B — SR Ah A AR ——while A AT PAE e for 538, SEBR b, {# ] foreach() TR E & 515
Z.

Foreach
foreach B A JLANRAAR, R MEIAT M 77 (48 2, & T 19K A $5 4 foreach() 1 endforeach() -
foreach() 5 H] ST RAE N T H&4E CH+ XU for fEFA:

foreach (<loop var> RANGE <max>)
<commands>

endforeach ()

CMake ¥ M 0 25 E] <max>(BL4H). £ EE 2 18], nfME S A E, 24 <min>,
<max> Fl <step>("[ik). FrESEUAUEIENHEE . FN, <min> A2U/NT <max>:

foreach (<loop var> RANGE <min> <max> [<step>])

SR, foreach() fEALEEF RIS 7R T B M HIH H:

foreach (<loop variable> IN [LISTS <lists>] [ITEMS <items>])

CMake # MFT A TR AL <lists> FIR B EHIRPITER, RELE BAAHHM <items> fH, H¥K
BATHFELE <loop_variable> H1, X EEANIUEA AT <commands>. 7] LLIEFE R4Eftz13, R4y,
B AR R A

# chapter02/06-loops/foreach.cmake

set (MY LIST 1 2 3)
foreach (VAR IN LISTS MY_LIST ITEMS e f)
message (S {VAR})

endforeach ()

EIRACRE R FTEN LT A2

B, A AR R (B IN OCHET) R IRAT AR R R 45 A




foreach (VAR 1 2 3 e f)

M 317 BA T4, foreach() &4 T W] K47 413K (ZIP_LISTS):

foreach (<loop var>... IN ZIP LISTS <lists>)

F 4514 n] LA 3 254> 51 3R I A0 BEEAT AR R 28 51 1 4% E T

# chapter02/06-loops/foreach.cmake

set (L1 "one;two;three; four")
set (L2 "1;2;3;4;5")
foreach (num IN ZIp LISTS L1 L2)
message ("num 0=${num 0}, num 1=${num 1}")

endforeach ()

CMake ¥ NN RBERIFIR GV — num_<N> A28, HENIRD TR 12 8. 7] %
#2 A <loop_var> ALY (BENFIFR—AY), BRI G EIR R AR B ORAF i

foreach (word num IN ZIP LISTS L1 L2)

message ("word=${word}, num=${num}")

HHNRZ A BECARNE, CMake ¥ A2 B 5% € LA .
PAE sl A R TR I BT 2

254 ENIES

HMITEER LLE X E e ffr4: 7] LU macro() B¢ function(). ZEREIX N84 18] X 51,
5 B B TR e C RS B 2 FSE R ) C++ eR AT B

» macro() ) TAETT X EBRARM BT L, TMARR function() XAEHI LB FHIFERA. 5
BRI S, AN AR P HERR B A @ B i) 2% H o Bt B i return() K EUAE R 2Pk (6]
BRI G E— % G DA ER T, TaeaZ&1biir).

» function() AA A A EH — N HEIHER L, X5 macro() A, 5 LR A E
TERBEH T, XA RS AR R 1ERATE T — AP ig Hdgny,

KA IER 2 v DA dr & Hehan 2 1 5 IS4 164k, CMake s vrdid BAF 51 F V5 i i
AR AR s i S AL

« ${ARGC}: ZH &

« $S{ARGV}: fITE ZH1M %%

« ${ARGO}, ${ARGI1}, ${ARG2}: FiiE R 5l AL B8

« ${ARGN}: ffa — /M H 2 f5, miAHELRNE S SHYIE

i/l ARGC I FHHMAR 5107 M BUE S H = 7 R E AT N
AR 7 2E A e A S EIAR S, IR #8208 BT AT IX e 25, 75 ERETEAL
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5 SCEFRPATFAEAT HeAt e

macro (<name> [<argument>-])
<commands>

endmacro ()

PEF 2 )5, AT RLE AR AR AT 2 (BB A X 2> KN E).
A SR T 2 R AR R A O S 1 T

# chapter02/08-definitions/macro.cmake

macro (MyMacro myVar)
set (myVar "new value")
message ("argument: S${myVar}")

endmacro ()

set (myVar "first value")
message ("myVar is now: ${myVar}")
MyMacro ("called value")

message ("myVar is now: ${myVar}")

R A A

$ cmake -P chapter02/08-definitions/macro.cmake

myVar is now: first value
argument: called value

myVar is now: new value

RAET A2 H2 RE B AN myVar WEHE, HIFAFM message(argument:$ {my Var}”)!
KRR AL BE FE IS EEAE AR IERAR R, MEENEEERF SIS

F—TH, AR myVar B8 —AMEFESCYHHE . XFATNFCNRIER, & —F
FEREMSZBE, RUONTEA T ARZZ MR B0 R, AR P M il e A 1 ] 5 2 52 B o 2 R 52

FEVORTTREAE FH B2, AT DU 1F 2 2 AR R I H 1

F%
A4 AT U, BT DA B R i

function (<name> [<argument>‘:])
<commands>

endfunction ()




PR E— AR, AT 2 TS E A R AR

HRERRE RN ZHZ TEHNSH, 2 RNSEERRNE 4 S 8O AE(E ARGN & &
H

WA, PRI E CRERE. ATLLRH set(), $RALRETI— N2 S8, AT E S #k
FE BRE JR R 2 (BRAE4EE T PARENT_SCOPE).

BRI A A TR HEAR P, VRS return() 3R [B1R AR A3

CMake N RERE LN E (M 3.17 IRAFFaEH24t):

« CMAKE CURRENT FUNCTION

« CMAKE_CURRENT FUNCTION LIST DIR

« CMAKE CURRENT FUNCTION LIST FILE

« CMAKE CURRENT FUNCTION LIST LINE

R IR L oA AR AR SR (R DL

# chapter02/08-definitions/function.cmake

function (MyFunction FirstArqg)
message ("Function: ${CMAKE CURRENT FUNCTION}")
message ("File: ${ CMAKE CURRENT FUNCTION LIST FILE}")
message ("FirstArg: ${FirstArg}")
set (FirstArg "new value")
message ("FirstArg again: ${FirstArg}")
message ("ARGV0O: S${ARGVO} ARGV1: ${ARGV1} ARGC: ${ARGC}")

endfunction ()

set (FirstArg "first value")
MyFunction ("Valuel" "Value2™)
message ("FirstArg in global scope: ${FirstArg}")

LTI

Function: MyFunction

File: /root/examples/chapter02/08-definitions/function.cmake

FirstArg: Valuel
FirstArg again: new value
ARGVO: Valuel ARGV1: Value2 ARGC: 2

FirstArg in global scope: first value

PR — SROEE A S AR R T2, (HIX IR AR

CMake FHIIIZTER




BR—T, BAIH C++ GG KR T i S — 4% CMake fUh% . KB —> CMakeLists.txt
PRI, R =AE RS, XSRS RER e E 22 X4

CMakelists.txt

il 2 3

Y
setup_first_target() setup_second_target() setup_tests()

\ 4

pull_shared_protobuf() calculate_version()

Kl 2.3 A
CMake "', FIX AP A XU G 5 ARRS A ORI —— % LS AT ST AL T R A i i 5 X

cmake minimum required(...)
project (Procedural)

function(pull shared protobuf)
function(setup first target)

(

(
function(calculate version)
function(setup second target)
(

function (setup tests)
setup first target()

setup second target ()

setup tests ()

FoE B A1) IXBACRS AR E AT 32, RO S /N B4R 0 CE SR R TGS . — BLal 4 IR Y

ARBBAESE — AT HIRE TSI Sl AP IR, 2 R R AU — L2 T 0IRE, IR iR VR (120 Rt
BRI BRE -

X IZA 1A U — S P 5 56 A i & e A Bl B A SRS H 373 XA AR (FF P 3 H =%
PEAESH 3 P PRAMRRE) o (H Ay — ] ST DU HE AR A ok 07 56 A2 SR TR 75 B — S N R, O
A R R E:

macro (main)

function(...) # key steps
function(...) # details
function(...) # fine details

main ()




X7V, AR g S VG LR ETAR /N, A BB R FRATA B IE A main() %%, CMake A~
R E A 2 AT
g — A A RAFAE—— AT A FEHER B ek B B8 222 v DAJCRR vy i) 42 R A8 &, DA
A 1] main() L6 ZHL, P DL AT ZEAH 00X B S .

Al LAZEA 511 GitHub 7% & 1 1 chapter-02/09-procedural/CMakeLists.txt 41|38 SCA44 H1 8 21X A
] FLA51)

=it

KT BRI E
BAPT R, ar AR N, (HYE0 5 T BRI B AR R AR o7 SR AR HE . 3 & 5] CMake A
AANIGE I, NAZIEAE TS TR AR, S 5 AT A M R T 56— FE:

o JEAE— B A 44 XK (snake case s& CMake #f [X 3252 [P bR 1HE) o
o fFH A B LRI FR (B, &4 func(). ) ).

o G UOCE AT 1) i 44

s B RE. BHERNLT, NFTEN NG

PAE DA FIE 1 anfer Al I IE BT E R H 48 2, AERATAE 4B TFEE 0T 7T

2.6. LS

CMake #2fit T £ A4, foVr (i AR E AR, Hidh —SUre NS 30 a VEGIN 2, i
list()« string() A1 file()o FAA, ol find ---(), SEE A 7E BTV MO 2 2 i 25 1548 1 o

2.6.1 message() 5%

TATE L T fif message() 184, FSCARSTED R bRt th, X Horb i) SRR LU 3RATT B ) 2 2
2% . @4t MODE 244, wILLEE X th e, JF HAE A RE LT, 7T RME AR
fid:message(<mode> "text”) FIHAT -

Cipriiol - Sav/ il

 FATAL _ERROR: #{5 1E A BRFNAZ AR o

« SEND_ERROR: ¥4k 22402, (HBkId AF il

« WARNING: 4k 402

« AUTHOR_WARNING: CMake 245, 4k 4L A0HE

« DEPRECATION: “ kB H 7 CMAKE_ERROR_DEPRECATED 19
CMAKE_WARN _DEPRECATED 48 &, 4 HiAH R AbHE

« NOTICE 5 B, (BRIN): ¥4 1) stderr Fay i — 2608 ., PARS| P AT E R

* STATUS: ¥ 4kzihb 3, WA TR RFEEHE.

« VERBOSE: ¥4k 2 b3, FH T8 AR L Z M RS R

« DEBUG: Kr4kZeab P, FHELEEWH 30 R ] 5EA7 F B VE4mE &

« TRACE: W 4k2EA0 2], FHa AR T H T AR HET BNV B o 8%, ERAMIH LT, FixLesen
SIPERS] 58



N B AEEE — 2H E 2 SR 1 R AT

# chapter02/10-useful/message_error.cmake

message (FATAL ERROR "Stop processing")

message ("Won't print this.")

HRAE 21T H EZH) (BRI STATUS) FTEIE R, 75T — 3 MR BR B T 20 8 1 el o8
MU — 5, X B f# ] CMAKE MESSAGE CONTEXT #4171 BIE4L T 7B =1=
By IR AE I R

23 H v 247 b & cmake --log-context I, i B R 2Ry o BRI R 3G, HEAEAEAE
CMAKE MESSAGE CONTEXT 41|, 2 &R i i) 1

# chapter02/10-useful/message_ context.cmake

function (foo)
list (APPEND CMAKE MESSAGE CONTEXT "foo")
message ("foo message")

endfunction ()

list (APPEND CMAKE_MESSAGE_CONTEXT "top")
message ("Before “foo ")
foo ()

message ("After “foo'")

HIT T FEAS (10 S 4 s

$ cmake -P message context.cmake --log-context

[top] Before "foo
[top.foo] foo message

[top] After "foo°

BB W e A R R N RE R H K, foo thH) O — A i A FE
CMAKE_MESSAGE_CONTEXT H i1 T —A foo BRELA BIHT T, FTEIVH S, oK HUE H 38045
W, EFAMEHINARR, FHREZATIERE (A F foo).

XROTER TR0 H R E R BEERE A . FEARHATEE, HIXWE— N1,
Ui T BRESAE FHIEAE 2 B v R T A A R

message() (1) 5 — AR W () £ 75 2 £ CMAKE_MESSAGE_INDENT 41| % iR in 4 it (5
CMAKE MESSAGE CONTEXT )75 1% 58 4 M 7))

list (APPEND CMAKE MESSAGE INDENT " ")

T AR 14 i 4 A2 SRl SR B 1




Before "foo"

foo message

After "foo®

T CMake 78 S GL 45 A 167 SRS A T B O SCTE VR, b T S A R AT,
I H AR R T
2.6.2 include() 1§%

AJ LURE CMake AGRS &I 23 2 AR SCAF A, AORRE AR 1A P RIS A o 2R, W] LA T include()
MAHNFRSCAF 51

include (<file|module> [OPTIONAL] [RESULT VARIABLE <var>])

HRMSANEA (— Y A N .cmake), CMake #4237 HIITE . XREAZCIEIRER . H
TR DR 231 rp AR B A e S e P4 P

Hi SUAFAFAE , CMake Kl — AR, BRARH optional S8 545 58 Y AT ik o 47 75 2L RHIE include()
BT, LR — AN =44 1 RESULT_VARIABLE G . & 83), WA 1SR
SEREHARITE, RIBUU AR K 2] (NOTFOUND) 78

FAKE S T2 4TI, R AT AR H S A g A . Zomfil R SAAR RN, 1§
FEALLL T PR AR

include ("${CMAKE CURRENT LIST DIR}/<filename>.cmake")

BRI AR, BRI TR 4K (XA .cmake BLHA), CMake K223k 21—/ MEHIF 5
'B. SRJF, CMake #7E CMake bt H 5% CMAKE_MODULE_PATH ', 24 F5 v <module>.cmake
St

2.6.3 include guard() 5%

fE A AR M SR, R ARG AT, DTN R A — k. Xut
include guard([DIRECTORY|GLOBALY) fI1E .

¥ include guard() AL ISR IO TR . 24 CMake 55— VGBS I, KA 40/ FE b it AT
3% A SO FHR LS (PTREA BB 0 10H R BT SCF), B Ab B

o ARET IEE AR G R B E b B B A S L AR B R 2, BiZ 42 it DIRECTORY £
GLOBAL Z#{. 48 X, DIRECTORY S8R5 41T H sk A H PUF MRS, 1 GLOBAL X
0 K AN AL N FH AR A

2.6.4 file() ¥§%

NT T # CMake JIASHT DAAT 4, BRIEAGHIE— R SCHHRAFar 2

file (READ <filename> <out-var> [...])



file ({WRITE | APPEND} <filename> <content>...)
file (DOWNLOAD <url> [<file>] [...1])

M S, file() 8L F5 RGERATTAEI ARG, RSO RS 3
B, BRARANAERS . PERTE S BB s 0

2.6.5 execute_process() ¥§%

AR FEMH RGP TR (85, CMake F 22— MU KRG A KA, CMake AL ML
T F5 % :execute_process() F] LLAIRIEAT HARE RS, FRUEE AT M . XA dEHiE S A, W
AFAYERC E M BRI H A . A i A B — A A

execute_process (COMMAND <cmdl> [<arguments>]-- [OPTIONS])

CMake 8 FHERAE RGN APL REIEE TR (KL, #0 &&- || A1 > 4§ shell E R AL
e AT RLEE A IE— Rt COMMAND <cmd> <arguments> Z¥RIERE G4, ¥l — DA K
RIS H— .

A R AE LR I SR 1) N 58 AT 55, 7T LI £ A TIMEOUT <seconds> Z Uk 2 k2, JF
HAT DIARYE 75 2% B WORKING DIRECTORY <directory>.

i3k RESULTS_VARIABLE <variable> 24k, W] LA{EZIZR Pt A 455 BB AT . 2 Rt
B JEAT a7 2 45 B, 154 F B8 2URESULT_VARIABLE <variable>.

NTWCEERE, CMake #24t T Hi 2 %:0UTPUT_VARIABLE 1 ERROR_VARIABLE(LAZEALL
(7 AL ). # A IF stdout A stderr, 17 % PSS 80 A AH R A8 5

W, EAHAR A RETER, Stk SEMHMN TS BT

2.7, B4

AREIFE T CMake #EAT LRI AE A KT —BUERE W 90 5 I C 1 (5 B35 BRI
A ETRS, JFH TR eI M S M2 8. DOX LSRR AT DL Bh S B e LA I H
HR g LIS ¥ CMake 5138 SCAF AN S TEVE

TR, 4T CMake W AR E——MT 51 F L B E AN BB @A B A7 A R AR AR
Bo BATARAWIIT T H R A E I TAR D720 e 1 S REAE RSN OG Y A i (S L ok
T7E)

VR T ARSI SR, WHe T SRR RIEE . BERAE. B9l SR, AR R R
F T T A, BEAT R AR A, DU E RGP SRR . X R S5 A BT while 1
o BHEATEHEIEIAMITAR, BESR T foreach THIAIEE.

FAE, F0IE D] FHE AN R OB R E CE SR 2, R BT DUSE SRR 0 KUK 9 55 B 17 It
FAREY . FRATIE 5 1 — B85S 0] E 4 A I SRAT T A ACHS,  IF 32 BRI (1 A4 R IR AEE

e, LRI T message(), MHZAHEGON . EHTT 1 ARl MEEFIRSIE, IR
TG S T T IXEE, sRTBAEAN T —F 7, £ CMake T4 S HATIE — A TIH




2.8. # RIRE
BRAFEREFBNEZEL, HS0H NG
o ARADHEEE 2 08 SRR T ZEF M (Robert C. Martin): https://amzn.to/3cm69DD
o FEM: SOIBIE DR BETE (Martin Fowler): https://amzn.to/3cmik8o
o fREL I BE (Rafat Swidzinski): https://youtu.be/4t9po0THDS
o WE AR =) CMake 1575 &4 2(StackOverflow): https://stackoverflow.com/

questions/31037882/whats-the-cmakesyntax-to-set—-and-use-variables


https://amzn.to/3cm69DD
https://amzn.to/3cmWk8o
https://youtu.be/4t9bpo0THb8
https://stackoverflow.com/questions/31037882/whats-the-cmakesyntax-to-set-and-use-variables
https://stackoverflow.com/questions/31037882/whats-the-cmakesyntax-to-set-and-use-variables

£ 3E CMake InH

BUTEFF U CMake (B0 ThAE: #IABUH . CMake s, — /NGt 60 7 0 5 00350 S PRI
B, TR R LR

R M T BT K B IF 46 ST SR R, 75 U A A5 SR ROTA T, AR
BT TSR A O

SEMUR, CMake B FEIIEE T AE R — MU RGIHETE . BOCHES IR, DIE
it LA

TR T BAE P R 0 R, PP BT LB 0 SR A A 0 5B B 10 3o 4t
T B FE BR800 I AT BAAETFIA7 R R 52, SR P AT BLE I CMake
fE 1 S IMLES L4 B 5k

F 4RI CMake T FI 78 DS TR AR AN A AR RO R, T DA ED LV SRR 015
BHAERTERIEATIR, AR A%, MU RTD, DL Linter A4 T A K #UERY,

T B CMake T H ISR AR, et i B0 e S 2 B 5 3 F £ Jy— 8
PRIEGIRCE, AfTRESCHET 5 RS BN DMEFA SO A8 MLV TE R F e

R JF 55 1 00 T R RS RR T BB, A R TG TR R A 47 SRR e
P2 G PR ABRHEROVE 20 BUR, 553 T4 B — IR G SCfF, UBOIET RS0 B BT
i 20 TR

A, JRATHITE DL F R

AR

« R4

. S 4

. FRHi

- R T

< B

3.1. HXER

7] ATE GitHub L #83)4 & op HILAACAY https://github.com/PacktPublishing/Mod
ern-CMake-for-Cpp/tree/main/examples/chapter03,

TR RR ], HERE a2

cmake -B <build tree> -S <source tree>

cmake —--build <build tree>

A & 24 1 4% B #e <build tree> Al <source tree>. Vi &i: M ZEM A2 H bn/dr H H R EAE, JRAR
BB S YR BT 7E B B A


https://github.com/PacktPublishing/Modern-CMake-for-Cpp/tree/main/examples/chapter03
https://github.com/PacktPublishing/Modern-CMake-for-Cpp/tree/main/examples/chapter03

3.2. {5506

1w, LT THERRIHEE L. B M E CMakeLists.txt XA H3, Hdas
— UL B E S AR A A

# chapter0l1/0l-hello/CMakeLists.txt: Hello world in CMake language

cmake_minimum_required (VERSION 3.20)
project (Hello)
add _executable (Hello hello.cpp)

3.2.1 {5E&RIKAY CMake hiZ&A——cmake minimum_required()

EAE A& = X EREE T H R4, BB ZH T A . cmake minimum_ required()
K& R B A IEWIY cmake fAS, ¥ FECR A 55— AN484 cmake_policy(version), 75 F cmake
ZIH AL AT 2 IR S . XSRS A2

7Eid 25 20 41 CMake JF RIS FET, F8ABATRITNRAE THZEN, CMake SCHFITE 5 7R
AW JE . T ORFFRIE RT3 A {8 5, CMake HIHTBA TR 5E 51 N —LEHE0E K fe B IX L6284k, . 5245
AN A Ja AN I SE Sy, RS Bty — N JE AT J9 i S

JHIE A cmake minimum_required(), 7 VF cmake 75 B4 SRS N 2 S B0 B R RRCAR A 1E
2 CMake {3 FH ¥ SEB& BEAT TR, OB g A fa L, B AN TR B0 BIAITE o FfofhioAs
WARTTE , Eonkas R A, hal LUK S8 1T H R IR P T .

HEE T LA CMake [RE—ANJ7 1, QFEHAMEZRIES, W project(). ik, @it & IEAE
i I RCA K JE 3l CMakeLists.txt SRR HEH) . S0, RS20 % & MR

BN RRAER SN T A 24 2 () S ——HIR BT A SEBR A, BRIEN a8t B 0 5 T2 B 508 1)
CMake WRAKTIEE] [ 0] @, 1256 T KIS E 7 SRR 25 E:https://cmake.org/cm
ake/help/latest/manual/cmake-policies.7.html,

3.2.2 EXIES MITEIE-project()

CMake A~ 75 2 project(), 47 CMakeLists.txt XA H SRR AE DT H B AT #E BT - CMake &
TR 28I B SO IR TS o (H AT 75 2 TR 18 S ARRCAS TR 46, P DA 1 AN B 1245 FH project() -
AT LA R A A —

project (<PROJECT-NAME> [<language-name>...])
project (<PROJECT-NAME>
[VERSION <major>[.<minor>[.<patch>[.<tweak>]]1]]
[DESCRIPTION <project-description-string>]
[HOMEPAGE URL <url- string>]
[LANGUAGES <language-name>...])

7 248 € <PROJECT-NAME>, HAhZH k. MRS KERNEE L TEE:



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

« PROJECT NAME
« CMAKE_PROJECT NAME (R ATETIZ CMakeLists.txt H)

« PROJECT_SOURCE_DIR, <PROJECT-NAME> SOURCE_DIR
« PROJECT BINARY DIR, <PROJECT-NAME> BINARY DIR

IRFBLEE F? A KEA—MEF AT IIR, ATLLAKREEDH:C, CXX(C++), CUDA,
OBJC(Objective-C), OBJCXX (Objective-C++), Fortran, ISPC, ASM, UL CSharp(C#) 1 Java.

CMake ZRIAJE I C A C++, R AT AEA BN C++ 0 H B 20 IR € CXX. N4 2project() K
DN S R AT T F g B A, DRI 3% R 0 g R4, T DULAE G BB Beload e R A FHIE &
FAEATAS A, AT 15 48 I 1)

RE VERSION % H 3l 5E L LL R AL &

* PROJECT VERSION, <PROJECT-NAME> VERSION

« CMAKE PROJECT NAME (H A {ETi/Z CMakeLists.txt H7)

* PROJECT _VERSION MAJOR, <PROJECT-NAME> VERSION MAJOR

« PROJECT_VERSION MINOR, <PROJECT-NAME> VERSION_ MINOR

* PROJECT_VERSION PATCH, <PROJECT-NAME> VERSION PATCH

* PROJECT_VERSION TWEAK, <PROJECT-NAME> VERSION TWEAK

R AR RO TG B A AR B O PR S, AR RTHAT SO R AR AR AR A . R EARARIRE
777015 B DESCRIPTION 1 HOMEPAGE URL.

CMake 1 1] LAf#1 ] enable language(<lang>) REM T FHIIE S, XBAS0E Tl .

IR A4 AT PAAN A — AN AR R S, IR — NI o BAE, BT RATT ARV NS
IARTE o X T 3RATER B AT NSO I H , A5 AN 2 (R AR B 2 I 2 R A A A g ?

3.3. Xl H

B At R 5 S AOAT BORSCAE B 6, 18 18 AN W] 3 4 10 49 BILRE 2K A TG X 300 H 4T
X7r, BEAMBALACRIAT AR RS T D PR 7 U A I A A 7L 73 P CMake ACRS AT IR
AN BT HR . XPIAEOL T, ARG EIEAR Y I S B R, A AN 2 R
B, R Thees ORI A 4L, RIS A RS 7 B, LB SE K Aid At

FE55 1 BRI IRAIRSCAFRS, Wik 7 2R T 0 X CMake fUBBHIAZ . HE T include() 154
%184 VF CMake WA SCHHAT IS . 1 include() A3 51 AN SO HEA & SUIAE FIIE (5 BT 6
BSOS R AR TR P I IR A AR B E AT AR 3

AT EA BT B R R (HA AT B TS S IR AR SO, B2l AN
RIIH Z R, FEEANOKIE, TR NEEZEG R RAEFRE. METHH 4
AL fe 22 BOMLA G o B O A

Y JE K 2 ST AT AP AN [, AR LEBRAT AR B 0 582 RIS L

BB — A SR AN G AL BT 28 7] IR A7 B —— R AV 22 PSS A S SO (AN TR 5 T 7 2
FLRE RN KIS R 4efidsk. RITICFAE . R XS E AN B, &
T EESE WY Bk, EOHMEHRPOE TR H3, R s 2 3 .
A1 CMakeLists.txt SCHFE LR FALXFF:



# chapter03/0l-partition/CMakeLists. txt

cmake minimum required (VERSION 3.20.0)
project (Rental CXX)
add_executable (Rental

main.cpp

cars/car.cpp

# more files in other directories

R DIHARGS , AHIATVIIRAE TGS P AT R B 1 H AR BIRR Y O T 805G /U
oy, AT LCRHE AR 53— AN PIR S, R AT $E 211 include() 7591 cars_sources 22 &

# chapter03/02-include/CMakeLists. txt

cmake minimum required (VERSION 3.20.0)
project (Rental CXX)
include (cars/cars.cmake)
add_executable (Rental

main.cpp

${cars_sources}

# ${more variables}

TR SR SR A B A

# chapter03/02-include/cars/cars.cmake

set (cars_sources
cars/car.cpp

# cars/car maintenance.cpp

CMake 1] LAF 030K cars_sources W B E5 add_executable #H[F FIVEFE N, FHATA SCHE AR
o HIXAMERTT A — e

« KRERE HRIARR 215 QTR R (2 IRR):
FE T B RR ] I A G — AN, EAEE R AP A2 ANRENZ AWM, R
PR 2 A — M AR A ]

« BT A SRS AR R B BC AL
BEE T H 2 SRR AR, XA R IR e & BOH LR AR, b 0K B R
TR, AR E A R0 bR, ASRE AR 1S 2830 73 B 0T 115 5 A




REAEIL 8 IARRS X I B B F BN E S . A WA RS 2RI, 75 2[R N B A R SR AT
Eﬁﬁo
o LIRS R PEflUR 25
Xof T BB 11 B 0 20 T A B BT S A B B O L — S R R
o« FTA MER AR AT T
1= cars.cmake H1, WAL cars/car.cpp A TEEERAT . XM FEUR S EH E W SCARMIA AT
e, FEEMNAEAAZ L (DRY) FEl. JFH, Ead— N HRSREAE.

R A# A add subdirectory() $§4, SIAT — A EVEHZ.

331 {ERETFER

FRIE AT R G 1K) B AR GE R R 38 T H 2 —Fh s IO, Ferb i B 1 H SR 705 B R 7 10 B8
JeE: 5B, GUI. API AR, HJa, HMER. AMEMEI. AR SO0 BE H 3. N T SR
XA S, CMake #2434t T DL N84

add_subdirectory (source dir [binary dir]
[EXCLUDE FROM ALL])

¥ ERN AN E R WA R NS NS B 4E (binary_dir).
EXCLUDE FROM ALL K7 T Hah E X HRKBR A E CBRET —=1itH
BR)o IZNS T3 BAZ O D REAN TR E T H #4r (Blan, J=EIFYFE) A ReiR A A .

XN R K LE source dir #4452+ & 4K CMakeLists.txt SCHF (BT 2450 H 3% R1E) . XS0
P8 H s AE IR g AT AT, B DA I 7732 R 42 S0 1K BT ShBe #R AR AE

o BEHE S REEHBERE.

o AJDABE G BTAR HOIC B R T

o B R EEN) CMakeLists.txt SCAFH AN 75 EAGEANAAH KK H 5

o BRI HRMAREESS, HHRE, LR IIEIA include BE4E

K —> add_subdirectory() {151 H :
chapter03/03-add subdirectory# tree -A

— CMakeLists.txt

|— cars

— CMakeLists.txt

X, HMA CMakeLists.txt 3. THE SCHEAE H #RE H 3% cars:

# chapter03/02-add subdirectory/CMakeLists.txt



cmake minimum required (VERSION 3.20.0)
project (Rental CXX)

add_executable (Rental main.cpp)

add_subdirectory (cars)
target link libraries (Rental PRIVATE cars)

e Ja— AT T cars H s A A FEEE B Rental FIPAT SCMF . IX 2 —DMREE T HARHI$E 4, &
ITPRAE T —BERAT R . REFREMFIRAIF R AR

#chapter03/02-add_subdirectory/cars/CMakeLists.txt

add library (cars OBJECT
car.cpp

# car maintenance.cpp

)

target_include directories(cars PUBLIC .)

i/ add_library() 42 5% 1 2R o] W) B #5 cars, FF{#H target include directories() ¥4 cars H %
N LA LG H F P, XU main.cpp t 5 cars.h U A TR AEAE X 42

#include "car.h"

A DFE IR B PR SO 2 add_library() 384, 2Bl 2 R fi 2 1 R ? 58 AT
NBEAVEM T OBIECT S8 5, X7 F0S AL i H AR ST I (I 37 i T8 F) o= 451 v P A R AR )
AR EAVEE—MEHRHE R (RF) T

3.3.2 ®REWH

b=, REHFEF] T add_subdirectory() 1§ H¥] EXCLUDE FROM_ALL Z%{. CMake
FEEE, 25 AR YRS A IXRE R, ROZAEEATHI CMakeLists.txt XAFEHA H L project() T84
X VAR E @ RS, B AT DAL Rg g .

HARE W N X2 mAEH? 48, flan, EELEE—A CUCD /KT HERZA C++ TH (1
- AMEREE R B, WV IEE B BRI R R RS, a0 5@ makefile
[¥) GNU Make, 7] §E 75 B — AN TR S5 175 12 12 1 2 it Sy S ST 0350 3 —— W B AT TS 7 B b g 4 2
wAKH, &% {RAETH /N ETAE, ATELH CLion 5 IDE JN#K.

ArPlEE H iR E H P ARSI project() kK S, A S 1] 78 /Y N b

cmake minimum_required().

BEARSCRFT F R, 2 15 a] RABISERR T 20— RS M O AR SC T SE B k2




3.3.3 4hERIE

MN—NTH 2 5 —ANTHER AR FAFE, CMake W7E—ERBE L X — . ERIEH
load_cache() 64 FLVF T3 — AT H G A7 R INEAE . XA — N HLI B2 i 6, Hoks &
BURIVEGAN I H R & 18, B e X ANME 2. B, AHSRITH &N IZIRE, B
%, EREIFRIRATIH 2

FATTAT LAAE A X 2 T RGBT 1 73 X AR SIS SN B AR ETUH o (HRZ A {5 A
EAT, ARATRIH (REF AT . 5 T SRy e ? EMRX —a, fENE XRFEH
45

3.4. B

BEE I H B R, AEFIR ST ANYEACRD 2 3 A AR A MR R A o PRI, M —JT AR st PR 7 100
H A B AR 2L

BG—F, EREA—EEN . W RBURKES, el IEDH KA H R AE S
BUfE, B PR A — NE BAR A, RIS SIANE Z [ H R 5 — R RIREH, DMERE
AU I EERAE. B0 CEREERR), ROGELENHaHaTr, RaF5 KM, M
J P AL BRI A 1 i

B I (0] (3RS, IXEE(ERE 2 RABUER, BoRGUET I, 4P UE A B N, g
1T I ARG AR T BEARIEB R ™ R FERS, A EACRS T A8 5 Z I, XS AR
BT

FITEL, — ARSI G54 RORE A W8? FATTAT LR AF T A i FeAl 5 (B, R G iseit) fi
e

T H L% DU R

© MY RE
« BEE—H, R TIHKSOEROZAET H Hd, A HAR H R
o TGR IRGH RLZIE I T AT SO AN 3 SO R R

REEAG IR 5, (B EARZ TR E S5, B BCRAX MR, Ky
R g H o Fe:



include

module

nlul

script

app1

= :

lib1

lib2

&

B 3.1 T H 45 K7 1)

AT H B LN AR E

o cmake: ZAREL, AL — XA

o sre: A7 IR gk ) SO R PR A RS

* doc: T HIE RS

o extern: MUEACHDAE I A0 H A &

« test: B H M)A

XG5 H, CMakeLists.txt SCAFMNAZAFE T LU Hagd: TRZWIH H3k. sre. doc. extern Al
teste FFNRICAARIZ E CHHMWEP IR, Mz add_subdirectory() 84 RIUTHIRE H FH 1)
AR R, FlReEX I TAERIREGS IR

— I RN SR BOR RT AT SO A R 7 B ok, BN H 31 A2 — 4 isre A libe
CMake X XA TA—HLFEAZ, FERX AN L) B A EE

ste HEFHA ZA B FZATHRPIE K GEARFE T, & H 2 —al$UaT S0 sE, nf
LBk EAT], BB SCHAFABAE ste o R, 75 ZEAEAS LN —4~ CMakeLists.txt X £F, FH4U4T



S IPIESEL
KA SR EAS H AR5 2K

include class_a.h
class_b.h

test
CMakelLists.txt
main.cpp
class_a.cpp
class_b.cpp

P 3.2 RIHAAT ORI H 454

7 appl HFHIMR H X FE B—4 CMakeLists.txt 3CHF—RLE XEIH & B, HEERERE
H XMW FTA 5K . sre BB 55— CMakeLists.txt SCA4F.cpp SR PN ZRANH A 7] $4
A7 AN R E DA . CMakeLists.txt SCPF R € SC— M A X S8 Y5 ST 144 2 T AT SCAR H bR
—RAE N — F S S WA B —

SLOCAHAE include H 5k H——.cpp SEIL AR A X 6 SRR 75 B R B HoAh CH+ it nIfF 5.

BATE —A test H FRAZ A ML AIEES, LA 1ib3, RAE—ANReE T1X A A7 30
() PE (FEIT B 1 At b 75 5 FH 1) P BAE 2 AT IR R AL T sre H s

XPRGEAEE A RIS, WU H BTV 28 . BERBIMBOREZ , 7T LURZ 7k &
i B EE, DUt i2 . REF RN H 854

include Lz

private.h
w
test

CMakelists.txt
lib3.cpp

K 3.3 FERTH R 451

public.h

JESEAE 5 AT ST R 454, R IR/ X include H A — AN ATERT 1ib3 Hax. R
A Z T H SNEAE R RS 4 2 BRI B, HPR At 7 AR E 75 g B30 )44 A i A 38K
FAESE 5 FITAR IR H O R (o] SR AS E

B, St 7 H A AT RS BUE, REF %> CMakeFiles.txt SCAFZ U1
WA IUH 1, DLEHAE BRI 5% h st 4 Mt



CMake Policies
Project Settings
Global Variables
Global Includes
Global Dependencies

(] B oS
src/app1/ PP static library
- A

dd app1 executable

e,

src/app2/

Add app2 executable

|

srcllibl/ | ——— Add lib1 static library

|

src/lib2/ L Add lib2 dynamic library

——

T

Add documentation target

Download external project

extern
/ Clone git repository

’

Configure CTest

test/
es Add test targets

"

3.4 CMake UI{#E BN H R &5 R 518 S0

34, AMERRIERELS € H ) CMakeLists.txt F1 R, M SCAR AR 2R R &

NSCAAT B ERAE (N EZITR) o iEFRATEM CMake (1 BER T — T X ANITH -

L.

AT I H BIRRIT 46— RS o B SR SO T AR o 12 SCHRE 8 P A =5 10 SR 80 B B IR 2
RKH) CMake JiiAs, BEIHAM, SCRRES . 2R, HFEFHKE CMake H KM
CAE N 2 2 R mT

. Nl f A add_subdirectory(sre bin) 54N sre H BTG (O g R4 1) AR

<binary_tree>/bin, [MA & <binary_tree>/src).

. CMake 1325 src/CMakeLists.txt 3L, & LHME— H &2 v hn DUk 1 H 5% :appl + app2. libl

F 1ib2.

. CMake #F N\ appl (R BAERSL, Tk —MMKEFE 1ib3, A HCH CMakeLists.txt X fF; S8 /5

#i\ 1ib3 HIAE F

b3 FERIN T — AN EAMHFE AR S E HAbR. CMake R[H] appl 15276 .

6. appl T H U 7 —/MRAT 1ib3 K ATHAT S CMake 2 [5] sre ACTE .
7. CMake ¥ 4k 22 3 N I F 1 ik B AE A 8OIF AT S AT B R SO, B B S T A

add _subdirectory().

. CMake & [8] 3 Tii 2% fF H 8 JF #4417 % & 1 = 4> 48 %:add_subdirectory(doc).

add_subdirectory(extern) A add subdirectory(test)e CMake 4F X #53E N B 89 /E I 3k, M
& PR S ATHE 2 .



9. WARFTA M HAR IR A L IEMATE, CMake IUZEHA A4 UM EE R G AT TR K AT A 15 &

R0 BR 0 R AP 5 53R SO AR 5N A RIS 56 4 — 3. AT I IXAREE 2L, 1y 5 — S
AR AEE ., BATRAE T —FIRAR .

2, AW g2 B i H 3k VRS T H BT 70 3R K B R T e 2 Bz A —IFaa il (e i (1 2
H——OIEARRTERIA R, JHRRFH SOV ——IE R BATRIER T REHAAE SN
SCAF? R — R A LB IE B PR AR AL YAGNI(AN 5 222, B Al DA L0 H B AT Al
P, UERANHIT RN G B BE R4 LA

BB IR LT i 2 (A U R I P —— & PR SE I H A — R AT BE R 2L extern H 3, S ABLENAN
B (FTRERT ZAIE 2 keep SUIFACRE H A NAFAE ). O 1 75 B Al 038 £ 98 B E Al AT
FISMERAHRIT, B — A BRI, ORI AE FIX KA Z 2290 R PP DA 1B B . ST RE
CEERE: TR ARANBELE S, Rl 2T H R H . AR MFRTHE 4, A
(NES UGt X/

A LT A W PAE LT P A kg s, i s — SR T M HA AR kA . TR SRS
PHE AT BEAT T H A e A B, KBRS

3.5. IMESEE

CMake it CMAKE A& . ENV BEMFFk a5t T 2P E s sn k. s, YEEr)
FEA DL TSRS G AR . X e L)y G (i FH AR 2 TP S 1 shell A4, XLy &1 REAR A
SR, BCETEAN R IS R iy 4 AN [

F YRR BS AR Y, T M H AR & A REE (B, $84%. CPU O35 BaEH A
Mo VG, wTLKI(E B G h O 1R 1) kbl SCfF,  DMEXHHEEAT A R AE T — 25 ) farfi
FIX—5). JeRERIRAE CMake A WILEL(E BT H

3.5.1 RRIRERSG

REAEBR, T ERERIE RGO IA . B RGOS RGUEHF B4 TE, Windows Fl
Unix £ R/NG UK SCHFBEARE5H . IR 44 R T AR KA R RS8R Z Hdn 18
HANRGEERATTHI, BT LR 75 dr 44 (B H— A BEar 4 ——10,  ifconfig
F ipconfig 7 4).

A i B A CMake JIARSCRE 24 HARERAE 248, A2k & CMAKE SYSTEM NAME A2,
AT DR U L AT 8l 1% LA — AN B 1 7

if(CMAKE_SYSTEM_NAME STREQUAL "Linux")
message (STATUS "Doing things the usual way")
elseif (CMAKE SYSTEM NAME STREQUAL "Darwin")
message (STATUS "Thinking differently")
elseif (CMAKE SYSTEM NAME STREQUAL "Windows")
message (STATUS "I'm supported here too.")
elseif (CMAKE SYSTEM NAME STREQUAL "AIX")

message (STATUS "I buy mainframes.")




else ()
message (STATUS "This is ${CMAKE SYSTEM NAME} speaking.")
endif ()

H MG RS RANZ B :CMAKE _SYSTEM VERSION. 4R, @GS EMRRTTE
R85, FEHMNER CMake #5°F 568 Fral@xt T X R8 ERERE, ROZEH file()

£

352 XXEmFE—FHNERGMBIFRRS?

E— G WA EgRmEELE R — ahla Lis T iR, BN X gmiE. w7 LA (IR T A4E) i@
it 7E Windows #L#% FIZ1T CMake K 4ii%¥ Android MHFEFF. 28 XImPFEANEARBHITHEIEE N, H
& FRAR T AR B CMake FO L6 36 70 2 R B EE

R X RN E R — & K CMAKE SYSTEM NAME Al
CMAKE_SYSTEM_VERSION 7 & & B A& & A H b g ¥ BRAE RA M E (CMAKE TR #
MR EPR RS . HTHATHENRIE RGN EN RS,

LW MAicE, FINRGELWELLETLERARFHAH HOST X 7 M4
# T 95 F:CMAKE HOST SYSTEM NAME. CMAKE HOST SYSTEM PROCESSOR A
CMAKE_HOST SYSTEM VERSION.

B — AR B 4R A HOST K7, MkiHidfEeileN5IHFEN RS, &, i
RHEGIH B RS (GBEE1E ERS, BRIEZXHFE).

A M 2 K TR BRI N EE, BES % CMake CHY: https://cmake.org/cm
ake/help/latest/manual/cmake-toolchains.7.html,

353 EHTE

CMake ¥ il L —4AF &, XM ENM B RARERE. AT RA,
DK 3 224 1 A5 B 15 B A false {E (HI 1 85X true):

« ANDROID, APPLE, CYGWIN, UNIX, I0S, WIN32, WINCE, WINDOWS_PHONE

- CMAKE_HOST APPLE, CMAKE_HOST SOLARIS, CMAKE_HOST UNIX,
CMAKE_HOST WIN32

SFF- 32 A 64 ArfiAS ) Windows Al MSYS, WIN32 Al CMAKE HOST WIN32 A& ¥ N E (I
BB AR OR ). At UNIX K& A T Linux. macOS #l Cygwin.

354 FHNRGEER

CMake 7] DURMLEE Z A&, (HA T HEKE, AT RHREPRDFEERELR, b
B MMX B IBENAF e 2 /b . XHARBRERXMEEATH—RFEH N4 52U
AT

cmake host system information (RESULT <VARIABLE> QUERY <KEY>‘:-)



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

R AR BB PR 2 R — A, AR R s —ME; B0,

B MASIE . AT A AR 2 00 T IR R 40T

B{E IR[EME

HOSTNAME FHL4

FQDN 5E 4R 52 i dimian %4 FK

TOTAL_VIRTUAL MEMORY SN AE (MIB)

AVAILABLE_VIRTUAL MEMORY | f] Fij {2 LN 7% (MiB)

TOTAL_PHYSICAL MEMORY SN A (MIB)

AVAILABLE PHYSICAL MEMORY | o] HJ#¥E N 17 (MiB)

R Z AT A FECE, N uname -s IR EBEA

0S_NAME

] uname -s /& Windows. Linux B{ Darwin ] —>
OS_RELEASE 0S 724!, i1 Windows Professional
OS_VERSION BAERSIME 1D

OS_PLATFORM

1F Windows I, i [A|ff) &
PROCESSOR_ARCHITECTURE AR E, 7F Unix A1
macOS |, 1Z{HALS uname -m iy 2 1% H

A LW E T A B 015 B

{E R[E{E

NUMBER_OF LOGICAL CORES | &%k
NUMBER OF PHYSICAL CORES | #FE#Z%)

HAS_SERIAL NUMBER LGS, WA
PROCESSOR_SERIAL NUMBER | AbFEEEFF %5
PROCESSOR NAME CIRSRNp S e S

PROCESSOR_DESCRIPTION

AR e B AL P A IR

IS 64BIT HACHER R 64 fir, NN 1

HAS_FPU SEFREFATVE G, IR (A 1

HAS MMX TS T MMX 154, iR [E 1
HAS MMX_PLUS TR TR 2SS HE Ext. MMX 484, MR [ 1
HAS SSE R AL PR SS S H#F SSE $64, MR[A 1
HAS_SSE2 TR PSS HE SSE2 $54, MR [A] 1
HAS_SSE_FP AT 2SS SSE FP #54, MR A 1

HAS_SSE_MMX

RO HE SSE MMX #84, MR [A] 1

HAS_AMD 3DNOW

T b PR EE S FE 3DNow 54, MR A 1

HAS_AMD 3DNOW PLUS

FRb 2 EE 3DNow+ F54, MER[A 1

HAS_1A64

R x86 [ TA-64 AbFREE, IR[E] 1




3.5.5 FERE 32 (UL R 64 fIZEH?

64 fLZER, AAEHLEE . ALBRER A A AR . AL BHARAR 4L HbE R AN B B 64 AR . B
SRIXJE— AT E S B T 64 6765 32 fF SRR Z ib.

C++ 1, N[ROSR R — e S AR B 22 (int A long) FI4REF A B AN . CMake | FH $
EERORAN RIS R T H AR TSNS B IXAME BT Uil CMAKE_SIZEOF_VOID_P 4% & 345,
EAEY 64 ALIME S(BINFRENZ 8 FATTEIK) A1 32 ALIMH 4(4 F717):

if (CMAKE SIZEOF_VOID P EQUAL 8)
message (STATUS "Target is 64 bits")
endif ()

3.5.6 RGHIIREF

Bk my L2 K ), AT DA /NI R o 3 P 2 S R e A B s 1 1 AR B B . RS AT
fifi R GKs d e r 7 T A AR S I N A7 M, R A 7 9 A7 A AE e v APl o /i SR 48 TR B AH

REBIEI T, FHFPIAEE, (HY%5 HEAI RO AL, CMake ¥ 9iRIZHE—4
BIG_ENDIAN 5§ LITTLE ENDIAN {H /2 /£ CMAKE <lang> BYTE ORDER A &1, H 1 <lang>
N C. CXX. OBIC B CUDA.

FE T W S, AR IRATR R B R B O E b

3.6. it E T Eik

XFF CMake Wi H , T BB S EMEIT M HEFEH A TE—/Fn, TERSE., 4
Fi#§ . CMake AJ AT RE 7 A% B Mg 25 o

R R — e PR REVR A R T 1R, SRZ SIS BT A2 . AT RN AR
R85, FFREEERAE T4 i — AN IRRSE, RILERI R TT AT ik as. AT
REAT N P SR B S B (ARG, FFAEFF AR R B 2 RS 75 2 28 HH R 5 A7 1L I A I 5 1R R 402

MR LR VAT DR B ix B T ok . 5 T HAEA SR A L R e, CMake K42 aif 1k
BIRRE THAEIERHREE, ZRHAPAAN.

3.6.1 &E C++ ¥R

FH P EERERAIMITE, TREEMMSE — 4 F 2 15 B oy T8 B C+ FrilE. X T
HOH, EMNIZEDE CH14, (HEIF 2 C++17 B C++20., CMake i 32 Frfbn vl 15 BN S 06 1)
C++23, HIXHATH & — PR,

M C+H11 IERXKAMRPAAECE 10 F 7, EAFNNZIR C++ Frift. ARBUETH IR A F
HIWHE, BRIEERHSIERIH.

WRRFIHARHER) 53— DR 2, & IEFEMEMECATH R LT . R, CH BRSIEE% )
HORFFIA G HER . B, FHRAREA 2218 BT 7] 8




CMake SCREAEREAN H bR (AN E ¥ B ARTE, T DART DR (s ff BRORLBE A o FRAN 9 S B AE B A
TH R brdE . X LB % B CMAKE CXX STANDARD 28 & N LL R E 2 — RS2 898,
11, 14, 17, 20 8% 23(F CMake 3.20 LK) X442 B B a2 SCH E bR B BRIME (P ik f f-4
BAEMRBER ST L), Al AR BARRISEAE -5

set_property (TARGET <target> PROPERTY CXX STANDARD <standard>)

3.6.2 RIFFTIFIRE

TR ) CXX_STANDARD J& AL 1 CMake kMg %, B2 PR A8 AS S T 75 1)
WA ——R NI, CMake AF1E AR & ELE A 1 LLAT W P28 A A iee, ek st
A T RE

XA, ATUBE S — R (EW LS AT — AR R A 25), IR R
B3R HARPIARUE:

set (CMAKE CXX STANDARD REQUIRED ON)

RS RAE B 932 (GNU GCC 11), AP REFRILLTHEE, MEdEk

Target "Standard" requires the language dialect "CXX23" (with

compiler extensions), but CMake does not know the compile flags

to use to enable it.

R E AR IR, BESRATH CH23 AT R midd 7o (H C+H14 ROZE M, A HE 2015
LK GCC/Clang B4 RETHE T .

3.6.3 HFETHNET R

HRAE L 2 SR SRS, T RE 255 A VP BRAE I RR s T R B9 R B G  IX ERAT A2 IX 4
Y, T —SeRPE AR A PR TR, C+ AR HERUR JEAT A8, BT DB e 7515 5 TR b AT
OB G —— A AN . N 7 SEBIX — 5, CMake 2> ¥f-std=gnu++14, 1A J&-std=c++14 ZN
NG IFAT -

— 75, FNE R ERIIhEE, XA EMN. H—JH, VN — 1wk
(EE BRI OB 55— A iRas ), BRI ROk 2 .

XA —NENHREN, B A BIAZEE CMAKE_CXX_EXTENSIONS. CMake 7£iX B
TMEH, HHATT R, BRAERINSFEAEEX

set (CMAKE CXX EXTENSIONS OFF)

A ATRERIUE, FIEVOXFERL, BOYIXANIETUR 1 RpAE A 5 R BRI A . IXFE AR A =
X PR T AN A LR o ASRABLA U 30, W LA A set_property() R4 H AR 2l b B e4iX
MH-




3.6.4 ITFEEMEIL

W, WA E RPN EARAGARRS, B Bhepp SUIF AT AR BE . gwiFE, RS
TRA . I, XESCPRRAL b 4 BB DR i — A b S . BIARSR e nT DAFE BB 2 J AT
Pl GO BEREI L),  DASE A 4 350 n s nT AR DY SR AR BEAT IR o 3 4 PR % AP I A T
Ak, AR RERAIF =

AT K EE 5 A EOME R KTk R OE
CMAKE_INTERPROCEDURAL_OPTIMIZATION. 7E W & B X
e

BCOE MO IN R M
AT, 2R OR SCRF, DL G g

include (CheckIPOSupported)
check ipo supported(RESULT ipo supported)
if (ipo_ supported)
set (CMAKE INTERPROCEDURAL OPTIMIZATION True)
endif ()

WA B BRI check ipo_supported() f 4.

3.6.5 W E X FFRIAIFRFE

R R BRI RN XA AT BL R T AR A R B B A R AT ) %
R B SRR RS CH+ KRR (TR S8 AN SCHF). CMake 2% 75 T B B B ) 9 F 25, JFAE
CMAKE_CXX_COMPILE_FEATURES Z& & 74 vl FHRFE ZI 3L . AT LS — AN EH BRI &
A, ) 75 A SRR T

# chapter03/07-features/CMakeLists.txt

list (FIND CMAKE CXX COMPILE FEATURES

cxx variable templates result)
if (result EQUAL -1)

message (FATAL ERROR "I really need variable templates.")
endif ()

KRN DI 'S — A2 — DR E R ESS . H 2 CMake HITEE BB &2 B AF1E
LS uhkE M iexx_std 98, exx_std 11, cxx_std 14, exx_std 17. cxx_std 20 fl cxx_std 23, &4
TUAFIE AR W Gt 1 2 SRR E I CH+ it

CMake HHE ) 5¢ 851 R 0] AAE R H 4K B:https: //cmake.org/cmake/help/latest/
prop gbl/CMAKE CXX KNOWN FEATURES.html.

3.6.6 HmiFMit ST

H GCC 4.7.x i — AR FIR, AR 7 —MEIA BRI, RECEERFEHNSH D
FENHIN, MHBIFAE CH+11 RREAAS 2] T SCRe. JR1M, MRRTT RASRARRIE R TAE . AARDHHE
ZE T XARE <regex> kA, SEFE GCC 4.7.x —> bug, 1ENFRE R L.



https://cmake.org/cmake/help/latest/prop_gbl/CMAKE_CXX_KNOWN_ FEATURES.html
https://cmake.org/cmake/help/latest/prop_gbl/CMAKE_CXX_KNOWN_ FEATURES.html

o

x

BT 0] DURA A 21X M iR B 52 e, {H 2 AT DLd I ) g — AN DA SO ks D iX 747 9,
12O AT DASH 78 AR A 15 1 BT e 1 - CMake $2 £ 1 AN B I [A] 67 2, try_compile() il try run(),
PUBSAIE H A5 T & EXF R —1l.

FHoAmARMETEZNEE, BRI RS A AERBE, M HAE IE# AT (AT LA
regex »& A/t LAE). %R, XAEH T2 Xk se (KA FENTEIZAT AR H brfa gt 0 ol $h47
Yo XA ) H A G B AR ) P SR A — AN e, B AR AN R a4 T B e R
HAB S 2R HI ARV

BRI

//chapter03/08-test run/main.cpp

3| #include <iostream>

int main ()
{
std::cout << "Quick check if things work." << std::endl;

fHH test_run() —SAAR I, HABE TR bR, R test_run() I WERIE ST
ENZ5

# chapter03/08-test run/CMakelists.txt

set (CMAKE CXX STANDARD 20)
set (CMAKE CXX STANDARD REQUIRED ON)
set (CMAKE CXX EXTENSIONS OFF)

try run(run result compile result
${CMAKE BINARY DIR}/test output
${CMAKE SOURCE DIR}/main.cpp
RUN OUTPUT VARIABLE output)

message ("run result: ${run result}")
message ("compile result: ${compile result}")

message ("output:\n" ${output})

AR AIRZWIEN) T BEERE, BB RIEAAPE, ES3BA1E BRI SR 6
R P EAT LB, Bt R A HIAE i

try run(<runResultVar> <compileResultVar>
<bindir> <srcfile> [CMAKE FLAGS <flags>...]
COMPILE DEFINITIONS <defs>...]

[
[LINK OPTIONS <options>...]
[LINK_LIBRARIES <libs>...]
[

COMPILE OUTPUT VARIABLE <var>]




[RUN _OUTPUT VARIABLE <var>]
[OUTPUT VARIABLE <var>]
[WORKING DIRECTORY <var>]
[ARGS <args>...])

wmEMEEIT A EEEAMM A CHFERTEILAAFER EMFHTER
RUN_OUTPUT VARIABLE <85 M stdout U EEHiH -

TR IR CH+ R SRS RAXAN AT B S, A AERE AN T2 BRI H A g A X L
FrtE—— I RE R NI — AT BT, HF H AN L2t MR e . FIRSERRITH
SN —ANFRAERE, AT DUEE I SO AR BON— AN [FRR R IR NREAS i R A e A 7E R AT R
T PR T B] PN A

B Ja, AT DURE N Z AR B, o WSO O R B, O HL A R T R O B T B S
(SEND_ERROR). it/{f SEND ERROR ¥4k Szl iL BB, EASERR. XA BT kg
R R NI T R

3.7. ZHANE

1 E, WS TS AR, DAl g AR 2K A i B A 4 w2 NIRARIS AN o IXAMY
AT DLELAG B 4 P A4 8 A R B ] B gitignore ST, T ELIB D T AN /NGO 75 M BR R AL SC AR AT
At

TEM A R M T Z i, mTRE < K I StackOverflow H A AH [F] ) ] fi:ht tps: / /stackove
rflow.com/q/1208681/6659218. EHERE|, TLwMft4, CMake L1558 & o — 4
CMakeFiles/ H % fll—~> CMakeCache.txt 3Cff. —SeZ R WEH L U RA &, e H P AGerEDR
EBEEPN

# add this options before PROJECT keyword
set (CMAKE DISABLE SOURCE CHANGES ON)
set (CMAKE DISABLE IN SOURCE BUILD ON)

AR, AR A3 FHE B AT A TSR R L I # R, PO EA T RE SRR E S IR DL N k.
CMake 3.20 " B iR AR & S 2 B IE P A — MR AT R

CMake Error at /opt/cmake/share/cmake-3.20/Modules/
CMakeDetermineSystem.cmake:203 (file) :
file attempted to write a file:

/root/examples/chapter03/09-in-source/CMakeFiles/CMakeOutput.

log into a source directory.

PRI, EVRGIE T BRSO R, BRI A ——(HAR RIS 7 SR —— ML

# chapter03/09-in-source/CMakelists. txt



https://stackoverflow.com/q/1208681/6659218
https://stackoverflow.com/q/1208681/6659218

cmake minimum required (VERSION 3.20.0)

project (NoInSource CXX)

if(PROJECT_SOURCE_DIR STREQUAL PROJECT BINARY DIR)
message (FATAL ERROR "In-source builds are not allowed")

endif ()

message ("Build successful!"™)

# Kitware (CMake ¥ J5 [~ ) ¥ 1IE U2 FF CMAKE DISABLE SOURCE _CHANGES 5
CMAKE DISABLE IN SOURCE BUILD, H4 m LAY 2 S Fh g v 77 %

3.8. B4

AREERNE TV RS, XA IRATTRT IR B ) 215 2% 56 P T00 H 2 11 18 S 1) L il
FATH L T Wi B CMake [RERARRRAS DL S e e 2 001 H 0B T7 T —— BRI 44 8K 18 5 Ao
FE

FIT R IR A B TR DR 3R AT TR 50 H B Puidt kg, 3X At 2 0 H )43 (1 J5 A o 4 H include()
SN T JRAARES 40 X, I35 add_subdirectory() #E47 Ttk &k, T T EEARMNHXEM
B, FEERDT TS T B AR AN I AL . 2 7R B ACRY 20 A SR AT () BRI, A
A ORI E T H P e IR TEE R A .

REIR 7 RT DUE 20 XL 2 5 380 1 aifer e Fl——ian,  anfef GUEs@E iy . s Al 4
FEIH 45449 . BARRKSE, 708 7 CMake Q] 3 1 2 S0, LA SAS [R] C 2 A5 3R ) AR

FERR, W T i sE B AR TRV ENLENRA G R eI/ X, PLAGEEA
6] () A AT LASRA R TF & MR SR LEAE S

B, TR T ARG E T RN, W € BT AR ) C++ RO, AR R AR S TR R
e dsy R in s, DLAAAT i BB . SR, R T W fRr I g 1R R I AR PR o R K
A

BARX M HERA ERENEEHANE, HERAR—NEEEAHNTE, RA1FEL
ANHBtr. BIHATOYIE, CRAEXESGBERES] 7 el BE 7T 78— BMaa, FilEEIT
EAFB . IAETERL T IXEE R, B RORM RN “ HAR 7.

3.9. I B I#%
BRAZIRG FTEMEZELR, ESRLLNER:

o KIEM/TE: https://nalexn.github.io/separation-ofconcerns/
o BN CMake A& 5| H: https://cmake.org/cmake/help/latest/manual/cmake
-variables.7.html
o RGP B AT
— https://cmake.org/cmake/help/latest/command/try compile.html

— https://cmake.org/cmake/help/latest/command/try run.html



https://nalexn.github.io/separation-ofconcerns/
https://cmake.org/cmake/help/latest/manual/cmake-variables.7.html
https://cmake.org/cmake/help/latest/manual/cmake-variables.7.html
https://cmake.org/cmake/help/latest/command/try_compile.html
https://cmake.org/cmake/help/latest/command/try_run.html

E_EBy: HITHE

BIBEKEETHERNRERE, BREFBRAANART . T—HSFHRE CMake FHIFEIN
SlRpeE:ipNEZ - (]

BNEEMEEITIN, MR, BREXZWALLMENES. BAKY, HRITFL
P EMERNR, MARRIERINH.

BTk, BiFHE@BRETREENEREEZ#HS THRARBNAESE. X2FFXT C++1
BEMBRAVERSY: MM EMHEEFMERTNIERS. miFsSmiEiEss, URMAMHETA,

&fE, B8 CMake IRIENERBIKBXRZNABEARGZE, HEBEWMEERERN.

- F45E, EHEW

« 35 5%, CMake %Hi¥ C++

- FoE, HHITHRE

- BT1E, EBEKHBALR



F45E FHER

TE CMake H 5 a4 5L 10 H br A2 G 8 oA e mf $uA T o, T il —BRAS 4 e, Bl n 25 gy
helloworld.cpp. WA L& —2 G IR —HEE B2 8000 U dE . X2 r 2 vIZmH &
HLRIIFEF——H — DNE SRR — S kWS, asmsn—A, ARG, T WA B2 A —
piiiiil e 4o

VENBMFF R, BATHGE R g 1h A Ft46 e A ARk o0 20— AN 2 NIRRT (epp CHF). XFE
MR REIR 2 IS vl 52, S PEARESFNER:, IR, &ERNeEHAL. 81
JE 8 R FI H #R 7 5] AR5 X,

CMake [ B b5l A& XA 7] @11 g ok 7 % TE R — B AR oG . — N B bsal BeAk i T
HAbBbr, FEEATCLLAE BT X240, CMake S5 @M & BHERIIT, REENHATLER
IR AN BN, #a BB —N T, 12 LAREBAE N HAD B bR, sl St 2 ) B
2P A A o

CTAHE” XANAUERPIE, &N CMake ASBR$I R AR a7 $AT SCF ek ZE . sefr b, wT DM AE
IR R G R BN 2 MR s e T 2 YR SR Sk, HARSCAE . AR ATIE B S nJ
PLBATA AR . TR BN R 2 — D47 TR (WgmiEds). nldk g A TR — AN B AR

Hir 2 — N e KRS, WO EL 70 E M. B T/E, DU anfr bLs A
HMTEr r A& e

K, AT S LT 38

.« EHRRES

s IEHHENLWE

4.1. tHXEE

7] AfE GitHub #8314 & op LSS https://github.com/PacktPublishing/Mod
ern-CMake-for-Cpp/tree/main/examples/chapter04,

AR SRR, N2

cmake -B <build tree> -S <source tree>

cmake —--build <build tree>

A & 24 10 %42 B e <build tree> Fl <source tree>. VI &: R ZEM A2 H bn/dan i H SR AR, JRAR
TR 2 YR A BT 75 1 A5

4.2. BF¥rEOHEZ

A GNU Make, MiZEZ& [ fidid B . A L, BRME RS H K 5
RImFN Y — DX — DT BB — N0 X 5 SO .cpp SEB S, —2HAT k.0
B R0 XX, VA2 HA A A


https://github.com/PacktPublishing/Modern-CMake-for-Cpp/tree/main/examples/chapter04
https://github.com/PacktPublishing/Modern-CMake-for-Cpp/tree/main/examples/chapter04

SR, CMake 1] DA5 4G B[R], Bkt i S 4 i iy o ) D B8, L mT DAAE B8 & 4 2 20 b T4
CMake 2 H it 4] B3 WIE SO B aT $0U T S0 F . TR, AT B4 5 B A RIS 7 R 2w 1A H b5 S
o FriE BRI R & — add_executable() ¥84, 1%$8 27 A FIHAT H A B2 FRARE RN F T FR 1 S
%1%

add_executable (appl a.cpp b.cpp c.cpp)

TAIC LRI AT TIXAMES, JFH S RIE 1A SEE T an A AT AT H bR
AP ERT, CMake KA —MYRE RS, RN R EFENESCH, PR e 5
A kPR AT S

fE CMake 11, W LAEFH BLT #4602 H b5

» add executable()

* add_library()

» add_custom_target()
HIPASASE AW, FEAT LR S ) Z e e R P HAT R P M (AT AESE 5 =
IR 18) . (EZIX L E i) H bR t4le?
HAWIRIGE H O 217, AR SRR N HAT, Bl
o THRHAD R SO R SR AT .
o IBATACRSIE B AR U AR 45
o [A)EICHE AL BEAE T AR G AR A

N /& add_custom_target() 154 1) 56 82544 -

add _custom_target (Name [ALL] [commandl [argsl...]]
[COMMAND command? [args2...] ...]
DEPENDS depend depend depend ... ]
BYPRODUCTS [files...]]
WORKING DIRECTORY dir]

JOB_POOL job pool]
VERBATIM] [USES TERMINAL]
COMMAND EXPAND LISTS]

[
(
[
[COMMENT comment ]
[
[
(
[SOURCES srcl [src2...]11])

AR B IR BRI, (R H A BSR4 T
SE I F AR — N RG], AT RESE R BEAERE A A N R AR 5 (0 SO ——fn, - DA RAC RS 7
i R A R EE . B R B E A B E H b

add custom target(clean stale coverage files

COMMAND find . -name "*.gcda" -type f -delete)

E A SRR A 08 geda FISCAF, FEMBREANT. A — AN 5 RTHRAT H AR
JEE B, B b RS INEHKOC R B A .




4.2.1 k#EE

FA TR N PG 2 VR 2 LA R A, X LR AN R AN IOR 2R o BRI A B . MG
IR R EATA NI H A R, wf DU SRR PR3 T R e — NI s i, dbn] DUBE
BRIHA A AR —5 DB PAT S B2 A BARER R AR, IXICH . 15E K 4.1,
HatidR 1 — Ao B A

1

Calculations Drawing
library library

AN
N\

executable

TerminalApp GuiApp
executable

X
A\

Checksum
custom

4.1 BankApp it B H A4 8 48 1 Iy

RATUH T, AMAEE WATHATRF B E X HAR. X BRI R
AT, MR BA —ANESEK GUI(GuiApp), AR —/Mar AT IRAS, WIE N B 3L A
(Terminal App) B &0 (8 o WA RTSATRE 7 O T AR R 5%, (B — AR B . A
THAPRRLIRE R T 8L, R MR, R HARREE SO fE T, IR R e A IEE
K'E o CMake fENIXFEHIMETT S90S 512 SCHHI AR H R

# chapter04/01-targets/CMakelists. txt

cmake minimum required (VERSION 3.19.2)
project (BankApp CXX)

add_executable (terminal app terminal app.cpp)

add_executable (gui_app gui app.cpp)

target link libraries(terminal app calculations)

target link libraries(gui app calculations drawing)

add library(calculations calculations.cpp)



add_library(drawing drawing.cpp)

add custom_ target (checksum ALL
COMMAND sh -c "cksum terminal app>terminal.ck"
COMMAND sh -c "cksum gui app>gui.ck"
BYPRODUCTS terminal.ck gui.ck
COMMENT "Checking the sums..."

fili /] target link _libraries() #4457 5 AT AT SCAHERGEER . A E, ATPAT M IERE =
PR SCRIAT 5 TR BATAESEBr A I 2 BT 724 25 CMake FCE W H I, Ha
Wk T AR, KEBUERER—2 T, B EAEE .

fERT T SCAE 2 )R, CMake # 2 i i — MR . AR A A BRI — ¢, e A R
W FHE AP, BE A BSOS TR H AR, AN IR KA A BE T R

AERY AR T AT cmake I, 2B BRAOHY I RGOS & L2058 LA TG H BRI AR 2 E A1
. E— T 4.1 FRf7:

1. MTRERIFAG, FIEEEE 1 AP P EE .
2. WEMZEETERUE, #E2 2 - GuiApp 1 Terminal App.
3. MRS AR, BT E WA AT AR RS AT (cksum & > Unix R4 T H).
A /AN I —— i T PR R 7 S AN RE ORI AE I PAT ST S5 M A3 A H A« CMake AN
TE RIS AR T 4 BT I AT AT ZERISCAE, B AR BAE TRk . Oy 1o AN, wl e
add_dependencies() 82 IE LA AR R :

add dependencies (checksum terminal app gui app)

XK PR CMake Hf# Checksum H AR FI ] PATFRF Z B[R R o

A3 target link libraries() F11 add_dependencies() < B/ 4 X AWe? 58— T 5 SLbr E— g
A, FRirEtlEtEtest. BEoMEREHTIEBir, CLEE SR EINT

WEAE T H AR BRI AT 2%, MU AR A5 B R BR M DASE A . T T A X AN 2

4.2.2 LRI T

B /N T H AR HEAN 5 AT AN A E R . IR iE Rl MR R, B
5o, KB T E . EATATELE S0 TR E— AN EER, SR 4.1 T R E
ARG, T H AW R FIE 802, CMake A — MRLFIIREHOR A B A/ graphviz % 2K
R R BSOS R

ZAEFIE, AT LA AT AR 4

cmake --graphviz=test.dot .




iﬁ*ﬁﬁ%ﬂ%iﬁi*/\iﬂii# A K% SCAR SO F N Graphviz ATAAGERAE, 800 nT DATE 4y
K& 542 B PDF 1 SVG S0, SR B S ] DA 8 SCR ) — P8 0 A7 it o B4 N8 WA SR
BRJLFEA NEREIE SR —IE, ATFEE R T

ey a], B n] DUE WX M ARIE 1T Graphviz, Hibkban R

https://dreampuf.github.io/GraphvizOnline/

H 21 Note
HEXEHBRERABEOLTZAT LY, FEOUE - NRFKOESE CMH
CMakeGraphVizOptions.cmake, 7] DL H & X Bl JE. W& 7 — A 77 f# 1 € il a7 &

(GRAPHVIZ_CUSTOM_TARGETS TRUE); K L #5 Il 245 7k ) Bl B SCAF s BLSCHRE IR o
B B 2 A AR . AT DAFEIZAR R SO P 3k 1 B 2 00

Jiv i B A ARG AR . ROCHERIZE M e 1, B E ST ARDTE, A

Fen?

1- digraph "Bankapp" {

2- node [ Engine: [ dot -~ | Format:|svg v | [J Show raw output E
3 fontsize = "12"

4 1

5 "node@" [ label = "calculations", shape = octagon ];

6 "nodel" [ label = “checksum' shupe = box ];

7 "node2" [ label = "gui_app", shape = egg ]

8 "node2" -> "node@" [ style = dotted ] gui_app -> calculat]

9 "node3" [ label = “"drawing", shape = m:tngon CheCksum
10 "node2" -> "node3" [ style dutted] 1

11

12

13

14

15

16

"nodel" -> "node2" gui_
"node4" [ label = "termina’ 1 pp shape = eg
"node4" -> "noded" [ style dortted ] te wp -> cal
"nodel" -> "hode4" ks erminal_app
}
tennmal app gu1 app

N T EHE I, BB ER 1A B A S R )

K] 4.2 Graphviz H' BankApp 7~ AT #E4L
fERX RV, TR E 2 A B XE LR EFR . IER TR RAMA, EIRATRA
o NI ACE .

4.2.3 BirEM

HAr BRI CH MR 7B LA et v MBS b — 2w v, i He e o A .
CMake & X T —MRKK “CREME” 1% (S 0y REEHRD), ZEmERT HirrRm (77
PAT FEECEE SO, RV CRYJEE. A LT dr &30 H An g i & 1k

get_target property (<var> <target> <property-name>)
set_target properties (<targetl> <target2> ...
PROPERTIES <propl-name> <valuel>

<prop2-name> <value2> ...)



https://dreampuf.github.io/GraphvizOnline/

BB EATENHARE N, T 20K HAFMELE <var> &, A5 message() F I KIELGH 7, &
AL AN, 72 H B ERCEEVERT DEZ A H s BRI 5 E 24 Rt

JEERIBE S IR AR AR . CMake 38 SRR 38 Ho A/ HI 380 J& #4:GLOBAL . DIRECTORY
SOURCE. INSTALL. TEST I CACHE.

BEAERT A RMT BT, A get property() F1 set_property() 84 . A LUE X e 2 48 A ki
set_target properties() 54 BT = 15

set_property (TARGET <target> PROPERTY <name> <value>)

R AT RE 2 M A S Jdr 2. CMake #24E 7T Z XM IR, JUHEEETEAE,
wmiE Hbr b EREE B M. W1, add dependencies(<target> <dep>) K f& #fi It Fft fn F
MANUALLY_ADDED_DEPENDENCIES H %5 J& 1. 7] LAf§i F| get_target property() 2 i, #h
A0 F oAl & % — FE. SR, ASEEfE ] set target property() K FE & (H %), CMake " 1 H
add_dependencies() 54 R BEIFATIE INHRAE

R RMFAT RGN, MAEE 2 ERE L. [N, AT TS —4H
b () J@ YE AT e 45 21 55— A H bk o

4.2.4 AI{EIBRTEK

A4 FAARAE, AN SR MRS R . AR, MBI FR” & CMake X
R AR ARL A T — o AEFRATTR TR NIXAA R AL T, VR DR AN A S BRI R .

HR AR ANk R ) (8] 3B 0 86, — A B RS AT REMKAS T 53— H A . CMake SCRAT I 453X
PR AR “AE 7, BIandE—A HARR I 75— A ks IXAMRTETE, JATRE T A

FLEETFOL T, XA M HARE A 3] H AR 6 500 2 1S E 7 oK BRI, BN H R,
BRI E I 2 PR . X SEPR AR TR, IMOSOR AR M S L B IERAT . I R AR SR
oAty £ R SCHREARRHON TR SO EA B ARRE AR R B TR, w] Lk B s P st [k,
SRR — 853 AT RE R R AR R,

fJa—Eh oA, WAMEIX — mUR IR (VP R 17). CMake K5 H] H bR — L85
PE/ KBTI B EAT0 B AR JE M.l AT 2 Ja P n] LRSS 5 H AR e e (el fi] St 1% 45),
DR B ) RN AR 2R

AL, R AR IR B AR (A B AR) A0 b B AR (FEF e Ath B AR B Ax) 22 18] (1% 5%
JE 1

KB AR T, KRB A A4, BRI TAER):

target compile definitions (<source> <INTERFACE |PUBLIC|PRIVATE>

[itemsl...])

XA H bR KA 78 <source> H A7) COMPILE DEFINITIONS JE@ 1. 4iiFE XA RALIH AT
B CH+ TiAb 2R 8 9 145 f)-Dname= & X br & (FAVGAESE 5 Trhitin). A@EEE Mk
A, FESRE ="M INTERFACE. PUBLIC 8¢ PRIVATE H[—AS, LA N 25 8 M AL s s
. B, ANERHIXEEE C++ 5 Ul B RFRIE -

FE 3 SRR - 1 TAE JRER 4R




« PRIVATE & B HFr it EE.
« INTERFACE W& A< H b @ 1k
« PUBLIC & & J5AIAH < H b i) JE vk

MK R AL B A B AR, T DO L B PRIVATE.
%%Eﬁﬁﬁ’ﬂ%iﬁﬁ f# ] PUBLIC. 5 HARTEISZIL (cpp SCMF) A ZJE M, 1 JAE
%Iﬁﬂhﬁﬁﬁ ZENE, X E RS s AR, A8 INTERFACE.

X W TAEI? N TR FRIX B R 1, CMake IR T — 22 dg 4, B AT TH 5 B K
target_compile_definitions(). 4% PRIVATE 8¢ PUBLIC X7, CMake F1E 5484 ULEC A H
b i) J@ P b A7 A R A R f —— <45 /2 COMPILE_DEFINITIONS. J4b, #5587 /& INTERFACE
8¢ PUBLIC, ¥ /] INTERFACE_Hi4{——INTERFACE_COMPILE_DEFINITIONS ¥ {8 77 fif /£ J& I 7
TERC BB, CMake WSz HUE H b3 D@, JERILARMMEI B A5 Bbr. Sk @, sifkis
TSR,

7E CMake 3.20 *1, W] LA H] target link options() BB #1# ] set_target properties() 82 E # 12
ANIXFE ) S 1

« AUTOUIC_OPTIONS

« COMPILE_DEFINITIONS

« COMPILE_FEATURES

« COMPILE_OPTIONS

« INCLUDE_DIRECTORIES

« LINK_DEPENDS

« LINK_DIRECTORIES

« LINK_LIBRARIES

« LINK_OPTIONS

« POSITION INDEPENDENT CODE

« PRECOMPILE_HEADERS

« SOURCES

FRATVHEAE N TR DU g X Bk i, (HIX Leik AR AE CMake T/ HdkAT [k . 7T RAFE
URL N R EIEATHI U (] LRI B ) J& 14 4 <PROPERTY>):

https://cmake.org/cmake/help/latest/prop tgt/<PROPERTY>.html

AR XA R 2. RIS A AR BB, R AR BRI R K
Tim? SEbr b, HAl R IE

BE B br 2 ek e R, Al LAM#EH target link libraries() 84 . MRS EBEXLH
propagation J< 8 7

target link libraries (<target>
<PRIVATE | PUBLIC|INTERFACE> <item>...
[<PRIVATE | PUBLIC|INTERFACE> <item>...]...)

BEBE VIR E T AERE S T, (HIAE AL I B H AR AR A A B As HAR P T4k, 18 4.3 B
N T AEA B B (i B B e ) 538 R T A2 1k



https://cmake.org/cmake/help/latest/prop_tgt/<PROPERTY>.html

destination

source
PUBLIC, INTERFACE ,,[ INTERFACE_PROP]

[ INTERFACE_PROP]: PUBLIC, PRIVATE

PROP
~

K 4.3 J& oy 35 2 5 AR

propagation(f5 #f) BT TAEJFEE a1 R
« PRIVATE 52 H b IR G JE 1.
« INTERFACE #35 t in 2] B A4 g e
o PUBLIC .45 LA L g P KR 1
O TP R, B ASEE LR e,
Z HI# A target link libraries(<target> <item>--+) 54 F& 70 & PUBLIC K.
FIERHCAYR H bR B T propagation(f5 %) J<8t 7, B HaMEE 2 B i HAs L—FRAEA
T~ T

425 AIEAHRIEEREE

2 BARKIR T 2 A HoAh HARE, Al g2 AL RR B YA 52 A rh RIS Ol B — MBI H
Fr#5 ¢ POSITION INDEPENDENT CODE J&£°A True, 75—~ A False. CMake ¥ I ERf# R 58,
et A R A R

CMake Error: The INTERFACE POSITION INDEPENDENT CODE property

of "source target2" does not agree with the value of POSITION

INDEPENDENT CODE already determined for "destination target™".

FESOX AR BARE H, RO ATTE 5N T IX N5, 9 B2 E . CMake A2 H O
g, XL @R H AR H bR B AR I8] “—807.

W EAEBL T, X R BIHR HE——Fn, A7E2 A Hbs 8 A R R E R, ARG
BERER AT PAT M. A XL B AR R — AN RS FRRCAS, W] Rl 31 ) 7L

T iR RS AR R R e RRAS, AT RLAN A — AN E € 4% @ 1% INTERFACE_LIB_VERSION,
FHWAAEBAEAL . IXIEAE DA, KD CMake TEERINIE L T AL E B,
i HKS B e SRR E] “SeR” JBikgRF.

A HERHA 4 NP3

« COMPATIBLE INTERFACE BOOL
+ COMPATIBLE INTERFACE STRING



« COMPATIBLE INTERFACE NUMBER MAX
*« COMPATIBLE INTERFACE NUMBER MIN

Vg T B 380 G e — A ek A 3R RN e AR MEAS A BOOL B 2 & A% 78 21 H A% H AR I i A7 &
ﬁ%éﬁﬁ%ﬁﬁmﬁ%@ﬁﬂﬁmSRMG%K@%?%%mmMmm)mxﬂMﬂmmgWN
B H b5 R il @ s E -

XA W 5 B FRAT T HE A G £ 6 S R -

# chapter04/02-propagated/CMakeLists. txt

cmake minimum required (VERSION 3.20.0)
project (PropagatedProperties CXX)

add _library (sourcel empty.cpp)
set_property(TARGET sourcel PROPERTY INTERFACE LIB VERSION
4)
set_property (TARGET sourcel APPEND PROPERTY
COMPATIBLE INTERFACE STRING LIB VERSION
)
add library (source2 empty.cpp)

set_property(TARGET source?2 PROPERTY INTERFACE LIB VERSION
4)
add library(destination empty.cpp)

target link libraries(destination sourcel source2)

KA T =AHAR, A ST A AR R R 2 05 S0 . B8 H A -, B INTERFACE R4
o€ BB SUB M eI E N R ICE A . PANIE B AR EE 2 A HAs . 5, TEE—
A~ STRING A PEERAE N sourcel (@M (A TEX BN INTERFACE_Ai4%).

CMake ¥ XA H & L@ AL 2 H A5 H br, I8 & B A B A5 A =2 & 56 4 UL
(compatibility J&PEA] LA R AE— His LikE).

BESR TR T HAn At 4, BiEEHMERREG HiR, KRG, AREEER (0T EH.
HFEIHEH, HIFAZEEMNHET.

4.2.6 EIfHBEFR

HprfsArEa M, HH— %ﬁﬁTu%ﬁ,%%ﬁﬁT HAARRY, RRBARTHER
(1 Y 110 A2 RN AN AR P —— MBI, 40 5. XS Dy A bR, BOCE AT BIIAZE R A
ARG Hbro

SABER




LT H S, B M T CMake QAT BRI ——HARTH  FESE. SAMEAR
FEAR FRXANEFER Y. CMake 1T LLE SCEATIMEN find_ package() 154 1145

A DL B RE— N H AR B AR B YE: geif e . Smidis il B8 B RS —HE2H e
AT 75 3K o AERLZRE AT TR ), AN ZESC EATT ) SRR B O 2

S BAPTEETT DE A /R, WerLLEAR E 5 (FEF Bl W, HEEHFEHAR ).

7%= BER
B4 H bR et & e
AT SR B ) 44 H b

AR AR T GUEXT HARK 5 —A> 51 Mo T BUE AT LT 482 A ATk

add _executable (<name> ALIAS <target>)

add_library (<name> ALIAS <target>)

A AR EYE R, JFHAR LRSS A4 (AR E R G AT L),

2, A4 BB i B AT AWR? 2400 H (I RELE AR 73 (U0 H 3%) 7 25 AR E A PR H x
I, WUARTTAE 1 SRR A SEBLAT REARYE 1B DU AN R A AR R T Bildn, T Re Ay SR MG — A Bl A
RIT SRS, BCERYE T kRS

¥BOE

KR MHBIE—— DNEAR PR, MREA M EH TR, HEMESZ
Bl Se A% 1 Ja 11 (138450 FH 75 5K) R i) o

POV PEAR A 2 B & —— 2l S SO FE ALK — HEAL TR I S8 MR ZE B — A 2 A T

{§ ] add_library(INTERFACE) B &4l Sk XU ZEAH 2425 5

add library (Eigen INTERFACE

src/eigen.h src/vector.h src/matrix.h
)
target include_directories (Eigen INTERFACE

$<BUILD INTERFACE:S${CMAKE CURRENT SOURCE DIR}/src>

$<INSTALL_INTERFACE :include/Eigen>

AT AR P Berh, B 7 — N B ARSI e L R . 2ok, AR AR AR08 5K,
7E S H BHAREP K3 include H3% 13 E N ${CMAKE _CURRENT SOURCE DIR}/src, fF%2%% H bR
# N include/Eigen.

AT RIXRE EE, R R R A

target link libraries (executable Eigen)

XEEA LIRS, B2 CMake Rt B A# 9K T INTERFACE J& 1A% 8% 2 nT 3047 H
PRIJIE K o

FoAMBHER T MRS, EHRAR—HAIE T AR E RS, TR R
PERY AT o ARG, AT LLREXAS H AR PRl H AR BRI, LA—Rh el D5 (85 SN s 1k




KA1

add library(warning props INTERFACE)

target compile options (warning props INTERFACE
-Wall -Wextra -Wpedantic

)

target link libraries (executable warning props)

add_library(INTERFACE) #8481 % — /-2 % warning_props H#x, FTET#U4T H s LB
TN AR B M m PR T . TR X 48 INTERFACE B AR, IX$E 5 1SS i ] S 14 A mT 28 4
AT B2 — A A R E E A — a4 RIFIAS R, E WA _props J5 4K #: 1 FE 58
FIEE X 73 Ik o

PERREFER T HAREBES? MR IRATVIIR T LA, W] X £ H bR 4 o A i)
ME RS

4.2.7 ¥EEFR

H b XA Ak, EIE K R SOPRAE KRR RGN RSO EEREARRM R, 2
CMake £l — M RGH, 2% CMake BT HINFIR M “gwmE” NTEME TAMES, W
YF 4 GNU Make fill 2 1 — Makefile. iXF¥Ef) Makefile B 'S H S Hbr——Hdh— 2 5% 01
H br ) B, 5y — L2 el .

IXFERIR R 4 B g ALL, CMake 7EERINIEOL N A BB R ES A TE SR S B o5, T
W $AT SR (A — 2 3 L HFR). ALL 2 {EIZ4T cmake --build <build tree> 1fij AN ik £ B A%
H PR A B, v DL m) §i 1 7 2 W Il --target <name> SECRIEFE— 1.

A LT PAT R BUE T REAN R AE R M PR 2, (AR B e IE RIE I —3 5, DMETE
AR AT RACBRIANGE, TRMEIX A ALL H b HEBR EAT:

add_executable (<name> EXCLUDE FROM ALL [<source>...])
add library (<name> EXCLUDE FROM ALL [<source>...])

B X HFRA R —BRINEE R, HERE ALL Hbrz 4, Ak ALL et 8 50t X
BT, w1 BankApp 7~ FH AR

Ty MR EGE S H bR T3 1), H o AR o B i A B A . I ESRIGFBRITE TH
S, MR — D). BN B E A R BR A S T NS . B DA
clean IEHi T1F, TEFHIRT HE XL BARATRe I8 AR 5B SCHE (162 R BankApp 7).

A — PR B ARHLEI AT LLEIEE W E I Sbs H bR s 48 1) B € X TAF——H € Xdr %o

43. WEBEX WL

M B CHBRA — DR ——I N2 ALL HARBUT 4005 HoAth B AR R T EA11, B RE AT
ey (AT BALE if e 3 FHEATLARR ). AR, XRAREER), HERITARLER, P EARNZ
e WO B A ) S A

o ARG H AR IO R PR A RS SCA




o B —PE S BHPERL C++
o BEAEMER A HEIRZ TS GHAT B 2 X HEAE

HE XML AMNES . 55— 2 add_custom_target() 14 FERA:

add _custom command (OUTPUT outputl [output2 ...]
COMMAND commandl [ARGS] [argsl...]
[COMMAND command2 [ARGS] [args2...] ...]
[MAIN DEPENDENCY depend]
[DEPENDS [depends...]]
[BYPRODUCTS [files...]]
[IMPLICIT DEPENDS <langl> dependl

[<lang2> depend2] ...]

[WORKING DIRECTORY dir]
[COMMENT comment ]
[DEPFILE depfile]
[JOB POOL job pool]
[VERBATIM] [APPEND] [USES TERMINAL]
[COMMAND EXPAND LISTS])

HE S HAREEH R, HS5He CHBE—F, HOFnnsikgoezEld. 5RMs
VE AT DA I — i —— 5 ey AR a7 SO (8% #O9R, B B aCHoks s in 21 B 2 X
H %% DEPENDS %1%,

4.3.1 FRBEXSSIERERRE

WAR, ASEEFATH HB 75 2 HAl S B C++ AU, AT RE R Google AN ZE M X
(Protobuf).proto AR 4m PEAE A . protobuf A& — MV & LR M M e — it rsltbds. AT
B & MPUTRCE, Google LEEIT A B T AthfiTH L1 protobuf #38, W] LATE proto SCAFH & ALY,
i

message Person {
required string name = 1;
required int32 id = 2;

optional string email = 3;

IXFER SO AT LS 2 FhiE 5 S ——C++. Ruby. Go. Python. Java Z5. Google #2fit T 12HX proto
SO I 4 H 6 BT I8 A S S5 R T S ARSI g PR 4% o HE BH 110 TR A 220 1 8 G 4 11 ST A
KA, T2 H R UG protobuf #%3X, FHE OSBRI &2 5+

BAVIEAFNTE WA K I protobuf Z P45 7 H AR =ML F2 S ar A (BLAAERS B nT F). BRIk, 3
FEAR e 12 8% 1) protoc i LT R CANMINALE . FAIS1IE protobuf J ¥ 25K 4 ! person.pb.h Al
person.pb.cc 3CAF. WA E X —AH 5E XA 2 AT 9 1k




add _custom command (OUTPUT person.pb.h person.pb.cc
COMMAND protoc ARGS person.proto
DEPENDS person.proto

IRJE, N TAE R HAT SR B4, RS R SO e S

add_executable (serializer serializer.cpp person.pb.cc)

5 IE A AL B T Sk SO AL 2 A protobuf JE ROEEHE, 4% proto SCAFBEAT HEEQRS, P W%
FRKs B B2 3R
— MY (7 ELAS S AR 817 2 A5 — AN B 1 B a0 S ) Sk SO A

# chapter04/03-command/CMakeLists. txt

add_executable (main main.cpp constants.h)
target_include directories (main PRIVATE
${CMAKE_BINARY_DIR})
add custom command (OUTPUT constants.h
COMMAND cp
ARGS "S${CMAKE SOURCE DIR}/template.xyz" constants.h)

AP, AR A op fn S, JHILAEFSEMAR F A constants.h SCAFRSEEUNS 3= H AR 1L,
T DGRBS A 2 Rl

432 EABENXGSEABFRET
add_custom_command() 84 15 —AMRAGI N T FERIEE B A5 2 BT 8 5 AT i 2 AL

add custom command (TARGET <target>
PRE BUILD | PRE LINK | POST BUILD
COMMAND commandl [ARGS] [argsl...]
COMMAND command?2 [ARGS] [args2...] ...]
BYPRODUCTS [files...]]
WORKING DIRECTORY dir]
COMMENT comment ]
VERBATIM] [USES TERMINAL]

[
[
[
[
[
[COMMAND EXPAND LISTS])

B ANSHP R E DA Y “HR” B HAR, IFE LR SR TR AT

« PRE BUILD #7F 8t H A5 AT H AR 2 73247 (X Visual Studio A= s X T HoAh 4= 1%
#%, HAT N1 PRE_LINK).




* PRE_LINK 23 ZAE G B FTAT IR 2 R (A AR S (BA7 1) HARZ RTeAT M 4. A& T HE
SCHFR

« POST_BUILD #1ENZ HARHAT BT A H AR 2 51847

i X AN AR (1) add_custom _command(), 7 LAAHITTHI Y BankApp 1+ H & il 1 56 A1 ) A Bl
A

# chapter04/04-command/CMakelists. txt

cmake_minimum_required(VERSION 3.20.0)
project (Command CXX)

add_executable (main main.cpp)

add custom command (TARGET main POST BUILD
COMMAND cksum
ARGS "S<TARGET FILE:main>" > "main.ck")

EAPAT SR SE G, CMake 3 IR BEII S BT cksumo 55— D SRR R A T AT
XY UAR AR, WAAREREASR S ${) 1, MRAERIES <), Mk — M Emd
Fiaa, THER B AR RSO e R B . XMLEITEYF 2 AR B PR B SCh AR A A .

4.4. £ EEFRIEAR

CMake i =M B A7 Z—HCE . ARSI WE TR, ERENBEA 7 b
e . (AR —BUN ], BB 2 “ORARY, AR M. 28RS —
— A HARTE ERIIE 5 — A AR b B AR AR . (HE, A FEMNTITA SRRSO I 58 AU B R
BZJa, Xe&EEA .

QAT AL KA ) R ? T LICAZAS BT — A AR, PRI HER B R — AN B—E
B B

KA A A Rk (AR genex) P H, H2HESHBEEWER, W@
LINK_LIBRARIES. INCLUDE_DIRECTORIES. COMPILE DEFINITIONS. A&4% J& I 1 Ho At J&@
EAR AR G AFTE A A AR FSRAE A

ERERNE, REAEF A E B AR LR SCh SRR (BRAE 570 W),




HE 1] Note

A AR RIE R AR A R BB (AP B S O BV R ST, Bl DA BERE o R 21
AEF, HATENRES] G . ZEECRT DUER LR J5E:

o B HEHN—A S (file() 784 BIIX AN & FRAS SRR AE il as Rk X):

file (GENERATE OUTPUT filename CONTENT "S$<...>")

o IIN—ANEE XS, IFREG 1T R A E:

custom target (gendbg COMMAND ${CMAKE COMMAND} -E echo "$<...>")

4.4.1 —RRIBE

B A b ) B )7

target compile definitions (foo PUBLIC
BAR=$<TARGET_FILE:foo>)

LI A g AR S E I T —A-D & hr&E (B 28 PUBLIC), ¥ BAR b 2%
SE SUW BN foo H AR —BEH TAF 15
A g 30 S an el 2 ik 2

$<EXPRESSION:argl,arg2,arg3>

\ J\ J
Y
name arguments

K 4.4 A plias Rk R pETE

WK 4.4 Fi7N, 457 R AR 24 a7 5 BT 1t

« DL S FIFES ($<) FFk

« ¥~ EXPRESSION 4 i

o HRIEAFESE, WEINE S ) 4 argl . arg2 Ml arg3 {6, HIES 5.

o > emEEA.

PEFURIERANFEFMSE, 60 $S<PLATFORM ID>. 4RI, 7EM A s &t X E 5
RRFER, AR AR R AR Pt & A 15 R w TR LA & 2

HBE
il R AN SHL S 7 — D RIEABE I h. Ainl, s RE IR E:

S<UPPER CASE:S$<PLATFORM ID>>

RAR AR E ARG, BIRE S B INR EZAIE R 2N S B a2 2K
A




HIXIEA, TUAEL SR — R R T

$S<UPPER CASE:S${my variable}>

FERCE I BOR ROT — MR, AR BUR T — NERGERIE. RNy — 5 WK ARE,
(A E ] .

FHREX
AR R IR AL ATURIZE, BRI LRR, EREEA B R EHPMIER.
S R SRR O A R ) B 4

$<IF:condition, true string, false string>

RENEE S AR RIE T, ST RE—H, fevrme. Wik, TUHR 1
RIEAGIAEMSHL, AR B R HTH S —HE E B — DR IR EAE 7 — %A
R RE=ASH, FIILARREWEM AR . RFGEFRIFIIEOLT, BEI K R AL .

$<IF:condition, true string, >

S MRS G R — IS R LT & AF, A2 RIT N

$<condition:true string >

IXATHE 1 $2ft EXPRESSION #FRAENEE — M hrid ip] . X B R B R4k LA I hidix =
NEDITR, (EERAMMRAES BEERE. T CMake ST F— M1l 7

$<$<AND:$<COMPILE LANGUAGE:CXX>, $<CXX COMPILER ID:AppleClan
g,Clang>>:COMPILING CXX WITH CLANG>

A BIEE S H i f5 % AF—FF, ERIR IR F IR E .

4.42 TE LR

A e ek snT DLTH SR b 2 A
g — R

FARIE AR KSR ERIEN, BN RE.

2 I8 IS ST T LUK 75 SR B o A R 288, (EA JR S BT DARR UG 40 7 R

BUTEAITE T HAMIED, REFRHRE4 .

AT RBCF AT & o AT ZRAE T 1) AT O(fR) Koo o HoAth g #8

HRE
FERT—FIHRTHE R M RIA S K EGIBBEAMBE I, ZAELUam AR ZE BRI 7. A=
TSR 7 f) i QB E AR 2R ME

ZEEEN
WIS 4 Rl




S<NOT:arg>

TREATIRSHL

$<AND:argl,arg?2,arg3...>

HITHZEE O 1, MR E 1.

$<OR:argl,arg2,arg3...>

# returns 1 if any of the arguments is 1.

HITESHAE 1, WERE 1,

$<BOOL:string arg>

Y S BN TFIF R 45 AT IR EA
XL AN L, TR R R O 1
o FIRFH T
o FRBEAXAS KNG, 4T 0. FALSE. OFF. N. NO. IGNORE &, NOTFOUND.
o FF5H LL-NOTFOUND J5 445 (IX 70 K/NE).

FATEREL
AL R ELRIEDN 1, BN 0:

S<STREQUAL:argl,arg2>

R NANC TR SR

$S<EQUAL:argl,arg2>

R 54T B OB 7 IR OB R AR

$<IN LIST:arg,list>

A arg TR BAESIRINEH (X0 KDNF).

$<VERSION EQUAL:vl,v2>, $<VERSION LESS:vl,v2>,
S<VERSION GREATER:vl,v2>, S$<VERSION LESS EQUAL:vl,v2>,
S<VERS ION GREATER EQUAL: vl,v2>

A UL

EHTE
A ZRRUEAMRERAE. ALK, MREN 1, FNA 0.
fi B F) £ 341



$<TARGET EXISTS:arg>

arg HAr & BAEE?
2B WAL S E R IR E A

S<CONFIG:args>

#& args FIYHIBCE (Debug, Release 55) (AN X 7 K/ ).

$<PLATFORM ID:args>

& args FHI4HTE & ID.

$<LANG_COMPILER ID:args>

#& CMake ] LANG %% %48 ID 7 args 1, HH LANG 4 C. CXX. CUDA. OBJC. OBJCXX.
Fortran B, ISPC Hf— .

$<LANG COMPILER VERSION:args>

7& CMake 1] LANG 4w 25110 args B4, o LANG /& C. CXX. CUDA. OBJC. OBJCXX.
Fortran 8¢ ISPC Hf)—Ff.

$<COMPILE FEATURES:features>

A Y A ORI H AR RO PE, IR [A] true.

$<COMPILE LANG AND ID:lang,compiler idl,compiler id2...>

XAN LANG #& HARHJEF, 7E compiler_ids 3% x> HARE H 94 ds . XAk #0x
TR E R E g PR AR I BAR A H:

target compile definitions (myapp PRIVATE
$S<$<COMPILE LANG AND ID:CXX,AppleClang,Clang>:CXX CLANG>
$<$<COMPILE LANG AND ID:CXX,Intel>:CXX INTEL>
$<$<COMPILE_LANG_AND_ID:C,Clang>:C_CLANG>

)

TERTTH 75, #H AppleClang 5% Clang %1% CXX ZmiF#s, W< E-DCXX CLANG &
Yo XFFHRHE Intel ) CXX 4iikds, K% E-DCXX INTEL #p&. fiejg, XFF C Fl Clang 4%
%, ¥193)-DC_CLANG HIE Lo

$<COMPILE LANGUAGE:args>

A — R S 1L args M PRIL H bR T LTSRS a3 SR UK 2 118 5 bR &

target compile options (myapp
PRIVATE $<$<COMPILE_LANGUAGE:CXX>:—fno—exceptions>




EYmE CXX, Y1k 284 1 F -fno-exceptions #pidi

$<LINK LANG AND ID:lang,compiler idl,compiler id2...>

5 COMPILE_LANG_AND_ID ] TAFREERMLL, H SRS RMEANIES . MHLRIA
I EREE S R . BRI, BER: H BRI, DA H AR AR A .

$<LINK LANGUAGE:args>

args T H THERPIRIVIE S

FHEKRE

AR Z ARG R T h o ATCLE SR 2 H AR S ALRT, ] R 53— AN RIE

SR . BACE THE T AMERIEANTHEE IR E 74T R . A AT IER)?

NELZE

FIEAAEE R Bra R R €

$<CONFIG>

fic & (Debug Al Release) % #%

$S<PLATFORM ID>

MHT RSN CMake “F- 4 ID (Linux. Windows % Darwin).

$<LANG COMPILER ID>

{H FI ) LANG % %28 1] CMake % %28 ID, H.7F LANG /& C. CXX. CUDA. OBJC. OBJCXX.
Fortran B¢ ISPC H ] —Fl

$<LANG COMPILER VERSION>

BT FH B LANG %1% %% 1Y CMake 2 P as il A, Hi A LANG /& C.CXX.CUDA.OBJC.OBJCXX.
Fortran 2% ISPC 1 [fj—Fi,

$<COMPILE LANGUAGE>

R G R TR SO R

$<LINK LANGUAGE>

VS B T PR B 2

BB B

L PUR A, A ATHSE AT AT SO B H AR JE . TR, A CMake 3.19 J146, X K2

FakAokUL, 78R —ABFRR LR SCRE R A BARA R L H br 2 B0 5 sh o & (g
1E 3.19 Z R AFE):



$<TARGET NAME IF EXISTS:target>

A BARAEAE, WO H AR B AR RR; SN2 7R 5

$<TARGET FILE:target>

H bR 3l ORI se dE B A

S<TARGET FILE NAME:target>

HARSCIE 4

$S<TARGET FILE BASE NAME:target>

H b R 2 4 B

$<TARGET FILE NAME:target>

WHRTZAGZ . Ebtn: libmylib.so %4 & mylib.

$<TARGET FILE PREFIX:target>

H R34 (1ib) BRI

S<TARGET FILE SUFFIX:target>

HARSCAF 2 1 JE 28 (B e 44)(s0, .exe).

$S<TARGET FILE DIR:target>

H b B SR H %

$<TARGET LINKER FILE:target>

HEHE) H AR HARREF A0S HF . 8%, HARRRIEE (a, lib, .so) fEE A BNAEHE (DLL)
P& b X TahaEE, #2.lb $AE.
TARGET LINKER FILE $2fit 7 5% ¥l TARGET FILE ik 2R [ i 380 08

$<TARGET LINKER FILE NAME:target>, $<TARGET LINKER FILE
BASE NAME:target>, $<TARGET LINKER FILE PREFIX:target>,
$<TARGET LINKER FILE SUFFIX:target>,

$<TARGET LINKER FILE DIR:target>

$<TARGET SONAME FILE:target>

W soname(.s0.3) I SCAF1) TEREPRAT

$<TARGET SONAME FILE NAME:target>

1A soname HJ 44 o




FER

ES

$<TARGET SONAME FILE DIR:target>

WA soname ) SCAFRT H 3.

S<TARGET PDB FILE:target>

FEHEAR N H AR B FR 7 U B SCHE (pdb) e R R4S
PDB 4t 5% # TARGET FILE [ #E ik =K

$S<TARGET PDB_FILE BASE NAME:target>, S$<TARGET PDB FILE NAME:target>,
$<TARGET PDB FILE DIR:target>

S<TARGET BUNDLE DIR:target>

BUNDLE(Apple F55E 1)) H R ¢ 815 (my.app, my.framework 5 my.bundle).

$S<TARGET BUNDLE CONTENT DIR:target>

HIFMBNEHXWEERKE. /£ macOS L, E & myapp/Contents, my.framework
5% my.bundle/Contents. b 3K {4 JF & £ (SDK)(W1 i0S) [ £l &5 ¥4 /2 J ~F ') ——my.app,

my.framework B, my.bundle.

$<TARGET PROPERTY:target,prop>

H #51 prop 1H

$<TARGET PROPERTY:prop>

TN FRIE R H AR prop 1.

S<INSTALL PREFIX>

2 H b H instal(EXPORT) S, 203 247E INSTALL NAME DIR HRAE R %238 H 3%, A

R
WAEEDL T, A FRAL S B RR S U s Rk . Bt T o, B
B

S<ANGLE-R>

FHAE > 775 (BRAE > WFRHE)

S<COMMA>

THE, 7Y (S, KPR

$<SEMICOLON>




THIE, 55 (B SHEHT R

FITEREER

it FHRA ST DATE A s i B AL B 7 77 3

$<JOIN:1list, d>

] d 7> B L5 7 B I A1

$<REMOVE DUPLICATES:list>

XA PR BIER ER TR

S<FILTER:1list, INCLUDE | EXCLUDE, regex>

i FH I 38 s A 5 AR T

$<LOWER CASE:string>, S$<UPPER CASE:string>

R 75 O 5 — R DL

$<GENEX EVAL:expr>

B expr FAFERAF N ZET H AR LR SRR ERIEARME. HiREREXNRMERE AR
B CEAIARB IR i, XIRAH.

$<TARGET GENEX EVAL:target,expr>

5 GENEX_EVAL #4500, (HiX & 7E Hbriy B3

M AXHRIER

CMake SCRUR REARIFHMEREAT 242 “ S MRHIRIER . b BATA A%, L5770

AATARER?

FRAE v3.13 SCRS (FE B RAS FHER 1), “IXEeRIA At , AL O R IR TR .7
AT LR T 5 25 AP AR K P SERRCAS, - LAt A2 — A5 s e ik K
R E R, LN RIA UK IR B EATHIEE — S8, SR a2 AT

$<LINK ONLY:deps>

i | target link_libraries() &% & PAfF i PRIVATE deps BEFEIKH, X ASAE AR 75 Kt
AT HE

$<INSTALL INTERFACE:content>

#7145 instal(EXPORT) —#2 A FH, D3R [B] AH B2 R A 25

$S<BUILD INTERFACE:content>

45 export() — & HI B Al — M R G 3 — A AAREA, R Bl 2



DL i R R0E FOR6 H S BRI SAT 74 AT e e

$<MAKE C IDENTIFIER:input>

¥y ChRRFT, IS TR HAHRIAT N (MAKE_C_IDENTIFIER).

$<SHELL PATH:input>

FRART R (SR 2 19) B 5 AR RAILARR shell BEFERER. 12 Windows shell
FHUEHOR AL, 7 MSYS shell HURsh 5 554l POSIX 84 7%

e, H—MEERERRIEN

S<TARGET OBJECTS:target>

PNEEZRE SESEAERE S @ ERIETIES

4.4.3 AILAZRA9GF
B MBI SEBrf] 7R SRR R, — VIR A SR . R4 R R R A — L

HELRLE

FEA, e THERE, DR e BN E —Debug. Release &, FEEEFLL T, TRE
SRR BT G118 B A 2R B R A R AT B . — AN S AT B 7 2 $<CONFIG> 2E il s R ik
=

target compile options (tgt $<$<CONFIG:DEBUG>:-ginlinepoints>)

TR CONFIG =& 7546 T DEBUG; £ & X M it, ERIEANMER 1. IMTHIFES
IF KX AL true, -ginline-points AR EXE I N BE T

FET RGN AITRE
Az s ik FOE T LR O TF i 4 I 4 i il vt 1) — 17

if (${CMAKE_SYSTEM_NAME} STREQUAL "Linux")
target compile definitions (myProject PRIVATE LINUX=1)
endif ()

HiXZER RS, HERmIERESETRM-DLINUX=1. BRXARRK, HE] LIRS i
BN — MU R IE

target compile definitions (myProject PRIVATE
$<$<CMAKE_SYSTEM_NAME:LINUX>:LINUX=1>)

RS TARRARYF (B At RA ARG AE A 152 2 A, 7T LAKE 22 /0 AR TN 2B A
RILAPRAREI . XMFT, w2




A IR T E AR A AR O R
AEAIAEE R T P i e A, 42 2 m] DL RG2S 9 13 2R VL T O b 28

add library (enable rtti INTERFACE)
target compile options(enable rtti INTERFACE
$<$<OR:$<COMPILER_ID:GNU>,$<COMPILER_ID:Clang>>:—rtti>

RUEEIXFE— AR R0 7, CEn DA 2RED 2R e RIA N 2R A4, AR
15 B TR R B ME— 5 7%

o f#f COMPILER ID £&754 GNU; #2X A, OR{EN 1.

« HAR, HiFEE COMPILER_ID £ 75N Clang, ¥ OR 15 N 1. &M, OR{EN O

« % ORMME N 1, fE enable_ rtti PR BUH IR I0-rttic A, fHAHAM .

BNk, ATLAM enable rtti £ 1RGSR AN AT AT RE I o 5 9 196 45 SCRF,  CMake RS I-rtti AR

BREEMEERIER

FEAE A RIE P IR E TR, 2B 2P AW . AT LU SO A e i R
&Ik

N, BREKEMA:

# chapter04/04-genex/CMakeLists.txt (fragment)

set (myvar "small text")

set (myvar2 "small > text")

file (GENERATE OUTPUT nesting CONTENT
"1 $<PLATFORM71D>
2 $<UPPER_CASE:$<PLATFORM_ID>>
3 $<UPPER CASE:hello world>
4 S<UPPER CASE:S${myvar}>
5 S<UPPER CASE:S{myvar2}>

B R R




# cat nesting
1 Linux

LINUX

SMALL TEXT

2
3 HELLO WORLD
4
5

SMALL text>

B AT R W AR

1. PLATFORM _ID Ffi H (B /& 381550 F Linux.

2. B I RO KRS LINUX.

3. AT DAt 1

4. ] ARG B I BUR RN A

5. WEESHHATIRE, FRFES ) RN E R RIE R —H 5, By RA 7R 1 —i5
K5,

HAETENMANEINRSEWMERNY BTN, AHEETEPHHRES, EMHH
$<ANGLE-R>,

£ FRIEXS BOOL BEAFKREMNX S

THEAT/RRAL BN 745 & (R, B R R IA T e i NN R BB 2 T e Al 5 H M
AR, B Y2 TF K7

# chapter04/04-genex/CMakeLists.txt (fragment)

file (GENERATE OUTPUT boolean CONTENT
"1l $<0:TRUE>
2 $<0:TRUE,FALSE> (won't work)
3 $<1:TRUE, FALSE>
4 $<IF:0,TRUE, FALSE>
5 $<IF:0, TRUE, >

KA R B 1 30



# cat boolean
1

2 (won't work)

3 TRUE, FALSE
4 FALSE
5

RE R AT 5

1. XRE—MA/REFF, HH BOOL A 0; ik, TRUE FHFHAZE N,

2. XS AN LY R ——1FE 4T SLARYE BOOL {547 EN TRUE 8% FALSE, {Hi T th2— /M
IRMERBRTT, WASEEMN—A, FEHmAITEL.

3. W RFEAE MR RN IR —R MR RIF, KBNS HEEHESE 179,

4. LUTF JFk a4 2612k, Hth FALSE, KA — 1SR 0.

5. M RIB R R E— U AT EON /R FALSE WA R, SOZAH 5 — o .

AR R 2 BRI 4 . AP IREINE R B ESIEE LRI RS KB &,
A DRI (R IE SR 2 55— AN S fFrh, RSN I AR A B R R oAk 70, DU FE S bt AT 28
fitto

4.5. B2

B H b T4 5 15 U CMake T H R H . AFH, AMUHE 7 BR8Pk
HARZ B0 AR AR A, 3B THE 1 W T {8 ] Graphviz BEERLE B3R P B oRIX 25 B

A XA, BURES TR H AR OB IE— B I (B AR AU T — ey AR H AR
EREWIRYE, R TS R SRR R YRR A . X MR AR T, DAY
iy BRI RRR LS JR b, 3 7 EEE I IR EATT R SE AL B B g (it — 2D Hbs . AMITIE R T
I EAERR I R YEOR B 2R, Q] fRIE SR

RJe T Z e 7O BAs—— AN HAR. 4% AR . HAEDH IR LR, Rl
&G FIE TR EAT SRR R EE G R N . AR5, e TR E B bR, L I AR S E R
BOW AR A B . 25, TR T BE SIS (WA A BRI SCrE S e BIPESE)
AN 5 BRI ——FE R H AR AT RIS R R 25 R

AE A 8L 1 1HE TA RS RIERX IS, 568 RO genex. AR T ERIIETE.
RE DR E R SR RE AT TR, SRa, AT 17 PR SR I SRAE —— X A ZR (B AN 45 R e 55
—MEE H KBRS, XWIEAT 7 HEMARR I MPRE . eAh, BN T SRR, IR
T HAE SRR P ) AR

A 7SR, O A TG TR G+ IR R B AT AT RE
A o




4.5.1 ¥ RIRIE
BHRELEE, LN %R

+ Graphviz L RY:
https://gitlab.kitware.com/cmake/community/-/wikis/doc/cmake/Graph
viz
https://cmake.org/cmake/help/latest/module/CMakeGraphVizOptions.ht
ml

* Graphviz 4
https://graphviz.org

 CMake H br)iE:
https://cmake.org/cmake/help/latest/manual/cmakeproperties.7.html#
properties-on-targets

o AEIETEE A ESK:
https://cmake.org/cmake/help/latest/manual/cmakebuildsystem.7.html

ftransitive-usage-requirements


https://gitlab.kitware.com/cmake/community/-/wikis/doc/cmake/Graphviz
https://gitlab.kitware.com/cmake/community/-/wikis/doc/cmake/Graphviz
https://cmake.org/cmake/help/latest/module/CMakeGraphVizOptions.html
https://cmake.org/cmake/help/latest/module/CMakeGraphVizOptions.html
https://graphviz.org
https://cmake.org/cmake/help/latest/manual/cmakeproperties.7.html#properties-on-targets
https://cmake.org/cmake/help/latest/manual/cmakeproperties.7.html#properties-on-targets
https://cmake.org/cmake/help/latest/manual/cmakebuildsystem.7.html#transitive-usage-requirements
https://cmake.org/cmake/help/latest/manual/cmakebuildsystem.7.html#transitive-usage-requirements
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7 S PR o PRI T RAE BN BC B AL ], B3t IDE B4t (AET Mg, gk
T LA AR X PRGN S ERE . BN b SO . SERRI AT AR . TR SRR
MAAE A . DU B ) 7 SO B AT X 2, AR P ib TR A5 R TR EL (Rl 2 fR B0 2
P EH.

C++ ot g i A2 AR AR AN 7855 (IBUR L RIX PRI L A ). X —Z=, T fE
G W TAER), FoN B BOR AT 4, DA 52 m — B R 4t

ZJ5, BRESRFA R v D A 4 & R B g B, 0] 2ok Y i A5 PR AL 5 11
M, DA GnAe] 1a) PR A5 e it 2 0 Zi AL BR A SN ST

W, RIEMENE NI BE—m S . RO OSSO RS2, FR¥ a5
R[5 F AL B 85 08 X Adi Ak H CMake FIMMEIIAR & . IRATEENH— LGB BE], 5 > Wi
CMake Z &L B AT 245 C+ A5,

ZJavh A, DA EI RIS AT s ma 1 R o T AE 23 o s R B A I A
AR 2 4 A

G, KRR e B g R R, S PG Sk SO RN G — A el D e B TR, g R I R A
g, M, FHERAN g A E TR G R

Az, FATEKRHS LU 388

o AR

o TRALFHEACE

« BeEMRALER

- AR

e

5.1. HHXER

A] ATE GitHub L #83]4 & op HILAACAY https://github.com/PacktPublishing/Mod
ern-CMake-for-Cpp/tree/main/examples/chapter05,

PR SRR, R 2

cmake -B <build tree> -S <source tree>

cmake —--build <build tree>

A FH 38 24 10 % 4% B e <build tree> Al <source tree>. V4 MG 2 Hbr/4nH H 4%, A
AR YT BT 7E B B A

5.2. HmiFHEH

G P TT LR BRI Dol FH R AR 5 5 1%, FeHON RN SRS A R . T DA il
FRWEE (WSS R) QU N LR, A 200 AL PR 5E T AL PR B0V G T8 = AU4R7T . AN /e 22


https://github.com/PacktPublishing/Modern-CMake-for-Cpp/tree/main/examples/chapter05
https://github.com/PacktPublishing/Modern-CMake-for-Cpp/tree/main/examples/chapter05

EIEMEH] CPU A7 4%, A B EKAERE, AR ZE BEHERM. Ji%T5 5 RILRE o, Pk
S5, B, JRRIRE S AT AU (EVRR AT REIRIFIERE).

C+ M T B S Y PE—— BN RE P AE AT BT ZRH P A D IARRS . 3X 2 Java B Python 5%
WA R EATE, REER P RIGSATREFR, A AMREER . B 0 R 2 B A O
FEfY o BEROUERAT H ORI CH KSR R IRHUS T REZ TR, R RRS £ — 5%
B, BE&RMARERT, NI R A VERE .

QRFIIZAT C++ T2 2L

BOF R HRER?, R0 S R .

R BN [.cpp SEBLSCAE (BRI R.T0) g 00 H AR SCAE -

R H AR SRR B — S PATSCPE AR, FFASINETAT AT —— 3 25 o R S I
NTIBIT R, B RGN nEas i TH, R LA A B 2 7 1 3l
WA BB AE o AR INAAS SOk SO DU R Fe IS LT R, IR P AU A2 45 4R o
5. C++ s T a3 $hAT A special_start pECRINER Ar AT S BB E . JAZhE&RE, VI
WSS, IREMNSEEEOR. XA, AR mainQEH AT REH5).

AL TARRE ARG, ARIZZESIETHIRPIE 0. Wl amE, oo i bl
—UEETREMN (A ROR B . BT, BRPFrROFBCA AT A BRI (RIAEXE DU R s R B R
XY BEAFFACE MR . RIS ATIIIEL, RS, AT RES RN (B g 160
DA Q@) . G Fa A AT REAE AR A2 e & i A i A O -

Ll s

5.2.1 4wiFITIE

Ui W R OE S FONRYOE S P R —— R E I DR E T4 e T 6 1 i B AR SO
ALY (RFE A PR 28 7] LB AT IR 2) . 7E Linux b, SIRAT 4% 20 mT AT A n] B
#%:X (ELF). Windows f# ] PE/COFF #%:0kiYE . macOS 1# F 12 Mach X % (Mach-O %K)

H bR SO AN SO Bl e . e i — D g 1, SR e il I B R a i e 3 —
NOPATEFBE S . FTEL, B CASET, AT DL S B g B WIS S5O ST SR 4 B ]

U PR L ABAT LA AR IR A 3 — > B AR S

sk 3

HE

15

etk

A Rt ) SCA
AL (K 2 89 a8 B3 ) 2 SEbrdn el i) —32 . 7B LR ZEAH 77 AR JEAR
i, AJHAT #include 54, FE CHME S HbR IRAT (#define 82 A1-D #ridh), AHRIHRMZE, HA K
ot B BCHERR L T #if #elif H1 #endif F8-2 HIE /0N . TRALHL AR IFA 1 fF C++ ALY, FrBAHEA
= NEPOS AR TR, REwtk, HTAEEMEESHRET 7 HIE & 2 o0 HE ) AR
Mo ANy, IFEE 2 NIRRT IL = A I RE /7, ARG ) B

BT RREES . WIESGENFR MO (B8 TS 6 5 A S 30F) I AT i

o, BHHNAEXbRD— R BIER . BEXE. A, HidgoHaRNd 58,

wok wh =




FFREEATHIUF ANAFAE A 75 A C++ AR ——IX AN RO IEE 2 B Bl (Gl %, X2 4TEN
R T T A 5| NE H BOER ). e, SATIE X r——4 Bl A SO P B R R B R IR
o Bltn, 2 R R IR TR A (A RER AR 2 717 AR &)

L2 RIET B AT IR S5, KX SHIOVRE T CPU MTE4 . A Lg% 485 br LAl
AN G S, 2SR JE T DME R 45 R E VC AR Y, BLZE R CPU AT BLHAT OB 234 XAS
A 1R U BB AP ZE AR TR B LA o T, IXRE R R A — Nk, W A RN AT i3
RIS SCAS GXFEA AT REAMETT) o

AR AAEBEA B R, AR BRI . AR —RICHRE A — R, b
BTt M A7 A A I IR A RS . — A BB Z A2 RS B K. 2 1 a8
e “B0007 BRI R B, AR (bR E AT ATE DL T 2 R AR A L —IX
BUR T G B A A SEBL) o XA REANER T PATIREE I FRD T AR, (BRI Bl (AT 4
AT FRIIAT).

AR T HER SO AR H AR & 152 RS SRR AL AAHES BN BRSO 1A AR

PRE B R I PAT—— AR 4 T — TR, SRy, FORIE 3t S8 AL 3 T H AR S0
oy, RN IRAT SR o X2 N ASCIL VEARRD i i g b B2 88 TR0 A — 2k ok H b S A

X BT B A — AN AR R, T DARC B DA R AT e R, BA WAEH CMake &
XA TR

5.2.2 ¥IRELE
CMake $&4it 7 2484 k2 m o BL:

« target compile features(): 75 25 ARG T T REMI g PR 48 K 4 i 0L H #r
« target sources(): 1] &5 LI H RIS IV .

« target_include_directories(): 15 B FAL &% 10L& B A%

« target_compile definitions(): 15 & AL & X,

« target compile options(): 4 & T % 1 2% HI L T

« target_precompile headers(): g3k 14

CL BT 152 B 2 2R 24

target ... (<target name> <INTERFACE|PUBLIC|PRIVATE>

<value>)

Birek, KSR EMEALSE, JFHRT U T TR r A . 54h, I ERE— N — A i #
SCHPAE R RIB

BoRmIFSR R M ER R

1ENEE 3 B TR RIRRE, W BN B e, IR BU T N RO P AR G R B A5
— A IR A X R TR AP R AR yo X PO P AEAN IR 0 T E B b i A B R R AT
%o A R RS R, i AR AR TR T R

MRS SOV E H S BT 00 T AT R




target compile features (<target> <PRIVATE|PUBLIC|INTERFACE>

<feature> [...])

CMake R T fif C++ brif, FFSCHFIX LS compiler_ids ()9 s FF1E:

* AppleClang: Apple Clang for Xcode versions 4.4+
* Clang: Clang Compiler versions 2.9+

GNU: GNU Compiler versions 4.4+

MSVC: Microsoft Visual Studio versions 2010+

* SunPro: Oracle Solaris Studio versions 12.4+

H EL) Note

Intel: Intel Compiler versions 12.1+

28R, W] LUME ] CMAKE CXX KNOWN FEATURES A8 &, {HZU# @ C++ brifi—
cxx_std 98, cxx_std 11, cxx_std 14, cxx_std 17, cxx_std 20, 5{ cxx_std 23. &FEY JE 1L
7> 1 R Z Y .

5.2.3 EIEBRR

O 28 J T8 40 ] %5 JF CMake WF 26 35 SC A 4 Bk 1 524> H b
add_executable() B, add_library() i, 75 E5EAEC4F713R .

BEE T RIS, A BRSO FI R K. e AT RS B — L4 UK add_--
O 8% Mz N e? —ANFEEAT B8 &7 GLOB # 3 i H file() 84 ——n] LT H U4
A SRR EAEE — DN E T . TR SR S 8Liss BARAE T, AR 20T 31K 3
-

R RAT SO B, = A

file (GLOB helloworld SRC "*.h" "*.cpp")
add_executable (helloworld ${helloworld_SRC})

BN WGX PP 7% . CMake FR4E F1 3 SO O BE CUAE ORI R e, BT A AMIBCE 5, A T e
SAEBAATATE R G5 AT (AT [R50 Hp FRA 1 A, X2 SR RE 1 2 ) . BRItk
ZHh, WA TE B AR B A BT YRR PR 1 40 CLion (CLion R AT —Lbay &R HERARITH )
%5 IDE AR A .

FAEWAE B AR R AR, WA S AR IR SR, Bl A ERRE E S B SR
4, 1 gui linux.cpp A1 gui_ windows.cpp?

A LA target sources() 8218 INVE SCAE 3 2 B 12 1 H A5

# chapter05/0l-sources/CMakelists. txt

add _executable (main main.cpp)
if (CMAKE SYSTEM NAME STREQUAL "Linux'")

target sources(main PRIVATE gui linux.cpp)




elseif (CMAKE SYSTEM NAME STREQUAL "Windows")
target sources(main PRIVATE gui windows.cpp)

endif ()

R, BT LERTG B i) 4R S, (HR KKK SRR M AZ A A EEE? 4718,
HATR GEIE A AR VEIEATER, FFRETFIBIEAN]
BEAREL TR T R TR RIS FIR AL, 2 P RIEIRATEIR AL T 25—

TAb .

5.3. T IEACE

AL R AR AE A R I RE A BRI, (BT A0 S sh g AT IR . AR R ORI/NT A,
e BT S A& SOPF AR, DA T (56 P FAR A8 5 S RS AR i 45 ] CMakee Fic B 12
ELIE S

5.3.1 =B XHRIEE
T4k P 45 e B AR (1 R P R BB 13 #include #8260 b/ hpp k0. A BRI

« #include <path-spec>: J3¥ 5 3

« #include “path-spec”: 5|5

TRAL PLEART IR E AR T SO A B X 48 % o R EBNX SO AT REZ A ). AT A4
Gy 15 2R IR H 532 (B C+ IR BCA I X — i, X TR B AE G A I T

HH, RIESER AR S B3, SRARIE C+ FERIBRHE C Pk S A AR R GEH 1Y
EB

515 TR AE Z AT SO A P R A S B, AR AE H P B ARG 5 10 H 3¢

CMake 24t 17— M KIRME LR R AR, DRI 28 1k S0

target_include directories (<target> [SYSTEM] [AFTER|BEFORE]
<INTERFACE | PUBLIC|PRIVATE> [iteml...]
[KINTERFACE | PUBLIC|PRIVATE> [item2...] ...1])

A LA IN S S 4 P B8 A6 25 19 8 U AR, CMake 2285 B AN TR B A M B2 R G b B 4 16 2%
WH T, R — MR E TSR AR (B 2-1).

1 F§ BEFORE 5. AFTER #fi € #8122 M 1% 4 N2 H #5 INCLUDE_DIRECTORIES J& 1 i) i 4
SEJET, IXATIAR g PR U R AE BRI B SR AT /2 2 ok 20X AR 1Y) H 5% (B R AE D).

SYSTEM K5 53 AN g e P 4R L (1 H AR ER R4 H % (BRFE A &), X TV
LIk, X MERAEJy-system FrEFR AL

5.3.2 FAIEEENX

ACAFLE AR B B 32 30 ) TR B2 25 1) #define A1 #if. #elif Al #endif 84152 B H NI 1)
1+




// chapter05/02-definitions/definitions.cpp

3| #include <iostream>

int main() {

5| #1if defined (ABC)

std::cout << "ABC is defined!" << std::endl;

7| #endif

#if (DEF < 2*4-3)

std::cout << "DEF is greater than 5!" << std::endl;
#endif
}

bR b, XA T AT A WA G BRI € L ABC % %€ X DEF(fEA 4 DEF £RiAA 0).
AT DL AL T BRSO TOUHS AR I AT AR AR AR 1 AR 3K — i

#define ABC

| #define DEF 8

PTG, MR £ B BB 1

ABC is defined!

2| DEF is greater than 5!

XEFERAR S R, (HETRATERIE SRR ZR (e RS A& R G B A 43 70) SR B X L
9y, SR AEHE? G B! AT LUE(E N CMake #1865 C++ ikas, X—mtHARE R,
target compile definitions() 54 T LA Z1X — £:

# chapter05/02-definitions/CMakeLists.txt

set (VAR 8)

add_executable (defined definitions.cpp)

target compile definitions (defined PRIVATE ABC
"DEF=S${VAR}")

T A ARDD K 58 AR T-PAS #define i56), 1 BLH B CMake 1A E A ligs Rk, I
Homr DIt e & e 25 At e
X SGEH PA-D A3 E——-DFOO=1——Af& 5 gn i an, — T K& VIIRTEX N & A
AR

target compile definitions (hello PRIVATE -DFOO)

CMake A ARG — 5, FREMBRAEMTRT F-D Fr&. RIS /558, Pl LS.

target compile definitions(hello PRIVATE -D FOO)

D R—APHIOSH, EMRIERN— TR, RIS PR




BTN FABERE W a7
KT HRITIRRRT B, — SR 2R UR U FH R 19-D 8 RN #ifdef/ifndef $8 2 I G .
B T VR U ) B AP LB R A B A, RAE 2 X UNIT _TEST B 208 4]

class X {

#ifndef UNIT TEST
private:

#endif

int x ;

BIRXA GRS T (8 (Fe v BT A ), (AR AN T BTN BN 2 A 2
FE 1 1 05 322 AL TOU L AE, IR R)Z SEBIL N RS L o X B BUUR AR D9 I A R R T BL

A Git #HITHRIFM A IRER
T SRR RE RN R 2w B, — ANMBEF 67 7T B 2 A% 18 B T M ki Se A
PMEIT B AE SHA:

# chapter05/03-git/CMakelists. txt

add_executable (print commit print commit.cpp)

execute_process (COMMAND git log -1 --pretty=format:%h
OUTPUT VARIABLE SHA)

target compile definitions (print commit PRIVATE

"SHA=${SHA}")

SR JE AT LAAE I A s

// chapter05/03-git/print commit.cpp

3| #include <iostream>

// special macros to convert definitions into c-strings:
#define str(s) #s

#define xstr(s) str(s)

71int main ()

{
#if defined (SHA)

std::cout << "GIT commit: " << xstr(SHA) << std::endl;
#endif

2| }

PR, T AACRS ESR A P AEABAT TR PATH th2228 1 Gite 47E4E™ BN EBAT IR R H £
AR R E KIS, AR o P [, o mT DL 2 22— Git R A T A i1
FRLER) T i o

PRERMER IR0 TIRRARF AT X R ERU, XARMRE TE, HEALAILH1E
BRI SN S R AR A A WE?
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533 FELELXH

EHZ AN R, A LLE target compile definitions() 516 € X Al e — M4 (HAREH 3
ANy, HA &g HSMARER SR, 2R)E1E CMake 78 E411752

Al LU# F configure_file(<input> <output>) $§4>, 7] LLANIXHFE AR AR A RSCGHT 1) S A

//chapter05/04-configure/configure.h.in

#cmakedefine FOO ENABLE

#cmakedefine FOO STRINGL "@FOO STRINGE"
#cmakedefine FOO_STRING2 "${FOO_ STRING}"
#cmakedefine FOO UNDEFINED "Q@FOO UNDEFINEDQ@"

OEPCINYSE SEC e JAE

# chapter05/04-configure/CMakeLists. txt

add_executable (configure configure.cpp)

set (FOO_ENABLE ON)

set (FOO_STRING1 "abc")

set (FOO STRINGZ2 "def")

configure file(configure.h.in configured/configure.h)
target_include directories(configure PRIVATE

$ {CMAKE CURRENT BINARY DIR})

A LALE CMake ZE R M SO, ARIXHE:

//chapter05/04-configure/<build tree>/configure.h

#define FOO ENABLE

#define FOO STRINGL "abc"

#define FOO STRING2 "def"

/* #undef FOO_UNDEFINED "@FOO_ UNDEFINEDQ@" */

@VAR@ 1 ${VAR} & 547 fF# CMake ¥R SCAHFHET & . X T 2@ XM,
#emakedefine B4t Ay #define, XS T A& AL & H/* #undef VAR */ &4t .

5 7 B FU #define 1 BY #define 0 4 # If B, 7] LA# A #cmakedefine01 X% .

AT E N2 HASE SR R T B Sk ST W2 AT LUK B A B A SE IS A e

//chapter05/04-configure/configure.cpp

#include <iostream>

#include "configured/configure.h"

// special macros to convert definitions into c-strings:
#define str(s) #s

#define xstr(s) str(s)
using namespace std;

int main ()




N

[

>| #ifdef FOO ENABLE

cout << "FOO ENABLE: ON" << endl;

#endif
cout << "FOO ENABLEl: " << xstr (FOO_ENABLEl) << endl;
cout << "FOO ENABLEZ2: " << xstr (FOO_ENABLEZ) << endl;
cout << "FOO UNDEFINED: " << xstr (FOO_UNDEFINED) << endl;

I Hix B C4& ] target_include_directories() 1824 E 4 H N2 include %429, B LAAT BA
G PR AN s AT

FOO ENABLE: ON
FOO ENABLEl: FOO ENABLEL

FOO ENABLEZ: FOO ENABLEZ2
FOO UNDEFINED: FOO UNDEFINED

configure_file() 1§38 H VF 2 K8 AL STIFRUIRIE T . 25 BB B 7E 2SO DLRIPE4R15
B (BEEAEY F B8 7)) o

HER U S SO AR e B S 22 Jm s BERT DATHBAE ST R 22 SR b el 7 i A QRS .
TANRE ERME 5 0 A B g (X290 BRIBAR ™A% ARHE), Bt LA € T LAY MARALas 1B & - ik
FATIR A 2T X FE QT M i 28 45 SR AR T

5.4. BLEILES

AL B o il — B B e, IR R E 4TS, TR E W RE N\ NIX B I IRAE, oAE
AT S T AR B BRI o X 9% 08 R—— A B OGS R A 2 3 mr RS B MR (s D () CPU A
. BB A AR AR N AE) . AR A D IRARRE Y, T K E R, DETILT R
EBEE, 2RO AR CPU LT THER IIARAS . ARAL 2 ALK e VR L8 R 25 ] DL BR ERR 4, 3822
¥ ARy, T G HACH RS 5o e LA AT A S0, FORE A B ek A v TR o
(FFREAKREER). CHEHNAE, B2 28 8 0] DUEAS [ I [ B &5 A AR R )4 . 20T DA
FEIX BB B ks> — e g & J Y, HERE S AR5 ) 5 4 A AR 1 58 A A TR R 454

KEFIROHA, 5 HET RFIRHBERE S, 2 iE IR A BT 1A AT AR
AT S8R . IRMER BRI RING, XEErF SRS, ot T A 1.

F— 5T, PR B IR AR, R e A IR BT B T 2T . AR R — Sk TR
RS T —A BB APATIOE, Jowd B iR EL . HENRIA S s r X, A
e — A E R, MRS, EREAIAAEE L.

AR AE B OBy, S5AnEER - e M EBEREE 2. RAVEE —FRE LW, 7
GNU GCC 1 LLVM Clang Hr] FHRAGES, MM T At 22 A K, Ha 2T ger.

Y2 i as BAE L N A S B AT 4L (B35 GCC), HAEHABEI A ZIXAE T . AetE
NHABEASE? B SR L 2, A LAE ] target_compile options() 54>, FHATITE AR M G 1R A%
PAFHINE




2R WA S A B AR SR

target compile options (<target> [BEFORE]
<INTERFACE | PUBLIC|PRIVATE> [itemsl...]
[<INTERFACE | PUBLIC|PRIVATE> [items2...] ...1])

TAVSRBEEA N0 B ARy AT, FFHRE AR T IRAIITHS, CMake K445 7€ 1L 1T

B 2] B A5 1)3E 24 1) COMPILE_OPTIONS A& &, k) BEFORE I 7] LU K4 i fUAH B
126 T5UBCEE U 18
H EL¥] Note

target_compile_options() & —MEMHIES . L] LU R A 2 1-D & IRt HAh 24,
At CMake iEHE4E T target compile definition() 64 . &2 E WU A] fEfd ] CMake 164,
RNHEAEPTA g PEas B DU E )77 XAk

JE THI PR 788 73 K9 21 AT AR K 28 o 126 o R P FR 8 AL AL o

5.4.1 ILEH

PEAL R B BT AR ATy, AT DA g B A 36 ) e AR G AT G B . 22 T T A IR 807V
FEAER A, JEHFE TR RER TS ERMPN TN TIEREER AR, & HEEERE
HE LT 12T R TTREA 5, BRI A We? BT AR 21— N8 F Ik 7 e —— AL U A 5

RE B PEAIRME 70 2 3 I EARAE A, FH-O<level> i RIEE . -00 KR ANHEAT
oAk, EHEXERFERBINGIN . H—H, -02 W NETEERN, ApmERAmARE, HLL
35 1% R VRIS [ A ARAN

AN TPEZER-01 Z], X (kT 7 2) Alae e —MRIFIIr R TT Z—H e
B HARA LR, AN 2 KM PRI G PRI

ATLMEH-03, X maiih, mBR-02 —F, (B85 SEARMR I 7512 S 12 e A KRG 2R 1) B
1k

A — LA AR B2 A AR BT R RN (A8 /), -Oso H — Ml it 4L, -Ofast,
AERE Y CH+ FRAER)-03 14k F R KX ) 2 -fast-math M-ffinite-math AR E R, HREFZ
KT R ER (REEAE R IZFE), RiFEAIHZNSHE

CMake | f#AN 2T A gm iR 802 AE R . PRk, i o iRas 52 gt — Lo BRI bR SRR AL
FERN GRS, fAE7ERTHE S (CXX FT C++) FIf A E (DEBUG 5% RELEASE) ¥ & 41 [l
(ANRFEE T BArH)) A&

« CMAKE_CXX FLAGS DEBUG % -g
« CMAKE CXX FLAGS RELEASE % -0O3 -DNDEBUG

Debug BC B A AR AL, RATE B ELEET A O3 Al LMEF set() 164 BB, si& s
— AN B IEET, BEREBRIMTAN. BIAFEMRE (-g, -DNDEBUG) 5 M e—— K75 N IR 2%
RAHEE—Thite.

# CMAKE _<LANG> FLAGS <CONFIG> XFEfA s Rl e—EH THE Bir. &
VORI JE AN target compile options() 54E A ACE Hir, MARKBEREE, BEiLXF A, 7




AT AHHRLE 2] H AR
L AEH-O<level> WFEILAL LA, [HIEMIE 1T Kdbrd, SRR €I .
SRJE, T LB SN 2 bn B R OR Ak

o ffF-f £ 015 A e A17: -finline-functions.
o i F-fno 1ETIZEH EA]: -fno-inline-functions.

Horp—Sebn G/ EAE R I 8] 1A, OV e & RE e (1 AR 7 sy .

5.4.2 EREAEL
AR, AT DS R 28 R B b o SR el T 208 A inline B ORI g 1R 2 PN Bk — L6 pR B

struct X {
void im inlined(){ cout << "hi\n"; };
void me too();
bi
5/inline void X::me too() { cout << "bye\n"; };

H 2 16 2 LR 2 BB RN IR AR T IR, R H R B AE MO R (B A LS
52 P BRSO N B R D), AR AR AT RE 2 il A P Bk o

KPR E BB . AR RELZ, AT i AR o i p SRS, R A 1
BRI T LB, B R AR 8 51 H) CPU R,

FERELLT 2k
int main () {
X xX;

x.im inlined();
x.me too();
return O;

o[

ERA NEL, AADEBAE main() T, BEBIGVERH. R)S, N im inline() B8 —ANH R EL
LE R R T, IR [B] main(). me too() 2 AL HITE I -
NIRRT, gmiRas R B R A

int main() {
X x;
cout << "hi\n";
cout << "bye\n";
return 0;

|

ARG IR, A IR AEAE I G B A B 0] (1T AN IRRSZE0)) o g 196 A X AE A
EﬁT%%HﬂEﬂ AT EAVEAMER —ASEEAE L AN AT (AR R (2%

A fdil, T EL AT DUSE A s S A BT 452

AR, BT S B E N EIE L A5 R R, 25k HL R A B A AL B (R R
SCPFRANIE Z (A AEAE ) BRAE, X ATREAMEOE A 1, (52K, BUOAAWOIT K&K
B F BT R A K2 RAM R i Lo




bRtz b, S UREARRE Y, 2t AT A R E R . NIRRT R K S 4TS, it
ANE G (AREEATRE) REE. XIER, JBCEAE P IRR S 0 W s DR i o i s B OB AR AT 9%
DAFEM T KAT) e R 7 BRI 0], 75 EON TR hRAR SE F R (R 2 AN el 5 R A AR 58 4
GEIC)B

A LU I Y HAR4EE-00 A, B BEHAE 01 DT AR 35 5 T

» -finline-functions-called-once: X GCC "] H

+ -finline-functions: Clang 1 GCC #f ] F

» -finline-hint-functions: -4 Clang 7]
« -finline-functions-called-once: R GCC 1] H

A LA -fno-inline-..., TAEAF WL, ARVEAMEE, 1555 Bl 19 &5 10 RF 52 PR R SR

5.4.3 EIRRFH

T RIT & — MR R, 7R I e oy — 2B 4], DOARIFFEFRCR . T LLUHFE T
NN 3 E 7 A 8 A Y= £ i I B2 e = = NG 152 R 2 S R W =R
2 RN T A5

void func () {
for(int i = 0; i < 3; i++)

cout << "hello\n";

T FA) AR A 0l A

void func () {
cout << "hello\n";
cout << "hello\n";

cout << "hello\n";

ZORMA, ERAHRESN AR, HINEE, SR E S 3 BT =R HERFH
i FA I A func() ITIRBUE S %, 2 T BRI FE — M s 2 77 A B2 1 2 57

SR, EELRR R TR AR R K . IR R IT A AR G A N TE BRE AT R THAARE M
SN ASHM. R, 1R RIFATRESXTHAR CPU F=AEAN R, KA I ARG /N o] B2 9
A UG AT -

BN 1F A S AL B2 TS A A AN

* -floop-unroll: GCC
+ -funroll-loops: Clang

HARER, HAARER GRS, JFeX8 HEEEHE. de, £ GCC LEH-03 &
A A -floop-unroll-and-jam #7& .




5.4.4 EIAEEN

RS Z 8 (SIMD) f& 20 120 60 SFACF WM SKBI AT A A R LS 2 —. &I AR
—FE, FTLARIN X 2 2645 BT H R RRAE . SeBch eRE 42 518 T i i Bl 1

int a[l28];

2lint b[128];

31 // initialize b

for (i = 0; i<128; i++)
ali] = b[i] + 5;

AT A AR RS 24 128 K, (34T — N IhAESE KN CPU, W] LU I R T 5L i P A sl
MICRKEPISHATAND . XRTATH, PUNIESRITOR Z A ok &, B 2 18] 8 t1 %
AEE. B i LU AT 53R F 08 AN A0 (R AEAEIL W Z00)):

for (i = 0; 1i<32; i+=4) {

al 1 ] =b[ i1+ 5;
al[i+l] = b[i+1l] + 5;
ali+2] = bli+2] + 5;
ali+3] = b[i+3] + 5;

}

GCC #AE-03 4bJE HIX P 1) B 3 A &AL, Clang BRAEHE . XD EESIEME T AR
b &R A F/AE 1A &AL

« -ftree-vectorize -ftree-slp-vectorize £ GCC ' ja H Al &1L
» -fno-vectorize -fno-slp-vectorize 7& Clang 2% H [/} &1t

I EALHITERER B T A CPU R i S S IRFIRTE &, 1A A2 3 53t R T i A 5 486 J R )
fa . ik, 8T FahIRIEA AT REE AR R PERE AT (T H., XA ARHE T3 48) .

PUACAS BIAE RN T AEIBAT I B 5L e (O PR R R B 22 R AT Aotz Fl e i sems, RS RIE R
AR . BERAMAEG RS 7E G IR 2L, 1y BAE AP A R rp th AR B . 5 2 I () AR 4, AT BL
L B A A P AR R AT S

5.5. wIFHTE

VERTER RN EE TR, 38 75 T Gt % £ b 5 TR —— 52 gt VR T 6 (0 ), DA S A A
VR T ZR 1 T AR o R TR S e T o 5 AR
5.5.1 R 4mIERTE]

R (BURR/INIY) 75 22 EHT g B I ST I, RURT RE BRI 1AL A OC LB . XA AR
M ARG g - TR A SR AL, IR SR e M AR AR -

H T AL EER TS, CH CAdEE K g IEI 1) . CMake #4267 57 F W g 52 Sl 5
SO AR o 5 R B b G, AT DM B R —— RSO B g B A g F

TR




SO (h) 7E S BRgm R U6 2 F R AR B3R 6 S AE RS T, BT LARR IR opp SEI LA B T
O INE B 1. A7 2 RSO AR R 3 S0, IR A IRE S BN AR AR IR E . 1X A2
— PR, EFEIRK— B ) Bt R X R

M 3.16 AT U, CMake $&t T —ANar 4K 8 H Sk Tid 7%

X TR VF G B Al S SO 5 S SCAE Ar FR AR ER, AT IR Gm PR . DL R AR B 4

target precompile headers (<target>
<INTERFACE | PUBLIC|PRIVATE> [headerl...]
[<INTERFACE | PUBLIC|PRIVATE> [header2...] ...])

IRIN K SO 2 Z A7 E PRECOMPILE_HEADERS Hbr/EtErd. 5 4 &40, 7 LME
PUBLIC 5 INTERFACE ¢, AL 371 &M 5 008 H R ==, (F6 T8 install() 1543
[ EFR AT o FARTIE AN R 12258 i 455 FF 20 3 1 Sk ST A

H E] Note

i B I TG B Sk S0 E, I HAAAR 2235 B AR SCF, $<BUILD_INTERFACE:..> (4
Fi s I8 OB B b Sk S M BLAEAE F R, (BRI 2 export() $84 WA IR 5 H 1)
HbrH

CMake 40T A Sk SO A FRE — ™ cmake_pch.h|xx SCEEHR, SR JE 12 S0 g 30— AN
JE T2 PRAR I kI SO, $ R4 N.peh. .geh Bipchi.
A DU RS

# chapter05/06-precompile/CMakeLists. txt

add_executable (precompiled hello.cpp)
target precompile headers (precompiled PRIVATE <iostream>)

// chapter05/06-precompile/hello.cpp

9 —

3lint main () {
4 std::cout << "hello world" << std::endl;
5|}

main.cpp XHFH, AFEFEAE cmake_peh.h BUEAT H AN S SCHE——44 HH cmake %€ T3
e A AT IE TSR IR

AU A rh, AR T — AN ESSC . XL, AT MR Sy 3 SRR HOE LA B 22k
¥

« headerh /F AT 24 RIUE H IO SCIE, Wi fE— AN AR B e,

* [["header.h™]] R4 g 1 45 1 SE AT iR, 8% /£ INCLUDE_DIRECTORIES A& & k3. fifi

H target include_directories() SKECE

1 24 3] F 2 M1 T R I T AR MR (5 SR, LEI <iostream>, 555 4 i 1
SR X RO R B G R B 5 SO, R TR R G 1 bR A B T,



CMake A 75 EAHLRZ, Fpl 2 IERAR 7O H KRBT (BAMNBNHER, BETRA
). BEAS FARERA — AN AR TG 1SR SO, LBR 1 1 Sk SO SE S

F T, ASRSCHFARERRE . S ALE S — A H bs o S UG B Sk SO RN £ CMake
NG T — TR

target precompile headers (<target> REUSE FROM

<other target>)

P % B S SO ) H AR PRECOMPILE._ HEADERS REUSE FROM Jg& M, JF7EIX 48 Hbx
Z A A — MK R o T, BARA RS TR B O TR Bk SO . BEAh, BTE YR
T it PR 26 AN G B S SO ZIAE H AR 2 TR DEHE o 9% 2 75 3R, 4R ) 2 45 FH 0 5 4% 3K ([[”header.h]])
LS. A B AR TR B B Sk SRS B4R, DA DR G 125 B0 4R B I e Sk S0

G—iag

CMake 3.16 L 5| N 1 53 — DB [ARARME—— G — MR E AU . 48— 14 #include
RO E TN LINW A (5, M AARIER S RIS R L), i, HRRAEAH
(K1, 10— S REENA FHN.

ME B ) — D IF I ——2 CMake B G0 MRESCHFI, 7o B0 S A AN [R] (14 1 1 5.0 50T 2
ESEE

#include "source a.cpp"

2| #include "source b.cpp"

HIXPNESCIFAALE #include “headerh” I, H A S SCF RS 7 1, MBS SOE R 2 fif
Hr— K (BB BT TSR IR IR 2855 1) o XA Tl 1B Sk SO IR A e, (X2 — N It

XA 2 AN A, DAL SR W] LAAE SE R IR BT, JRAE I A 90 YR 18]
PACIEREE AT, REATHEER e .

SR, IXEEGF AL RATAM A HI8D T H AR SO SCE AN A BD BRI, thagn 1 ARER SRS
FRRIINAEER. JAk, B> T RIIAT TARRECE . s sibs EIFA K 2 AR MIF— MR RS
HH AV LI IFALS, RN RN SHAT A SO SIEI A SRR R, X
DALY RS NN AE, [y CMake BUE S EBATEIE 2 DA KRR 2 2 18] B IFAT R i

gi— R, EFTHEHEE L C++ 15 L E 3 IR REAK R ) 1l P2 21— SCAF Rk AT 5 1
fes 44 i 40 2 (R BUE RO SR 4. SRR R . BREUE € R RAEFRIRERITE L. IX AT RES
PRRIR, BT HR IR R .

OB, KRR ATTE, S FEL TR N2 A2 0. SR ZE U AR
(RI3 B G 1R BT SOOI, H TAE R . 1F Qt Creator kAT IR W], PERESETHIREELE 20%
50% 2 [8] (BR80T A 4 T 4% ) o

Za Mg, AL

« ¥4 CMAKE_UNITY BUILD T & &N true —7fEMZ 5, & XMW BHis LE#SPI6G
UNITY BUILD J& %
o ERANAZEH G — MR HAx T3 E UNITY_BUILD A true.

55 AN IR LT eR AL




set_target properties (<targetl> <target2> ...
PROPERTIES UNITY BUILD true)

HBH, CMake B0l 8 ME XA, HEARK UNITY _BUILD_BATCH_SIZE J&14:f5
5E (ML CMAKE _UNITY BUILD BATCH SIZE “F =64 HArE & i), XHE, wLAE K H brE sk
BINT & .

M 318 WATFAG, AT LAk E Wb AR SO 5 i 44 AR AR AE — 2. ik, 8 H AR
UNITY BUILD MODE J&: & GROUP(ERIA & BATCH). 28 )G, 75 BRSO licgh 2l amad i
B A1 UNITY _GROUP J& It ik & 1144 Fx:

set_property (SOURCE <srcl> <src2>...
PROPERTY UNITY_ GROUP "GroupA")

SRJ5, CMake ¥ Z M UNITY BUILD BATCH SIZE, ¥ 40 B FrA ST G2 54 % —H
.

CMake FSCRYE BRSO T A Z R AILITE J3 G — Mg, @S R T R 24 H P Re g
JHTHEE DCMAKE _UNITY BUILD iy TS HCR I E M TR B FHES —ME. mH, & FARE
(195 5 2T G A, % R B AR g — M@ JE e v EOR false. (HAZ, A4 W BRI
NP ARG e A, Bl AR e AA AT E

R C++20 RYHERR

FBEY)IATE C++ bR AT, BUNZ T CH+20 H 5] N FIHTR tE——B e, X —ANE K A7
RIS 3, L VA P Sk ST B 38 G VF 22 R, e/ A ST U], S SRV BE 04 R R AR,
FE45 5 W SR HERE

AR b AT BN R Sk ORI SISO, TR B — A AR R B ST A

export module hello world;

2| import <iostream>;

3|export void hello () {

std::cout << "Hello world!\n";

5|}

SRJE, FTLLEL S A

import hello world;

2ol int main () {

hello();
}

EE, XHEAFAKE T PSS, A 5 17— —import. export A1 module. 1 A%5
IR C++ R TT R BIHT 716, i s Bl AR C 48 T LT SCRIBEER G I L 24 55 3R
W BAEARTITIE I i, CMake H &g fit 7B — S B SO RR . (HRXIEWA KA, A AT REAE
PRFEIZAA IR (AR Z)T) $A T -

Kitware JF R N 3 C& QI GFE 3.20 HRAT) 7 — N sSEEetERett, PASCREX Ninja 24 s
[ C++20 PO . H AT, AN g PEds T & #, DAMEARATT AT AAE T A MRS i R




BEAT I
AN 2 A IR 78 RO AR E FRAS th ] F I, R DGR AT AL A BB Re g A AL AN
PR L, X2 H AT A BT IR IR S 1

5.5.2 EHEIR

YERTTFRE, 16 TIRZ I ERF K bug. X2 —PMACERHSL., RIERIFMB L EihE s
EFRATVERBN G K, Rl M IX T B R M k. #52 E H A, WA TREHhEN,
UM 1o XA N A RATN Z /AN O B B, XN RS AT RE A . i, HREATH
target_compile_options() FL B I at. A, WRLLYs ik IinT LS BhFRA TWE?

ERMESHRE

BARIT R AR Z KR K FE— A FRIE R RBE M bug, 8K R G AL B sl LR
AR e &0 R, ARERIGN B2 A IR, P02 AR Xk DUER A O VB R IR . 08 T AL A
AN RIS I 2 TR 7E — > BB, 2 R BUAR 22 56 T Ui o] 1 B 4 1 5 6 o RO 8L

MR VUM R N A 1 & 5 I -Werror b G AFABRIE . XA & B R AR ) B ——
P& SO IR, BRARR R T A B S, SURESA %%, BRZERRGE - MEFEE,
{EIXMRHEAE — D L

BEEAREEA RN, XERIRRREEAM. TREARZIESKIE H, Rl 25
RIT ERAT IR AN QU R, G i

i, EABGERM . BORETES . SR, RRIVE SR Z FR S AT
7o R EGVONE IR, JFFE AT AR ARIR? B 35AT o /DR B AR TH S 2 X R B
FRAS [0 2 1 AR T A BR A R T I S RE, B 02 A AR SO Ty . A ANERTA 1Y
BRI, W, HEEH T, SR RERA TS, M@ iR B, B
EANHALRE, TEIECE - DNE5HEG TR, WA, HamfRNizE 2

IR G, BAEGNS — DNAFEET . SRS, FC A B G X O ARG R AE B R 3R B
O TR A, BB, HkEHHE, IR L T MBS R RS, KSR

sy
= o

B, AR SONE S, HFTETHR. ERANMT RS, M- Wpedantic fRE. X
Fe—MH B IET— 5 FH T R # ISO C AT ISO CH++ LRI AT A 4t . WhE R, ARefd I &
R A A2 BT A b —— L A S BT Z2 W 2 1 AE 180 SLik.

T8 B AT & 3 K09 /2 -Wall MTAT I F)-Wextra, X8RI ARH A ARG & OCHE
To AR RN, BZERSHEEEA].

VL HARRE S AR, RIEIH AR, REESFRET RS A IR JEWE P Bk

Gn ik FM, BEMNMEESBARRER A

LELRAEES

A, G . OB RN KB B — AR BE A R G . AR, R
B, G I E R, FERA T E DR AT OB T BT VELR
CMake firtth, (HZ AR Hrae A E BESE be A 2 I S W2



M AR
A —>-save-temps b5 ] AL B L i 1 4% (GCC 1 Clang #5A), K42 HilEEAN B i ¥i i A- A 7E
AN ST ANE A A

# chapter05/07-debug/CMakeLists. txt

add_executable (debug hello.cpp)
target compile options (debug PRIVATE -save-temps=obj)

T A AR B 4 7 A A SO
« <build-tree>/CMakeFiles/<target>.dir/<source>.ii: 17-fifi AL ILFY B (1% Y, FIE R AR AR 11
FEAN R 73K 1 R L

"/root/examples/chapter05/06-debug/hello.cpp"

"<built-in>"

1

1

1 "<command-line>"

1 "/usr/include/stdc-predef.h" 1 3 4
/

/ / ... removed for brevity ... / / /

4;
H = W H H

252 "/usr/include/x86 64-linuxgnu/c++/9/bits/c++config.h" 3
7| namespace std

8 {

9 typedef long unsigned int size t;

10 typedef long int ptrdiff t;

11 typedef decltype (nullptr) nullptr t;

» <build-tree>/CMakeFiles/<target>.dir/<source>.s: & & 7 HTB BRI, I Gabh Bl &

I .file "hello.cpp"

2 .text

3 .section .rodata

4 .type ZStLl9piecewise construct, Qobject
5 .size ZStLl9piecewise construct, 1

6| zStLl9piecewise construct:
7 .zero 1

8 .local 7ZStL8 ioinit

9 .comm ZStL8 ioinit,1,1
0 .LCO:

11 .string "hello world"

12 .text

13 .globl main

14 .type main, @function
I5|main:

ol (oo )

RS ) R AR, T LU BLSERR ) AT 4 o FRAREEES % o0k T A DU R IR A, B AN IE
R include #4282 (R 745 IR AU RRCAS) RS B0 LR #ifdef THEL RS R



TEE TS 0 TR E AL B AR A DR S B ALK IR R A T

SRR o) /3

BERELE B — AR A A A X R IRAE A RS — 0 TAE, R ZE N —A
RG] A ERILE CAbT— A7 R i BRI L R A0 HT R A 5 18 SR Sk ST i
&, "LMEH-H:

# chapter05/07-debug/CMakeLists. txt

add_executable (debug hello.cpp)
target compile options (debug PRIVATE -H)

3T BN H R A 45 R IR IANIZAE:

[ 25%] Building CXX object
CMakeFiles/inclusion.dir/hello.cpp.o

. /usr/include/c++/9/iostream

. /usr/include/x86 64-linux-gnu/c++/9/bits/c++config.h

. /usr/include/x86 64-linux-gnu/c++/9/bits/os_defines.h
. /usr/include/features.h
-- removed for brevity --

. /usr/include/c++/9/0stream

HARSCHR 44 22 ) fan P R A — AT AR 35 BRSO R I B8 42 AT B 10— D RN TR B (#include
F841E hello.cpp H1). PIA R MR RIZ R EAE <iostream> H1o BE— it — I iR 1 — ik
E5

St e, AT REIE 2 R B AU Y e

Multiple include guards may be useful for:

/usr/include/c++/9/clocale

/usr/include/c++/9/cstdio

/usr/include/c++/9/cstdlib

AFEEEhHERE, ERSESE CM—ko0ff. fArRETR ESUEEAT.

AFABRMER

HLAS A = 3t A% 2 A5 (K 95 AN B O A AR ACAS, D CPU IR A RO AR 1 H A2 A4
HE AL NE R 4. MR ZSRZACH B Ef P, g i8R LR P 5 B o CPU
B MU ARRAT . — SR IR A AR AR T A7k . BB U, B i SR A T
FAE KBRS . AR RS SR Y RO AR T HL A T o T2 4 PR 2 X BR A i -




raw M dry.

KRR BN T B BMPATI G R Z T a2, AT (ERFFEE ) £y
PP AN 0] TR . /2K, W] LAZE B TEARAD 15 00 T B4~ CPU F8 2 MERT (o, Kt
XA FET | BB FFAF ), (BRI R AP S T REZXFERARE, UETIRES R
PERIE &

e — MR N, TRUE R — AN SO g ) TR, A7 RE AR (11— s S0,
LAEBRMA AT RE R IS o XMOTEARIRSEA, BRI ARSI A IR A6 RS, Bt LBRIEARHS
FR A7 B A PR AERTAE I

A, AT DL SR G B A R DR A RS A7 i 7 A2 B — b ) SO, DA g R AR AN IR 25 AR D
Z A G R . AR5, AT RLK RS 5 IEAEIS AT AR T HEE, A B AT AT 45 58 I Z 1R AE AT W
TR o IXAETA T HANDI i AT, Hoan: 9h SR D RE B IR R 1R

XA B 2 P AL & JR R : Debug F1 Release. CMake 2 7EERIAAE L T 1] g PR 28 HE {1 — Loz
BREHXNSRE, FRB N EtE R ET:

« CMAKE _CXX FLAGS DEBUG % -g
« CMAKE CXX FLAGS RELEASE % -DNDEBUG

g bR BN RR IR RGE S, CUERER R ANAS Lt ——stabs. COFF. XCOFF 5
DWARF . X ®64% X r] DL 40 gdb(GNU 1#iR%8) X AL IR U5 7], X XFF1% CLion iXF£ 11 IDE
C& Wi | (RZEMEH gdb). HAEI T, ESH RN TSN T N, JF ik g 2% 1)
FHNE bR E A4

%}F RELEASE [t &, CMake 4 ¥5II-DNDEBUG Frii. X&—ANTALH I E X, RHAZ
AR . o IR, — S8 ) AR 22 T RE Gk TAE . Hoh 2z — & assert, fE <assert.h> S 3CfF
AT A oE ARSI S, AT S e AR

int main (void)

2| {

bool my boolean = false;
assert (my boolean);
std::cout << "This shouldn't run. \n";

return 0;

assert(my_boolean) i FI7£ Release At & AL EMIEH, {H7E Debug FCE 2 IEH TiE. #&I1E
EL IS gmAe, (AR EAERATMAS L assert(), 1%EAIR? ZA N CMake $2HEFTER
IME () CMAKE CXX FLAGS RELEASE H# % NDEBUG), 4 i 756 & Sk SO 2 BT B 7%
1

#undef NDEBUG

2| #include <assert.h>

B 25 B1ES % assert Ui XCAY: https://en.cppreference.com/w/c/error/assert



https://en.cppreference.com/w/c/error/assert

5.6. E\45

ZIEEN], P — N ERIERE . MTETE LS R IR E R R, HRA MR TR,
B R SIRE ME, CMake 1EIX 7 TH S HFAR LT

FIHATNIETRAN1 2] THA? ERVE T AR MR, DLAER BB AT IRAE R G 1B AR
A E . SR, W T muem & B, DLACE BT NI T H o 36 T e 7E 50 s e )
TE LN AT REIE B T A 1] R EEH A H

IR, BEFT T W 25K CMake S UE EAL E AT FH B9 it ds, A2 750 2 EEA i 0 ARG I ol 7 o0 22
BORe T H PR, B BIE SRR R BB LR 2132 9 B A AR P AR 1R (IR S 905
5 RGETR R 1) i £ .

FATE ZE M 18 7 W 5] S48 € SR B AR IR, SRJE QR 2L AL B Ee i iC & . X2 — M
LR EM, FONIXAB B A AR R e e, JF e 2R . e 7t ST
AT, NG 8w SCE UENBRASHAEE RN (AR —2 ).

WRIE, Whg TGRS, TR T OB T — RO L E AN T I AR AR 2R A, IR R T
Hodr ) — 28 2 Jjil——finline flop-unroll Al ftree-vectorize.

5, WA E B g B AT ATV T o AEX BT 1 A E 8 —— e g 2R [R] GRS,
SRR R D)) MERE R 58N T R4 2, LA A SR i bl H B 2

IEWRBCE TR, FFEARR IS R A JE R T DR A B ot & (LA SARATT I O B AR ) JE B 2

NoE, KRR, DLRERER R IRAE I H S e AT T S R

5.6.1 ¥ RIRE

s FRAFPRHEENEZELE, TUSHELLTHA:
https://cmake.org/cmake/help/latest/manual/cmake-compilefeatures.?
.html#supported-compilers

« CMake H¥r)E:

— https://stackoverflow.com/questions/32411963/why-iscmake-file-
glob-evil
— https://cmake.org/cmake/help/latest/command/target sources.html
o PRALELE ST AR
— https://en.cppreference.com/w/cpp/preprocessor/include

— https://cmake.org/cmake/help/latest/command/target include dir

ectories.html

o i B Sk ST https://cmake.org/cmake/help/latest/command/configure fi
le.html

o TgmiFk XM https://cmake.org/cmake/help/latest/command/target preco
mpile headers.html

. éﬁg*@@

— https://cmake.org/cmake/help/latest/prop tgt/UNITY BUILD.html


https:// cmake.org/cmake/help/latest/manual/cmake-compilefeatures.7.html#supported-compilers
https:// cmake.org/cmake/help/latest/manual/cmake-compilefeatures.7.html#supported-compilers
https://stackoverflow.com/questions/32411963/why-iscmake-file-glob-evil
https://stackoverflow.com/questions/32411963/why-iscmake-file-glob-evil
https://cmake.org/cmake/help/latest/command/target_sources.html
https://en.cppreference.com/w/cpp/preprocessor/include
https://cmake.org/cmake/help/latest/command/target_include_directories.html
https://cmake.org/cmake/help/latest/command/target_include_directories.html
https://cmake.org/cmake/help/latest/command/configure_file.html
https://cmake.org/cmake/help/latest/command/configure_file.html
https://cmake.org/cmake/help/latest/command/target_precompile_headers.html
https://cmake.org/cmake/help/latest/command/target_precompile_headers.html
https://cmake.org/cmake/help/latest/prop_tgt/UNITY_BUILD.html

— https://www.gqt.10/blog/2019/08/01/precompiled-headersand-unity
-jumbo-builds-in-upcoming-cmake
o AW R-FIFSAE: https://interrupt.memfault.com/blog/best-and-worst
-gcc—-clang-compiler-flags
o NI AR E, AR HPRXH: https://stackoverflow.com/questions/236152
82/object-files-vs-library-files—-and-why
o KIFEM/TE: https://nalexn.github.io/separation-ofconcerns/


https://www.qt.io/blog/2019/08/01/precompiled-headersand-unity-jumbo-builds-in-upcoming-cmake
https://www.qt.io/blog/2019/08/01/precompiled-headersand-unity-jumbo-builds-in-upcoming-cmake
https://interrupt.memfault.com/blog/best-and-worst-gcc-clang-compiler-flags
https://interrupt.memfault.com/blog/best-and-worst-gcc-clang-compiler-flags
https://stackoverflow.com/questions/23615282/object-files-vs-library-files-and-why
https://stackoverflow.com/questions/23615282/object-files-vs-library-files-and-why
https://nalexn.github.io/separation-ofconcerns/

B 6T TR

A FTRENN, FEFRATR R IR AR S 1 —HE SO 2 05, W TAE e 1o ZA
ZIE—— R SRS CPU ZEHAT T A S, (HACRY LAES B 07 o BHE 24 ik B
R ARG, AL A . P .

PR BT — TR 243K, Bl KL CMake JHRAH IRHUI4 2 HEEEMCHHE L. AATHIA,
target link libraries() /& H IERC B AP IRIIE S WA, A4 B — 8 R TR R IR — 2 a2 0 ?
FETHENER A P RA R S R0, SRR E A4t .

N T PAFIEMRAE R, 7 ZLEAG I —— e 28 1) A SR B IF 4R IR R AR . AR
W HARSC B AR R,  EE AL F S FRRNT Q0] TAE, DARH S BATE e RATTHAT XS
ERAAZ X, BL RG] B 20K R .

RJG, AV BN HE P E—F S SR, BAIHONE, HILTFRE Mz
Ak o K g TE B BE BRI T BAT SCAAR R AR B BRI T A B B OV =i B o AR (PIC) &5/
).

AV T MEEERE 0 5 — N R—— 5 — € XHN| (ODR), FHFEilE X E T & . AHE
BT S AR R8RS ER . 5, K 7 2B S I TR B AT
P55, RIAELE AT RAT SO 5 1 24 1 R B N 2 n bt .

B, BT RRATTS A IR, IR P B R R A A UM R AT I B 1 T 56

A, AR LR

o« HEIR LR EERL T 50

o HIHR K

o JHE SCHUI f o ) fit

o EFMF MR E XA

o 4355 main() BE47 IR

6.1. fHRES

A] PAYE GitHub 3R B A T A BB https://github.com/PacktPublishing/Mod
ern-CMake-for-Cpp/tree/main/examples/chapter06.

TR R ARG, HERE a2

cmake -B <build tree> -S <source tree>

cmake —--build <build tree>

1 3 24 1 4% B #e <build tree> Al <source tree>. VI &i: M ZEM A2 H ba/dr H H SR BAE, JRAR
BB YD BT E B B A2


https://github.com/PacktPublishing/Modern-CMake-for-Cpp/tree/main/examples/chapter06
https://github.com/PacktPublishing/Modern-CMake-for-Cpp/tree/main/examples/chapter06

6.2. EIEIFFAHRVHEIZEA N

FEES 5 BmHRHE T CH R RE A, MO EENBAR—RT . W BERE. INEA
PAT . IEEAGIF T AIAS 2 G, f B E TR E A PAT I iR T AR I F AR S
ANBE AL PRES EAEIAT, X2 A A N2

T RPEXA A, SRR A 04T A ELF 4% 30 (3% Unix KRG 2 HAh RS H) Hid
Xt G

object_file.o
ELF Header }— General file description
text
.data Sections with compiled
— source code for this
.rodata translation unit only
... (and many more)
Section Headers }— Sections’ ,Table of contents”

6.1 H AR 4

SRR B B 5T 93 cpp SCP) YA EAR SO S8 ST A8 T TR 0 Py
174G Object SCAFEL&LU T TLE:

* ELF kbniR BFrffE RS ELF SCHFRRL. HARIRQEAR RS, LUK ELF SCAFR Ak
HIhr BN ME B ——F8FF k3R (AMFEAE T BRSO o) Aiskak.

« BE R ARE BRI (IR 4).

o KK, WERTAR R A& AT RE L SO R RS BRI 2 TE S
T TS E A e R 7y, DLRCEATIAER R, SR H 3 —FF.

G G AL BEPEACY IS, CROSCER B RS B A B LA kg b, X E R T el TE 2
X B Ho—2einp:

o text XBC HLEAUS, W5 B EHATII A 154
* .data X BU: MHRALH) 2 RXT R AMEESN B (RR) KA 1E

o bss X BU R I 2 RXS ZAME SRR (&) WA E, RSERER 8 3 H1a e

%@

« rodata X BL: & &M HTAE (R ERER)

o strtab XBG — N FRBEER, BEAFEETRH, HI0 hello.cpp 7=+ 1) Hello World
« .shstrtab [X Bt: 8 Fr A7 AR 745 B 3%



KL X B H AT AT AT ST S 2 A, FOR TN RAM H LUE AT AT N A R, (EAS
Re LR XA BB N A o MRS BAR SR B S —H X B 5 R e EE —i#,
BB SRR A BRI R], POAREEE 21 RAM 0L, F82 AR 1R
HMESHIF] CPU Zfid . BNRFVAEERGZ, IFFHSIRFBE TN CPU M, fEig Th ki vr
% (WTREZEIN) text .data F1HADER ).

FATE AT GO IR, AUETAT HAR RO oA R SR (8 7 TR — g . XA
ROV E AL (X2 ELF SCPFRION H AR SR EE AL R SR . BR 04538 = B RR > AL 5 7E — i
A, A N ORI AR R . SRR RRR I k.
XL HR XS GO HIAHAE, Fod 5 A 0 JHih . RSO IRGRAE —iE, 2 mFe X Lefs, e
TR ALE SO A R IR R UL .

B 6.2 SWoR T E B e AL It R —— A T text, M BE B S AL 2 data, 4R 5 A& rodata
A.strtabChy 1 il kR L, R AN Sk ST

A.o linked executable
text
text
et \
.rodata | _ _.Ea_ta_ ﬁgT /_ﬁ.._o_ _
.data from B.o
strtabb | 0000 L —
i |
| .rodata |
1 1
B.o L
text : :
S i strtab :
.data e
.rodata
.strtab

Kl 6.2 .data [X Bt € L

HR, BERRAR T 2T ol o 20k B R s I ARRS 51 55 — AN S e e SCRIATE I
(Blhn. 38 A KB A extern SRHE ), 2 AR BEEHGIZ A BIOF ARG & CRUEIE AN DT, M )EHs
RBZE o BERAS UIT IR I EEXT A BT 5 RN 51, EHRIFIRTE EA T & HF BT AT S0
JREER . B 6.3 o 1R 5] s B



unresolved

calling.o
reference linked executable resolved
£O); Hesnsunnn aap ? reference
O
external.o exported void f(){ ‘..)
symbols
void f(){ keep void f(); ¥
¥

K 6.3 —A 5| HIf#ENT

AT R A REH A LA, XA T RE2 RIS . 28 AT RE 215 2 TSR bT Y
SIH, XS A RSMBAT S, BRI R ——3R 0 TR ZHIE X, SRS AN RIIE L FE—

R Z AT PAT SO R ARH AT B he i, S8 A ol i EE X B KBELE&,
HIRIEAT IR EEASSCAF I ELF ke EEMX LR LI (WE 6.4 FT7R).

executable file

ELF Header }— General file description
Program Header }— Information for loader
dext
.data Sections relocated from
— all translation units
.rodata (with resolved references)
... (and many more)

}_ Sections’ ,Table of

Section Headers )
contents

K] 6.4 ELF F o] $0AT LI &5

FEFF KB AE ELF Sk L, RGBS DL B e . Hokii sty — 1
A AE AN A AT R A . AR T RS 2% B AR RO BUR A A BL. 2% H 3R R 1 R 22
Ty BT ANE . e A AR AU IE . AR SR AT A (B HEEAT), PASCHAl — S8 R 4075 .

HARSCAF ] DURERAE P v, s — ST al = dh, ] RAAE S BT PAT SR B 53— S B A A
T, AT G =R



6.3. #EAE] KB E

PRI G, WREA BRI AP & LR, HER TR 5/MEIE L=, Y
SR, AT AT B e B ) 6 1 7 AR A 1) B AR SO, (R —Be B . Sr R 2SR E
ISR N B B R LU R M . IX P RE R — R BRIBLI 3,  JU R A B E AR 2 I . A,
AT DA B A B 0 ORI R — AN G ISR . AT RLAH AN R add_library() 54 G X
FE (5 target link_libraries() —A2{E ). #%ZMWE, Frf FEHA L FERFTZ lib, JFEHRCE T R4
[ KRR E AT W AR 2 2 1) P

o FAPELESR Unix R4A EHE%%8.a, 7£ Windows [ [1)5 4% 4.1ib.
o HIAEEZS Unix R4 EHES N.so, £ Windows 1545 M .dll.

EREE (#A. IRBESR N, @B EENLREE. £ 2 CMake 7
chapter06/01-libraries 1 H (144 & ¥ tH A X FEFRIR &

Linking CXX static library libmy static.a
Linking CXX shared library libmy shared.so

Linking CXX shared module libmy module.so

Built target module gui

SHEERAFRZ, FERRE A R GG A i FrA AR AT HE AL 51 AT A il ob
KEERMERMY, eI TeERE,

6.3.1 B5E

BRI AR, W] DA St (s A AR BT L2 P B4R 2

add library (<name> [<source>...])

%7 BUILD SHARED LIBS ZZ 844 % E A ON, A AR Al — a4 sy g
— A, ATDSRHE—N OCE

add_library (<name> STATIC [<source>...])

o R ERAE? AR ERAFAGEAER B E G606 SO IS . 2K Unix R4 E, vTLLET ar
TRAIEICEEE . 8 E 2 FR AR G PR RRAS 1) B oy 8 AN B B A LA o o AR AR (OO0 SR 5 AT
PAT A3 B, BT DME R, DA AT AT SO RN RE FH 1) A 2 38

FRASPE T Re U & — LA R 51, DU & BRI A2 . A S EB I B QR A
KEENZE . 2K Unix REGEA ranlib T H KL

6.3.2 TSE

Al LA SHARED Jef 7 k) i3 5 & -

add library (<name> SHARED [<source>...])




Al LB % B BUILD _SHARED LIBS A5 5y ON J-fi i A A Sk sz B

add library (<name> [<source>...])

SERS R X AR WIS . Sha 2 B A 1, B BT REE I P AN B B LRI 2 —
MHRAEHMXBCL . KBMXBELER ST (K 6.1).

A (WIONIEEXNR) 7T EZ DA RN AR 2 B3R —MRER G SR
2 (1) BN S 5 5 — AN E RE 2 I B A A T AT R R 5 Sl IR Py AR B2 (A () Ay st i
(X ZIR RN AF I B . AT . data Flbss Bk 43 5l A BE 1) AN EAR B (DA &A1
FER BB H AR R A AR ) .

R TR, RGN L 7. A IR N EERRAT IR, AR
i Bk Y B R A . EARATREC AT H AR LRI o (R AR IR, WA B P AR sAT I
FIRE PP 2 A A 228 e . 2 1 2 RO 5 TR AN [, St A mT R HH B 2 ) A G Rh2K
R IR N AR, B8 2245 2T AR e Bl 132 0 0 4R 2)) o

6.3.3 1EHREE
PR, 75 EA# ) MODULE <4

add library (<name> MODULE [<source>...])

KAENAFER—F, HBRAERISAT I #0448, 1A 2 78 9 B 0 F2 b i 2 3
AT SO, RERBASAERIF RN BaME (G ERNEEE—&). AFRFET
LoadLibrary(Windows) B dlopen()/dlsym() (Linux/macOS) %5 & 4t i ] i A hig R e wf, A& Hm
I

ASNAZ A T PAT SO SRR R, PR IEARIRIEAE T T & L Re TAE. 5%
IXFE, 1B

6.3.4 ([ E XA

JIT A 3 5 AR e (10 Y5t AR S S 12 8 g I R A B G R ARG bR . CMake i 25 H A5 1)
POSITION_INDEPENDENT CODE J& 4, Jfid 4 T 9iras M itbr &, W gee 5L clang
[1J-fPIC.

PIC & —MA R ANHZARE . BE, BFEEMEX LOfRAELRN, B HEDL
P AE B SE PR B bl . 2456 A pR 20, CPU (8 A7 B SR T (MMU) K g0 ki (B34 3
FEM 0 FFUR) e oy Be e vl A A B B o 30K S B B AN DA 41 i) 2 482 P ) B Mtk BSR4 AT £ LAt 4
SE HIBT o

PIC /& X TH 55 O6 BB A R R B 51 ) Wit BIFS AT Mk o g FESIE], e mp s
HRETRE AT o AP RETRSCHA E B R A2 R AN A7 A A A B B DU A P . By LARE 51 3
BRI, 55 PEATLARAD R A A7 B A R N

NTRPIXA R, 75 —Mia 72 PIC ¥ [ BRA T s i — Nk o —— & R i
K (GOT)o %, XA &I Z R R ITE 75 s AT kB GOT AT T .text
B BAE SRS AR o2 A, BIG, PRA A5 51 AT DL Cad g &) 48 170 4 B (1) 15 AL geto




9 —

RETEE —IRPAT VT 0 5 FFF5 BFR A0, WAE I8 M fF 5 PSEPMEA 7. XE, INEasgfE
GOT ¥ BIZFFE 5% H (X W& AR LB I kIR o

A EA S POSITION INDEPENDENT CODE J&1H:4s 4 5h¥% & 5 ON. 4R, 225
M, HENSERERR A B, PIFESESROS R E, BAWFEEZE R L RELEE. 77
R

set_target properties (dependency target
PROPERTIES POSITION INDEPENDENT CODE
ON)

AANIZFAR, A CMake RHEERFRGL, EOVBOATEOL T, XA EVESTIREE 4 Tl
T A AR
VRIS, A A AEER . PR R EUE SOESCRIAZ R R .

6.4. FH T SCHLIN fife R (] &t

Phil Karlton #i151R X

EHENHRFFIERAUEE: EHEEAUFG 4,

A TARMEA T LA B A WATRERA . TR, A, RIS EE RIIT. XA EATREE R,
F VAR BB IR A I 5 NS . Cr+ AV 2 HABE F 5w hn 1 Asb— N ESR—F 2 L4
O — o IARIAEJLNASFI 71, fltn: JFR#E 75 25895 ODR.

FESNM IR TT (A .opp SCIHF) BRI EEI A, BPAE 22 7S BHAR IR A4 0k (R . BRI, 3R, ML
Z6, MR, HFRERE IR,

X AEARISFIAE N B B B h B U A A &, 2 R BN I E 8. I8 N1
415

// chapter06/02-odr-fail/shared.h

3lint 1i;

// chapter06/02-odr-fail/one.cpp

3| #include <iostream>

#include "shared.h"

slint main () {

std::cout << 1 << std::endl;

71}

// chapter06/02-odr-fail/two.cpp

3| #include "shared.h"

# chapter06/02-odr-fail/two.cpp

cmake minimum required (VERSION 3.20.0)




o

project (ODR CXX)
set (CMAKE CXX_ STANDARD 20)

add_executable (odr one.cpp two.cpp)

PATENEE T — shared.h k3044, TP B3 C:

* one.cpp, Al i FTENE|FE A L
* two.cpp, BR 1B SR IMT A ER AN

SRR B BB A ATPAT IR, S E B UM R

[100%] Linking CXX executable odr

/usr/bin/ld: CMakeFiles/odr.dir/two.cpp.o: (.bss+0x0): multiple

definition of 'i'
; CMakeFiles/odr.dir/one.cpp.o: (.bss+0x0): first defined here

collect2: error: 1ld returned 1 exit status

XA PUAREE LR - (B — A BE IB 4b——3 288 . BN extern PV BXER 2 58 2 AH ) (B
HHFEFRC T ), W] PLEZ A B e AR i Hoe . ] DL A 280 s SO 3 1y B 1) i X
int i; SRUEAHIX — i

// chapter06/03-odr-success/shared.h

3| struct shared {

static inline int i = 1;

}:

SRJE, AT LAIAEAE A

// chapter06/03-odr-success/one.cpp

#include <iostream>
#include "shared.h"
int main () {

std::cout << shared::i << std::endl;

HARPIN ST two.cpp FT CMakeLists.txt 5 02odrfail 7] HH—FF . X FE I B SSOR 4% 2 1 )

-— Build files have been written to: /root/examples/
chapter06/03-odr-success/b
Building CXX object CMakeFiles/odr.dir/one.cpp.o

Building CXX object CMakeFiles/odr.dir/two.cpp.o

Linking CXX executable odr
Built target odr




N

g, LB AR RO R T R R A SR BB SCIE 2SN . Atk AT RMEH
static T, WFAR:

// chapter06/04-odr-success/shared.h

3| static int i;

A HA SRR R AR, LR AE SR G- B b — 4, JF HAEERR 2 . 248, AT
IR B A7t AL RN I BT I B N A R, SRR — AN A 2R .

6.4.1 FTEENEENTS

ODR HU U B s 2 AR A H AR SO B4R 58 Al 1R, AR MBS R @& REDR, 15
FAFT . BEESATEXREHFS . FTHIARGF, KRR SIEE AR B, Hhg—1
duplicated() ERZCFIHIAS A() F1 B() BRI

//chapter06/05-dynamic/a.cpp

3| #include <iostream>

void a () {
std::cout << "A" << std::endl;
}
void duplicated() {
std::cout << "duplicated A" << std::endl;

BRI L R e TS

// chapter06/05-dynamic/b.cpp

3| #include <iostream>

void b () {
std::cout << "B" << std::endl;
}

7lvoid duplicated () {

std::cout << "duplicated B" << std::endl;

e, MR RECRE R KA TH A O3 TRIFBEI, H5EH] extern EASH B EA):

// chapter06/05-dynamic/main.cpp

3|lextern void a();

extern void b ()

extern void duplicated();

int main() {
a();
b();

duplicated() ;




o

I A AR RHIZ AT R BB (R BR L AR A5 P A 2l 25 P v A P AT RI 25 44 5 SRR BR B
WAFE KA A2 EZAEOLS,  FERRN 5 EE 9 SR 3 e i L2 AT It

« main_1 5 a FE#ER:
« main 2 5 b FEHERE

A

// chapter06/05-dynamic/CMakeLists.txt

cmake minimum required (VERSION 3.20.0)
project (Dynamic CXX)

add library(a SHARED a.cpp)
add library (b SHARED b.cpp)

add_executable (main 1 main.cpp)

target link libraries(main 1 a b)

add_executable (main 2 main.cpp)

target link libraries(main 2 b a)

EIBAT M ATRATEF 25, KA R

root@ced492a7cd64b:/root/examples/chapter06/05-dynamic# b/main 1
A B
duplicated A

root@ce492a7cd64b: /root/examples/chapter06/05-dynamic# b/main 2

A
B
duplicated B

Wugt PRI, BRI SE O DB R ROINY o AN D IITE, XA RESE —2REL . SERr b,
M RIFAEE LRBAF .

KR A el b d o AR WIAT S, CREE T M shaSsE R T AT 5. [
main.cpp AN IN AT BB R P B SO R R AT R SR SOA . duplicated MAINT, - 40 R B
7N

#include <iostream>
void duplicated() {
std::cout << "duplicated MAIN" << std::endl;

MPE PRI — € BARH /ML, ATREZ BRI FR TR




6.4.2 fER BT E— T EKBHEIZRR

A4 AR N 1 X e T R R, IR AR B K 5 U4 ODR . S BORE 2 AUAS
AL A A A, X RN R IXRE, i RT DL G i A A B R R

WEH ] e B BXFE G OL: — DRSS A, RRERS A, B
KK A R, XIFAFEI, Rl R AR R E S . EEAGEEACE, R A
RN G NEIHFABRE R 2 S K. RN MR PR STRAZRY, RIFLE
B9 B E AT A 44 A5 ]

FEETGOL T, BEREAS IR A A . PR, AERATHE —AVE WA A il ——2 1k
B AT 5 ZRMBCH R, B A

6.5. FEFZINFFAMAREX TS

RS2 2R IO, 2 eSS X TROH R AXA TR R E K, X
—IUE . RIFATRE, YA RS AT R G R A B . R, AT PUT SO F E
FEEA A (AT REAN AT IEAE AL BRIV ), ARG —DIRtRAZ T o

5 B8 AR A Tl B A OB B —— T PATRE P MR T AN T AR T R P (R
Z intb A2 &), RIR, TFRFEMSALBIL T —FARRKEE:

outer.cpp: (.text+0x1f) : undefined reference to 'b'

IR —ADNF IR, XS0 SR ER . (BEARY, FESLh EO& R
HoPS N3 target link libraries() H:

# chapter06/06-order/CMakelists. txt

cmake_minimum_required(VERSION 3.20.0)
project (Order CXX)

add library (outer outer.cpp)
add library (nested nested.cpp)

add_executable (main main.cpp)

target link libraries(main nested outer)

AL 2 R IR S GRS ERARAE S AR, X A B — MR ERY . ik
FRATTER AN VEARAD R Kt SR A

// chapter06/06-order/main.cpp

3| #include <iostream>
41| extern int a;

51int main () |




6

std::cout << a << std::endl;

70}

9 —

T A ARG R R AR f S ——3T BN — AR &, W DIEANAE ek 2, SR AT extern S8
P E. NI R

// chapter06/06-order/outer.cpp

3|lextern int Db;

int a = b;

XA ARH fa] . ——outer KT R E R HEAMBATE b, 2R EES FHALRE a. iILRIEF
RE RIS, DA BCA B E X

// chapter06/06-order/nested.cpp

3lint b = 123;

SEhr b, 2N b IRAETE S, BT EERA M static KEETARIC AN, T MKRE Hix
BT H. EWZ AR, XAHArS CMakeLists.txt 1) 3 0] AT AT AR BE#E:

target link libraries(main nested outer)

W2, b BERIIA T 5| A& MR EL K (1) W 2
FEATT AR 8 SUARF5 1) A 5 SR X B —— S B2 88 DA A AR B b R SO . MR Eeas e gk
B SR, B AT BLR A
1 SR M ) S 5 A R 8 AP, ARG R OR DA% UL A
2. FH I SO R e SRS T AR € ST S (MARBE Y kil S e 4)
30 X F ANk S S
TR RE, SRR SUIARE S WIFEER .
BTATHIB)F & XA (CMake 8 AT $04T H AR E B bR SCHEUE B 2 8-
1. EZLLEE main.o, ZRIEXT a BIARE LTI A, FHBEE UL TR R I fET
2. Wb libnested.a, WA KIARE XPIGIH, BHEA 4 7 EZENTI
3. &b liboutera, R3] X b PIAE XTI H, FHMEN 17X A5 H.

AL IEFIHAAENT T X a B ERIFIH, HX b A . 7B 2R EE I, # nested
HEFE outer 2 J5:

target link libraries(main outer nested)

F AR R TR R P GRS 34 51 FTARA H):

target link libraries(main nested outer nested)

B, AT RASE S R e TR AR A ill]——start—group Ei——end—groupo TG Bl S Rl ki
SO, XA AR TEE .
BUESRAN TS 1 Qe i o i IR D8, PR B A A A e s




10

6.6. 5= main() FHTMK

FER AR AT ODR, JFHHEORFT A SN AT S AE BRI AR SR AL e 3o FRATTAT BE 238 31 1) i) 2t
&, FEEA IERRI.

BARENL T, BOZ IR A = PR T aE AT 1 58 A [F] B0V ARRS o R BN K ROZ A AR
i, A ey gk S Bag AT, SRS AT B IR K AT AT S (A EE TR £)

(B E AN )X — R WR? AT HATIR A — DR RE MPATIR, Xl & EZ i 21724
C++ P gm BRI AN FOIESCHRF vl 4 N BT, X B8] 4 N\ 580 A DA B v N3 gkl ok, AT
Mt H K. BRI HE AR SR TNE R XA 7]

FIB M)A, HEREASE T DAL — M AR AR 7 sUAR BEX AN [l . 25 18 AR T 1 main() $2 U A 2 45 2]
— /MM R, start_program():

// chapter06/07-testing/main.cpp

3lextern int start program(int, const char*¥*);

int main (int argc, const char** argv) ({
return start program(argc, argv);

}

IRAE B M X A HT ) main() BRECR S EERY, ROERSEUE R B AL € LRI E (57—
HAn. IRJE, ATULEIE—ANEE, Hop B A AR AR BT B 2L start program() H [ main() FREIRAIS . X
Ml A — AR AR T R B 21T 24 count &K T 1:

// chapter06/07-testing/program.cpp

3| #include <iostream>

int start program(int argc, const char** argv) ({
if (argc <= 1) {
std::cout << "Not enough arguments" << std::endl;
return 1;
}

return O;

BUE AT DAHE R — DT H R IXAS N I RE s IR I B 2 B e B A ke

# chapter06/07-testing/CMakeLists. txt

cmake minimum required (VERSION 3.20.0)
project (Testing CXX)

add library (program program.cpp)

add_executable (main main.cpp)

target link libraries (main program)




FEH bR R AR RN main() KL GBS A ZENET Hbr. 7E, 1T LLdE e s —4
ATPAT SO, LR S IIZ 5 () main() SRIHERE

LS 5, GoogleTest B Catch2 25 HEAL 2344t main(), W T HHFEF N L S IHB TN
8 IR . FRATEAESE 8 IR AT A LRIl PR, 1EIRATEVET R, F7E 5 — main()
REH s H R

// chapter06/07-testing/test.cpp

3| #include <iostream>

extern int start program(int, const char**);

5| using namespace std;

int main () {
auto exit code = start program(0, nullptr);
if (exit code == 0)

cout << "Non-zero exit code expected" << endl;

const char* arguments[2] = {"hello", "world"};
exit code = start program(2, arguments);
if (exit code != 0)

cout << "Zero exit code expected" << endl;

BT T B ACAD K ) start_program PRIR, i SEFNAGT S50, R 20k [B] ()R H AR 2 75 IR
T34 (R AR AL PR S8 B 7 T, XA B el il A 1R 22 Ff B O i U7, (H 20X 2 — TG .
HER AT EL M IGE L T main():

1. {E main.cpp H H T4 /=i A
2. 1F test.cpp HHEAT MK

AR AN AT AT SR N 2] CMakeLists. txt [ JEGHR:

add_executable (test test.cpp)

target link libraries(test program)

LXJ%@'JEL_% ANHEFR, % B EE RS e R R R A AR, R UL A ditoR A T
FHEREL ST, AT LA ST A, IR EEN TR SR TR Kk 1!

6.7. 245

CMake FFEHEE R MM L1E, HEWE LRNEERMIZ . ETE, ST HIIT
FANGICHHEPHE A AT . 2 T BARSCIFERN S )G, S RIER P rIsiT 200, %
WMozl)— LA . X IR YRR X B, TﬁifﬁﬁiﬁﬁlﬂﬁﬁﬂpﬁﬁfﬂEI’JYIEH%—T?%TW*?AE‘J%NE\
B Mo airss. BEIRSH IR NG R H 4 r it H st b . XA NIER .

BN S —— S ITT B RCAT SI, JFRR IR IR . SRR, BERERAR R LI RE Y
o R AN B R L AT AT SO . B ELE AN RGNS KRGS, SR A A I B B
BN GRS (IS AT I AR IR X B




BATEW S T = MRS B (B ShaS B, AR 7 AT X 51 LA K WE e 17 5 3 5
GRS B T PIC—IX & — SRR 5 A PEGE E 5 K&

ODR & —A> C++ &, ERAFEE EHEEEIIT. M TR TG, FEIRR T
AT AE RS PE AN BN AS P A B A B AR (R R 5 ). 32 OO — i el R nT B fd H w44 2 [l
TEB7 L FF5 10 98 7 TH AN B2 3 P ot e P s

X T IXFE— B PR (CMake REEHE T LML TTH TREEAE T8 2), HSCHIRZ 1%
R L AERR AL FR 0 — AR S R B DT, R Y P B o BLTERNIE T e A3
—LEFEAR TSI, DAS AT AR 7T H At 5 2k A B ST IR (1 VUL

e, BIEFL T dn e ) B B 2R A T AR P 1 4% A —— 3l 1 main() BRI 2 21 55 — A%
BIGe ZREWS TN — AN ATHAT ST, BERPREAE A 7 s AT 11 58 4 A R AL AR 12 AT Ml

BUAE T AR T W R, T LUK R AN 2 I AE CMake T H F 8 I EAT. T —Z b, B3
7E CMake H /& HAK AT .

6.8. I F& 7%
ARAFPMG BN EZER, ESH T EE:
* ELF SCAFIE5H:
https://en.wikipedia.org/wiki/Executable and Linkable Formats
« CMake FM) add library() 7i:
https://cmake.org/cmake/help/latest/command/add library.html
o fRAIHLR:
https://en.wikipedia.org/wiki/Dependency hell
o REHANZN A B 2 18] ) X )
https://stackoverflow.com/questions/4845984/differencebetween-modu

les—-and-shared-libraries


https://en.wikipedia.org/wiki/Executable_and_Linkable_Formats
https://cmake.org/cmake/help/latest/command/add_library.html
https://en.wikipedia.org/wiki/Dependency_hell
https://stackoverflow.com/questions/4845984/differencebetween-modules-and-shared-libraries
https://stackoverflow.com/questions/4845984/differencebetween-modules-and-shared-libraries

FT1E EBEBAKR

IR TT IR N A EEL . BB E R, R e SNSRI . 8 S0 A8 3200 55
AR AN A ZE AR () A AR B . IXAE, i m] DAE IS (B AEAE X VR AN 2 7 # EE S A 1

HMERARASAN TR AR BRI, 38 B T A Dt PR 1) R TE 182 DAAF IR 2R B2 (U1 Protobuf)
T, 2 DAAHESE (41 GTest) BB, 38 AT DLLEAS S A il AR T B X AR b R PR B 2R A

TR R IFES H , SR AR AT RN RRERIH, AR E DR, +
IS AR BN AR R . B O P A 0] B 75 220 55/ ] 1) 1 BRI R S A4 (10 S e A
1B 7E, CMake 7EIE AR AR B AN [F] )RS A 7 52 773507 TS AR &, [RIINE PR AT VAR 1) AS e
K

BRI, ROZE el S EN RG2S OEA XM PR i i e A
BN AT R B FRATRE AR 2 ] 48 2 K I LA U #y CMake H bR, DAMEAETTH
i . X AT Ll 2 A7 USRI, Rl 2 S A SCREIT AR R CMake B HRAH 22 1) PkgConfig T
Ho ik, U5RFT LAGw'E B O SO A A ) 5 B 25 3 A P R it 1

PTATH L 2 R G0 BB WK 1284 702 A] DR ICHA R Bk B sh iR i Z i Se k. %
JEAE AN E ) Git J7 R X AN T R, R #EAS CMake 100 H AR R EE ) —#B 77 o

A, JATRRHS LIS 328

o WA AR O e AR

« ff | FindPkgConfig0 A 315t 78 £l

s 05 H ORI AR

- i Git

« {#iH ExternalProject 1 FetchContent FRt

7.1, HRER

A] PAYE GitHub _E3R B AT A LAY https://github.com/PacktPublishing/Mod
ern-CMake-for-Cpp/tree/main/examples/chapter07.

AR SR RIR Y, R 2

cmake -B <build tree> -S <source tree>

cmake —--build <build tree>

A FH 38 24 10 % 4% B e <build tree> F <source tree>. VI a: MIZEM 2 H bn/daH H 4%, JEAR
b 2 Y50 BT 7E 1 B AT

7.2. A EHERZEIRGEE

s 2 R B 3 ) 2% JEL A e A A fil MO R B2 v R )8 /R AT SSCARSCAF L JSON, &
A XML #AAT o BT DAAy SR Bt B4 3 A 9 bl ks 3, il Ao Pl S AR 3 3 11—l


https://github.com/PacktPublishing/Modern-CMake-for-Cpp/tree/main/examples/chapter07
https://github.com/PacktPublishing/Modern-CMake-for-Cpp/tree/main/examples/chapter07

1, Google PN ZE M X (Protobuf). FREISCHY, £ RS H BRI, SREWE? Wif il CMake 4%
BIH TN ISR ? =122, A — find_package() 5% -

EFAE R 22, B SITG Wh A2 e EAY T AR T, R 52 find_package() Wik, i
HRI, RERRTERGHKIE., BXCE %R 7RI, B o7 20 P AE W e 7m
I 22 E 1 BRI Dy R At 5, RERME At R (R TR = R B
HEE L KT HE T RIER).

Xt Protobuf, 1 HAH 2% #: Al LMNE H 7 (https://github.com/protocolbuffe
rs/protobuf) H NE. miFM L, SEEERERG P EHOEEE. HIEAMHE 1 =it
2[1) Docker BUERAATIXLER B, A4 1] LUH A Debian Linux. Protobuf [ Fl % i 2% [ 4¢3 Ay 2 0
T

$ apt update

$ apt install protobuf-compiler libprotobuf-dev

FARGHA H QR ZRAE O R Tk SRR AR ] RE2 BT RFER 10, Rl 24
SRR AR FH K 2 B /E RGERT . find_package() 18 AT AR AR BIX — T, 35 H KM a4t
T—NMEUMEE S, AW CMake B8 SCREELT R A & .

HUE, WEOHAS R RIE, IRy CMake $RALISCIF. A iH R — LA
AL DIRERRAT B, WA 4G . IR AT RE CMake 1E# &K 215 CMake A S RZRE—
i OXEEFON B, DX E SR A0, 73R ARiE

o NFFER IR A A AR, JR AR R IATHIIH .

« HE—DECE R, HFESREYES A SR AR R A

A REE A B AR I B SRV EIFER, BORR, BT ZIXFA . CMake K4l
i 150 A, 7] PLFR 20 U Boosts bzip2. curl. curses. GIF. GTK. iconv. ImageMagick.
JPEG. Lua. OpenGL. OpenSSL. PNG. PostgreSQL. Qt. SDL. Threads- XML-RPC. X11 F zlib &%,
AT DAFR B RATTR A A p A ) Protobuf SCf. e 513 AT LLE CMake XA #R #https:
//cmake.org/cmake/help/latest/manual/cmake-modules.7.html#find modules,

BRI C B SR T LA find_package() 54 7E CMake T H H{# F . CMake Zx 4RI ) 7
o, FRAR], BRI E M. R MNAFEE CMAKE_MODULE_PATH & & (BRiA4
) THIEARIT G . 00 H ARG P AN R, ATRARC B AR . oK, CMake ¥
i O AT R A B AR AR

H AR ENE RS, BUNAZAE RAHM AR E . CMake 1 —KH &S EHUERIE RSN
AR, WRLEARERIRT A LT R SR 4

» <CamelCasePackageName>Config.cmake

» <kebab-case-package-name>-config.cmake

BNk, ORI E SCIF o A, FEAT BB — A HA A R i FH AN T WY 28 R A ok 7
%o M, RN AT DA A AT — MRS T Protobuf I H . ik, 81— .proto 3L
4, Hp SRR Y], AR IRAZ Protobuf, W FF BAIEX AN SR AL T —Fp L 3t B


https://github.com/protocolbuffers/protobuf
https://github.com/protocolbuffers/protobuf
https://cmake.org/cmake/help/latest/manual/cmake-modules.7.html#find_modules
https://cmake.org/cmake/help/latest/manual/cmake-modules.7.html#find_modules

6

SR SR IBUI. i, R BROCRI OB, FIT I —HEBIRa Ce X BT
5
R RAHIN:

// chapter07/01-find-package-variables/message.proto

3l syntax = "proto3";

message Message {
int32 id = 1;

# AN Protobuf IEVEMA AL (X AR AT HIEMAZE). 1X N2 —ME ] Message,
RAEE—A 32 %4, Protobuf A — MFRRIM PR, 7] LASZHUX S8 AR I A2 B C++ S0 A Sk
SCHE, SR R R AT DUE R S SO i T o B PARE B AR O 20X AN g B P RIS I B . IUAE,
1L A TEFH main.cpp:

//chapter07/01-find-package-variables/main.cpp

3| #include "message.pb.h"

#include <fstream>

using namespace std;

5| int main ()

714

Message m;

m.set 1d(123);

m.PrintDebugString() ;

fstream fo("./hello.data", ios::binary | ios::out);
m.SerializeToOstream(&fo) ;

fo.close ()

return O;

Message £ 5 —™ id FB. 7E main.cpp XAFH, FOVE T —NRRIHERIXN S, BrBEE
9123, FRIEILREAE BATENBbRdEs . TR, IR EIE A SUHR, Rz R R A
BNHH, ARG R PR ——1X 2 7 H1Ak B ] B 0

HE, XBEAY T —1 message.pb.h ko XM IAFIEALETE, T EAE message.proto J 3 HA A HH
protoc, Bl Protobuf Zwi¥ 258, Wi kA EE L, KN NIHPAER S —EdEFK. H
SE— p AN IX 5 A2 CMake JEEVE & A2 (R :

# chapter07/01-find-package-variables/CMakeLists. txt

cmake minimum required (VERSION 3.20.0)
project (FindPackageProtobufVariables CXX)

find package (Protobuf REQUIRED)
protobuf generate cpp (GENERATED SRC GENERATED HEADER

message.proto)




add_executable (main main.cpp

S { GENERATED SRC} S GENERATED HEADER})
target link libraries(main PRIVATE S Protobuf LIBRARIES})
target_include directories (main PRIVATE

S { Protobuf INCLUDE DIRS}

${CMAKE CURRENT BINARY DIR})

EFRATIR 31—

s WIMATERANICEMIE 1, AIEIEIFFHHES

« find_package(Protobuf REQUIRED) %3k CMake iz 1T 4} i€ ] FindProtobuf.cmake % /.
Protobuf 2. Z & AT 4% AT, A RCAHREIE, W2k (K534t T REQUIRED X
By, Hab¥ 4R A A = R (B0 T —47H Bk 3

« protobuf generate cpp #& 7E protobuf K L F® LA H E Xk . f£K)ZE W H
add_custom_command(), J& ¥ 1 A& 25 (1) 2 B H P 0 R A% . AT DUE I SR APy S AR B
Fe At F XA s H, B AR YR SO (GENERATED. SRC) ATk X (GENERATED HEADER)
P4, DLRCEYm R U AR (message.proto).

« add_executable, ¥{f1H main.cpp FIHTHI T84 H L E 1) Protobuf SCAFAN AT AT 3L

« target_link libraries 22 find_package() $k 2| 1 (FFABSNE) dINE 3 H AR B AR 2

« target_include directories() ¥ M & & fit M & % K INCLUDE DIRS  #I
CMAKE_CURRENT BINARY_DIR. X B 7253, XFEGnikd 4 AeH 214 1) message.pb.h
KA

Berihin, HELHL T BUR Bis:

o BRI PR AL B
o PRALH BB BOR# CMake W73 . proto SCHFH I E g 4%
o TN INEL AL AR P 7 R A A AR

2f#H] find_package() I, FTLAPUY B E —LeAp i, LR A2 N ERERER, TS
BIRE R BCE SCIF (BB R 1 8):

« <PKG_NAME> FOUND

« <PKG_NAME> INCLUDE_DIRS & <PKG_NAME> INCLUDES

« <PKG_NAME> LIBRARIES & <PKG_NAME> LIBRARIES & <PKG_NAME> LIBS
« <PKG NAME> DEFINITIONS

« IMPORTED Hi 7 $ 45t nli ic B S 146 7€ 1 H 3

E — AR A B —E AR ITET “ I CMake” (FEISE HARMEE), HORIR ML 3N
HFRRAE (BifERl) X LeAr i, KAVFE . ERANAE. ZIeEEERmALEE.

Protobuf J& — MR L4FHIH 7, By TR EM AN HAR (H CMake 3.10 LA
>&):protobuf::libprotobuf, protobuf::libprotobuf-lite, protobuf::libprotoc #! protobuf::protoc. X Ff,
HURT LAG 5 B i A




# chapter07/02-find-package-targets/CMakeLists.txt

cmake minimum required (VERSION 3.20.0)
project (FindPackageProtobufTargets CXX)

find package (Protobuf REQUIRED)
protobuf generate cpp (GENERATED SRC GENERATED HEADER

message.proto)

add_executable (main main.cpp

${GENERATED SRC} ${GENERATED HEADER})

target link libraries(main PRIVATE protobuf::libprotobuf)
target_include directories (main PRIVATE
${CMAKE CURRENT BINARY DIR})

NI H A5 protobuf::libprotobuf F& 2 fE & & H %, IF H B ALK (AR LR IE M),
EATSERATN T BRI FRER Rt R A R R A A i 2R A5 s

A HITE R ) AR BRI T A4, Sl U5 i) HAEZESCRY . Protobuf (193044 A DAFEIX LK
Fl: https://cmake.org/cmake/help/latest/module/FindProtobuf.htmlo

HE ] Note

ISR, EHAEH T RGEH HRAE] protobuf (B4 F4%), ATTHKIRBIf RN (H2
HIEEH I TR U7 S8 RLZ3E S K & Protobuf FOUND A8 & H #EAT AH B AR AE R IIE, BiE N
P FTENBR BRI W B (XA P il B e), B H BT %3

find_package() 45 i J5 B B (2 HIL T, SERMFIRA FOCK, PFrolX B RIS
ARG IZE:

find package (<Name> [version] [EXACT] [QUIET] [REQUIRED])

B FL B IR TN T

o [version], FJPAA SEFEHIEREFEMIMA . {# F major.minor.patch.tweak #20 (%140 1.22) B $2
PE—ANVEE- 1.22---1.40.1(fF FH = A S AE N BB -

« EXACT K875 ERE I A IRA (X BLASCHRE ).

 QUIET XHE AT A LT R B/ R B W HTH SR

o HIEAHEIE, REQUIRED KT RHF IEHAT IFAT EHZWE S (BMEE H 7 QUIET).

KT ZIBASWELZE B DIE R T H 4P :https: //cmake.org/cmake/help/lates
t/command/find package.htmlo

R FR 4 B B A BRI B S AR . S ARIX AR CMake K H, I&FH
HoAh TR A AT T H 9. PkgConfig g Hrp 2 —, CMake it | — MR AR an BIHOR SRR



https://cmake.org/ cmake/help/latest/module/FindProtobuf.html
https://cmake.org/cmake/help/latest/command/find_package.html
https://cmake.org/cmake/help/latest/command/find_package.html

'_‘E:O

7.3. (£ FindPkgConfig

B PRAORI G 2R R I T 75 B BT 9 A 5 0 T RN C++ EA By — e 22, A VP2 TH AT LA
B Hf—N (BLAE%RAT) L HEMMH PkgConfig(freedesktop.org/wiki/Software/pkg-
config/)e. WHIEI Unix R4 L] H (7] LLYE macOS A Windows _E T-4E).

pkg-config 11818 5 HoAth S IAR R A o 7 Sk e X B I 1 — 1 i —— 72 15 B A 4% NN [A]
KIFFE? HFR—UIEILME:

o HANEEFRAT, WRRCAE CMake TH WA, XFELT, MATFEE.

o HRAH AR BB EARER), I HZE R4t PkgConfig.pe, -4 58 F LA 1 EP

Al

WZ (EHARKZENE) EHRH T CMake, FFAEYATHAFIRME T —MEEE XM A4
T RATME R TT %, FF H AT DML, 16 {E M find_package(), ANEEHH.Co1t BEARCAS 1Y) 17) 7L

BRI, AR TR PR EEART Db 5555 3 (R ot hAS o V22 2 mlATS SR AE A 7 v A FH i
ARG, XRURGEAHFEEOH A, HAATge et HIHRA (BA 2. 0H, <t
—~.pe A

AL, 0 H REE K ZHH PR RIH IR DS,  SCFFECZ ) PkgConfig 1% xURT BE{E LS -

Huad H find_package(), # FOUND A4 false, 1B[#]%] PkgConfig. iHitiX M7=, mTLAMEH—
PRSI RN TT 2, AT AR =070, AN B A .

XA F TR MBS AE R W R —— PR R VE R AL 1 — AN B S BRI B 42 BT 75 4 15 1 /N .pe SC
A

prefix=/usr/local
exec prefix=${prefix}
includedir=${prefix}/include

libdir=${exec prefix}/lib

Name: foobar

Description: A foobar library
Version: 1.0.0

Cflags: -IS${includedir}/foobar
Libs: -L${libdir} -1lfoobar

ZAE AR TR, BREH, REFEARANERERIT. IME 22T R AR EERE,
MA R CMake IXFER 2% EAERIMETT S B PkgConfig IEH A B A, HIIREIEH A IR:

s ARG REGAMEE, ARG T .pe XM

o WA REA LI ERAT] H

« JH1LIZ4T pkg-config --libs libfoo 3B ) FEF asbr &

o REEMES B (27 BAEHEAR B DL & HAh g 145 5 ) ——pkg-config --cflags libfoo



freedesktop.org/wiki/Software/pkg-config/
freedesktop.org/wiki/Software/pkg-config/

BRI 5 IE# £ PkgConfig, & RS UIITEEAE RS 4R 2 pke-config 7T AT L,
BAT LR RANE I S8, IR RAE R EE AL S, DMEM G eSS dmieds. CamEm
AT #£ CMake HHHFX — sl——F3 %8 A1 T 4246 35 B T H K B8 42 kA0 & PkgConfig 2 75 U %3,
SR G 8 FH—2 exec_program() T8 2 K AR BT REEAR 0. )R B IX LB IRR A IR, A 4824 H
PkgConfig I, &K EIXFEAMALTFA A%

CMake $#4L 7 —ANJ5 8 i 4 B & H——FindPkgConfig. ‘T 1815 1 H M A FR ALk 2 B
M, 5% &4t PKG_CONFIG_INCLUDE_DIRS 5% PKG_CONFIG_LIBS &, M &% E T — N Hi%
e 1) 3k S A8 B ——PKG CONFIG_EXECUTABLE. Bkl f1i)/&, PKG CONFIG FOUND
TEMRE T —RMBEHERBINZ T REERS R ETHM, ARG B A E K
pkg_check_modules() H B 2148

IERAEL T EE . — Methpe STHRITAT B BT 72 PostgreSQL U4 i 1% 1 b
libpgxx.

BLSE Debian 7235, A LU libpgxx-dev & (AN [RI#RAE 22 45 1T Re 75 22 AN R ) £L):

apt-get install libpgxx-dev

817 main.cpp SC1, i ERUERL:

// chapter07/02-find-pkg-config/main.cpp

3| #include <pgxx/pgxx>

4{int main ()

5|

// We're not actually connecting, but
// just proving that pgxx is available.

paxx::nullconnection connection;

PLAE R LAE ] PkgConfig 2 HRASE A AT T ARG H2 (L a0 B 1) 44< 8 10 -

# chapter07/03-find-pkg-config/CMakeLists. txt

cmake_minimum_required(VERSION 3.20.0)
project (FindPkgConfig CXX)

find package (PkgConfig REQUIRED)
pkg_check modules (POXX REQUIRED IMPORTED TARGET libpgxx)
message ("POXX FOUND: ${PQXX FOUND}")

add_executable (main main.cpp)

target link libraries(main PRIVATE PkgConfig: :PQXX)

WEBAT M — e




« F3R CMake f# H find_package() 54 £k PkgConfig FJ #4734, #7H T REQUIRED ¥
M AAEALE pkg-config, 2R,

« i FindPkgConfig & #k 1 b 52 L) pkg check modules() H & X%, LA PQXX 1EAFTIE 4
FREVE— TN BR. SRR A libpxx BRI, #5 Z K5 REQUIRED S
FMATH, BERKM . 7EE IMPORTED TARGET X7 —HKAEE, HifsHshtld
Hir, LAHZETFINELE.

o J@IEHTEN PQXX_FOUND Ffi A2 Wil B i) — V) # =2 IE 0 1) o 5 B0 AL 11 1 1) i 2 T 48 o8
REQUIRED, AJUMfEX B fix M2 Sk E (TRt 7 v HAa mEELE 3h).

o 1% main A] AT

« BEFEH pkg check modules() £/ PkgConfig::PQXX § A H#Ar. 7, PkgConfig: /& — M
BT, PQXX kAL Zan S HE — NS4

X GINTHASSCRE CMake FUAHCHIUIK — FiAH 24 77 1 77 XA SRR — Le HAth i) U7 %
FLET, HEEMBTMELZ, EZIUSHEE T L https://cmake.org/cmake/help/latest/
module/FindPkgConfig.html,

ARG CMake $2 K0T O 22 BRI — M 77 0. CMake FEFTA 21 & E#H 23
FERZBORATIEE, AFSIRATAREE ] — M8 B T I E R ARS8 =TT 2, 1B A 7p08?

7.4. IR E HC RV EHRAIRR

W BB IR, AR H A2 1 BE ARt config SCPFER PkgConfig 3014, i H. CMake 1 thi%
AR BRI . TUCNZERS —A B @ LEREE, R SHH —&RAMm. EFEIEA
AR, HCH T RBIE R, A R XA .

E—T R OEMRT libpgxx, FTPAETRAIGR S — ME AR BRIE, HIEmSE — AN
(1) FindPQXX.cmake (A, & A7 7L H YR LIS ) cmake/module H 3 ™. 75 ZE AR 4 F H
find_package() If, CMake AJ A4k BiX N A B, P LL2x £ CMakeLists.txt H 5% H 518 hn £
CMAKE_MODULE PATH AF s, BN SO RLIZ A IXFE 1

# chapter07/04-find-package-custom/CMakeLists. txt

cmake minimum required (VERSION 3.20.0) project(FindPackageCustom CXX)

list (APPEND CMAKE MODULE PATH

"S${CMAKE SOURCE DIR}/cmake/module/")
find package (PQXX REQUIRED)
add_executable (main main.cpp)
target_link_libraries(main PRIVATE PQXX: :PQXX)

B, FEGmESERME, 45 FindPQXX.cmake M A A4S 5 F s g A %A WE (B
PQXX_FOUND), CMake R£x3t4ti, HIff A/ {# ] REQUIRED i ] find_package(). iXHU#T 73K
WP VE # 2 TR IE 5F CMake SCRSHH H1HI I 24 7€ :



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

« ff B find package(<PKG NAME>  REQUIRED) I, CMake ¥ #& ft — 4
<PKG_NAME> FIND REQUIRED &, JFXEN 1. HE&AHRIER, &R %
{# ] message(FATAL ERROR).

- fili H find_package(<PKG_NAME> QUIET) i, CMake o5t — A4
<PKG_NAME> FIND_QUIETLY &, FHiXEN 1. LB Z Bk 4T iz Bl &
(BT I BR AT o

« CMake ¥ $2{ft <PKG NAME> FIND VERSION ¢ &, ¥ & NI HFIER TR RA . #&
FRAEHL N AZ R FE Y A Bk Y FATAL._ ERROR 15 E.o

2R, N T SHAVE RS R S 2, AR ATE R . D9 PQXX B — AN I AR
B 75 22 B

L A5 FERI SO R AR L (R P R4, Bk BT — s AT 22 A7), TS A X SE Bk A2 0T 61
AR HR. 4

I, R B R AR I EE A 2k S ——PostgreSQL.

. CRIH AR T R T HER A I PostgreSQL %% ) Ui A o

. 8% PostgreSQL % /7 i £ & Sk SO BRI KA

KA AR EEAM include k0. ZHITE, 8 —> IMPORTED H#7.

IMPORTED H b ()81 22 K AP IR——& H 7 N dn AT IR BEEE 1) A, Bl B33 & 5kdm
5 — AN R HOR AL B RO R 45 IR RS 1) DRY .

544 IMPORTED Hix, W% —4 IMPORTED >4 ¥ % (£ CMakeLists.txt H [
target_link_libraries() ¥§ 2 ). FE LA HE— KB — HAR Ly UNKNOWN FR3A]
AR TR B ) PR R FRASE, IERBIER, RS —S5.

N3k, IMPORTED LOCATION #1 INTERFACE_INCLUDE DIRECTORIES $ A\ H AR 24 75
J& M B U BRI 240, T LR E HoAJE M (10 COMPILE_DEFINITIONS), 1X £45f
PQXX KA ZLEN] .

25, KRR EZALRET, ZFERATERRIUTHER 7. PQXX_FOUND Z7EZLF
R REER, PR 4 R 7R AR A 2l L (BRI RT BLE A ) CMakeLists. txt §7 7)) .

WG, KoEaABERICSS, BRAFBH T “mg” 0, FNWENIE CMake GUI H12AT] L
[0 IR AR SR B IS, FRAT TR A 1 A 15 451

2
3
4
5

# chapter07/04-find-package-custom/cmake/module/FindPQXX.cmake

function(add imported library library headers)

add _library (POXX: :PQXX UNKNOWN IMPORTED)

set_target properties (PQXX: :PQXX PROPERTIES
IMPORTED LOCATION S{library}
INTERFACE INCLUDE DIRECTORIES S{headers}

)

set (PQXX FOUND 1 CACHE INTERNAL "POXX found" FORCE)

set (POXX LIBRARIES S{library}




CACHE STRING "Path to pgxx library" FORCE)
set (POXX INCLUDES ${headers}

CACHE STRING "Path to pgxx headers" FORCE)
mark as advanced (FORCE PQXX LIBRARIES)
mark as advanced (FORCE PQXX INCLUDES)

endfunction ()

TR, AAHE MG —¥ PQXX A AEbr#EAL E I FH P v DU FH-D 4o i 417
AL BRI AR RN, R T RANINGE ks, s return() BEAT 5 SORIGE
. MERRIGE, FHRALE KR (PostgreSQL) I IEHHE 1% o

Fic B BE R BT, XK true, [ PQXX_LIBRARIES fil PQXX_INCLUDES
BREAFT -

if (PQXX_LIBRARIES AND PQXX_INCLUDES)
add imported library(${PQXX LIBRARIES} ${PQXX INCLUDES})
return ()

endif ()

BUCE A I R B — SR BRI 1 ZEH] PQXX, EHLIL T 2 PostgreSQL. AL A i H]
i A ERBEER A, (2N 24 REQUIRED Al QUIET #r&HEATH A4y (XM ENERIT NS
SR RAT A —8) . IARERWER, (ERIZ/SER A A LR,

CMake H—PMWE M Z:, 7 LMIX 3 ——/find dependency(). H#MZ&, XA EIF
ANEE BB, BOAERA KRB, 2 return(). B —ANZ (A Z R E), B
return() K518 H i & 197 3 FindPQXX.cmake U, 45 1E AR A FRAB B AT « T BB L L4
OUT, XA, BT, X ERATEZEMI—r 1k CMake fEHESTH, 7251
PostgreSQL A~ n] A i 348 PQXX HIZH A

# deliberately used in mind-module against the
documentation
include (CMakeFindDependencyMacro)

find dependency (PostgreSQL)

TWHE POXX FE, Hi%E 1 PQXX DIR # A& (%4l cmake FEXMEE1R), 18
find_library() FAM K125, 1E£ PATHS K75kt RS M ERGHFAES N —
AN RHET NAMES Jo 1 42 fit 1) 4 FRAH DTG 1) B — 3 ) SOt 5 FR BT T SO0, B 42 K A7 i
7£ PQXX_LIBRARY_PATH AZ& . I, 2L & K% E AN <var>-NOTFOUND, B2 4] 1)
PQXX HEADER PATH-NOTFOUND.

NO_DEFAULT_PATH KHEFEERHBRIMT A, 1ZAT A% CMake iz EHIA BRI R — K &
NI T s

file (TO_CMAKE PATH "SENV{PQXX DIR}" PQXX DIR)
find library (PQXX LIBRARY PATH NAMES libpgxx pgxx
PATHS




${_PQXX_DIR}/lib/${CMAKE_LIBRARY_ARCHITECTURE}
# (...) many other paths - removed for brevity
/usr/1lib

NO DEFAULT PATH

PR R, ¥ find_path() T8 2R FTH CAI0R S0, Zm A TAE RS find_library() 3F
WAL, EEMXE find library() FUEERRE T RAMY R4, HRARYE 7 25X sey™
J& 4, TiXT find path(), FRATTEZESMEHTIFI AR

T, AEERX R paxx/paxx BIF . B —NEPRIEL SO, (R EEE R E T R,

G C++ XS #include $54 (IMANZ 1B C WAL § R 4):

#include <pgxx/pgxx>

find path (PQXX HEADER PATH NAMES pgxx/pgxx
PATHS
${ POXX DIR}/include
# (...) many other paths - removed for brevity
/usr/include

NO DEFAULT PATH

L #E /& B K& & PQXX_LIBRARY PATH F1 PQXX HEADER PATH 7% & & 75 11
-NOTFOUND f{H [ . [EFE, 7 LLF3) 56 st 8 1E, 2R J5 iR 48 295 4T Ep 2 W i B sl & 1k
M AT, B A DAL A CMake $& it 19 FindPackageHandleStandardArgs Bl & A
find_package handle standard args() Bl ¥ i i, — MRS, AHEHABREEE, oK
<PKG_NAME> FOUND Z &K EN 1, J-JFTzEﬁ?%?EEIjJﬂ%ME‘JIEEﬁ@%ﬁ?ﬁ B (% )& QUIET X
B7). 4 REQUIRED X P45 BRI, iRt AR Eh ) — s, HiE¥ 4
FATAL_ERROR % 1E#47 .

LR BT EE, KR RECRE CRAR B, ARG AR

include (FindPackageHandleStandardArgs)
find package handle standard args(
POXX DEFAULT MSG POXX LIBRARY PATH PQXX HEADER PATH
)
if (POXX FOUND)
add _imported library(
"S{PQXX_LIBRARY_PATH};${POSTGRES_LIBRARIES}"
"${PQXX_HEADER_PATH};${POSTGRES_INCLUDE_DIRECTORIES}”
)
endif ()




XA EHRALHOE A POQXX HATEE 1 PQXX::PQXX HAr. A LATEAR T/~ R B ix A
S AF: chapter07/04find-package-custom/cmake/module/FindPQXX .cmake.

L MERRAT I AR TR D RAE RS T, WARXATEMAETE AR 8w, FFAZLA
1) 22 ER & B PR . ABFRATTRE A CMake ik FH 7 5225 52 SRIURITA) f 1% L AR 5 5% 28 12

7.5. {£H Git £

Y2 H LA Git 1EARATEH RS . BRI H MR EARAES e, £5H M Git &
VE AT DB X SE AT i B AE — R B Y BE TS A i i (B HT) AR AE A @ T H 11— 252 Wi &
XFE, WA ERE?

7.5.1 iBid Git FHERIZMHIMNERE

AT REMIAR R TT R AE H Git B INLHE], BN Git TR . TR RVEmE 24 B8 H Ak Git
LI, T JE 5K 51 SO N 250 B AEfg e b . A R B 2R T B e —— 48 05 e 1 43 S 8k
TEANEB A R P2 A8 (75 B R e s ) o B M) A7 A NN — AN B (R 58 B B AP A8 ), ST
DL R4

git submodule add <repository-url>

A RMUAT il e DT TR, T BTG EA:

git submodule update --init -- <local-path-to-submodule>

X RAEMETT R AR =07 RS — Fod AL« X M07 0 — ANk S0, 29 P AR T
H v B ERT, A2 Baf A, FEEAMH initpull 54, AT LAH CMake fi#ik. &%,
FF AT AE ARS8 R BT G ) AR

XA, TREHRS —NDNER, M YAML SCAHR B — AN A FK R WM 2 A 3T B ok
YAML & — MR EE 1) fa B A% 2, FH T ARG NPT (0 & AR LA AT A 25 52 % 3Rk 3 T — A il
Jesse Beder(Fl i 92 N HABTTERE) 4n 5 L /NI , fif ek 73X AN ), 44°8 yaml-cpphttps:
//github.com/jbeder/yaml-cpp).

XA FAH 2 TR . IR AT B Welcome <name> ¥ 5 FIWGHFE P . name FIERIAME /2 Guest,
A LAFE YAML P B S A 48 € A R 44 0%

# chapter07/05-git-submodule-manual/main.cpp
#include <string>
#include <iostream>

#include "yaml-cpp/yaml.h"

using namespace std;



https://github.com/jbeder/yaml-cpp
https://github.com/jbeder/yaml-cpp

int main () {
string name = "Guest";
YAML: :Node config = YAML::LoadFile("config.yaml");
if (config["name"])

name = config["name"].as<string>();

cout << "Welcome " << name << endl;

return O;

A1 BC B S R 17

# chapter07/05-git-submodule-manual/config.yaml

name: Rafal

main.cpp 7% “yaml-cpp/yamlh” k30, X TEEfE yaml-cpp Ui H H M H . GJE#— extern
H SR A7 BT A 238 =7 WO (200 3.2.2 T, FHim—"r 88k Git, 51 HIXASERCFE:

S mkdir extern
$ ed extern

$ git submodule add https://github.com/jbeder/yaml-cpp.git

Cloning into 'chapter07/01-git-submodule-manual/extern/yamlcpp'...

remote: Enumerating objects: 8134, done.

remote: Total 8134 (delta 0), reused 0 (delta 0), pack-reused
8134

Receiving objects: 100% (8134/8134), 3.86 MiB | 3.24 MiB/s, done.
Resolving deltas: 100% (5307/5307), done.

Git D&l T A6, BUE A DO B E N — MK I In B3R E 1, JFik CMake 51 5%
P

# chapter07/05-git-submodule-manual/CMakelLists. txt

cmake minimum required (VERSION 3.20.0)
project (GitSubmoduleManual CXX)

add_executable (welcome main.cpp)

configure file (config.yaml config.yaml COPYONLY)

add_subdirectory (extern/yaml-cpp)
target link libraries(welcome PRIVATE yaml-cpp)




X B fE— T CMake 54

o R EIH AN welcome A AT S

o B2k, M configure file, {HSEFR EAMATECE . 81T COPYONLY K7, R Rl
config.yaml FIRJEER b, DAE ATHAT R 7 7] LAEESS AT I 4R 218

« ¥ yaml-cpp £ PE 1§ H k. CMake ¥ EAEATH K — &85, 3 I HHAT TR E K
CMakelLists.txt 314

o B PESEALIY yaml-cpp HA5 5 welcome HArBEHE K

yaml-cpp HIVEFH A 125 3 A sEEk, IR AL SO fE e — AN Rl H seh——
<project-name>/include/<project-name>. X 0 VF % [14# FH 2 (W1 main.cpp) L7 “yaml-cpp/yamlh” ,
TXHFE B iy 44 S B T B HRSK SO ARG F—— 0] AL B RS 2 WA FE SR it 17 ax AN Skt

RIFAE G, BIFABAE—H P DI v A S T3V A s In i A5 e . BERERR )
e, WAFEIIH P RRCAEHL RG24 TR, B DO AR T BORIAL 2 m] fe /e 2 R

BB Git FiER

SEF RN GRS, A PRI RS RS AR R RS N FH . & NERE T MR E
4, WTLAER find package() 7E S22 I FE TR .. WATHTIA, CMake B TR H GENE
B, HEA, KAHRECE T

FAIC A mIE, # <lib name> FOUND AR W E N 1, REREKR] T, nTULEHEMHE. @&n]
DATE S A B EER KBTS, R RTT 2, BGE AR 18] 23R BF 18 H I AURAR S
FIREFE o ¥ v B A6 A 2 B 3 NI G iR B T ARG R IEA R I A RERE, AN 252

LS AT T A AT R

# chapter07/06-git-submodule-auto/CMakelists. txt

cmake minimum required (VERSION 3.20.0)
project (GitSubmoduleAuto CXX)

add_executable (welcome main.cpp)
configure file (config.yaml config.yaml COPYONLY)
HHAHHHAHHARH AR RRHHAH AR F AR H SR H AR F AR B H AR HH
find package (yaml-cpp QUIET)
if (NOT yaml-cpp_ FOUND)
message ("yaml-cpp not found, initializing git submodule")
execute_process (
COMMAND git submodule update --init —-- extern/yaml-cpp
WORKING DIRECTORY S { CMAKE CURRENT SOURCE DIR}
)
add_subdirectory (extern/yaml-cpp)
endif ()




FHHHH A HH AR R ARG
target link libraries(welcome PRIVATE yaml-cpp)

PATEIN T # P EREIAT:

o 204K 3 yaml-cpp A HE .

o WHERALELE, BATEN— AT 2 Wiy 2 48 execute process() F8 2 WG T AEEL . 1X AT A
AR T FH R A7 A R v B R SCAE

« fJr, 14 add subdirectory() {5 FH YEACHD A4 AR 101 o

fEf ] 7 X IE A T A 2 CMake 4 8 1) B ——RT LUBEAE git A E] 1, B RR A
execute_process(), LAFFERIJT 2UE BB T H .

ARNERIE, M HHRRA RS (CVS). Subversion (SVN). Mercurial B¢ A AREAE A5 45 FH
M TH, XMITEma RS EARME Git FRk, A2 BRTTE?

7.5.2 NMER Git 1911 B 72 BE K E5IR

7 IELEAF 5 —Fh VCS BTEAFAS PSR (RS, B4 vl RRAR MEAK S Git T RLH N A7 6 PE 51 N Fh
AT ARSI AT REC A %3 1 Git, FFHATLIHAT git clone 74 -
BATEBE ZEAM:

# chapter07/07-git-clone/CMakeLists. txt

cmake minimum required (VERSION 3.20.0)
project (GitClone CXX)

add_executable (welcome main.cpp)

configure file (config.yaml config.yaml COPYONLY)

find package (yaml-cpp QUIET)
if (NOT yaml-cpp_ FOUND)
message ("yaml-cpp not found, cloning git repository")
FHEF RS
find package (Git)
if (NOT Git FOUND)
message (FATAL ERROR "Git not found, can't initializel!")
endif ()
execute_process (
COMMAND S { GIT EXECUTABLE} clone
https://github.com/jbeder/yaml-cpp.git
WORKING DIRECTORY S {CMAKE CURRENT SOURCE DIR} /extern
)
FHEFFF RS




add_subdirectory (extern/yaml-cpp)
endif ()
target link libraries(welcome PRIVATE yaml-cpp)

FIFE, # P47 YAML 3 H R Has . KA T A

© HGEI FindGit SR EIAGE Git 2 5.
o HAATH, Bt ANEEE. K& H FATAL ERROR, JH5 8/ 4niE N —5 B4 .
o BN, FfdH find package() W B H GIT EXECUTABLE 28 = H execute process(), F7a %
BATVBOS R A
Git X TH —E LW HITT RN BRERIE WG] 71, FE5 TG AL B0 AH [F A6 FE 1 ik 5| F IR
ANIH o B EXFE, BRI AT RE TR B2 IR L A i A — N T H o A R H AR A AN Git,
D5 2 5 — B R 7 %%

7.6. {£F ExternalProject #1 FetchContent 23R

KT CMake HITFE LR 2 %% 13 1U# A ExternalProject Al FetchContent #5535k 4b ¥ 51 45 J 101 H )
WM E B X2 — MR, (HE R AERA 4 AN A T 5, Xt 7R 2 A .
AR UE T4 2 A AR 85X —A, AN Z 73— AR TR W TAER), B X2
WA ELAE R 2 A LB R AR R AR R, JF H CMake O SCR H A XX A @ L — N5 I
e, HIXE 25 H .

7.6.1 ExternalProject

CMake 3.0.0 5| N\ T % 7 ExternalProject [FJ#EHR, H I 2 A8 00 78 26 47 il 22 v o] A 089 40350 1
H IS R, BEE N R I HERS, 2P 8 e LU R A FE &R, e TS E R md—
ExternalProject Add(). FINEFRAL T — R54S NEIRFEZIM DIRE, I H W LA # T 85 FiA [
HprES

o« EIANIH ) H R4

« MW URL TN & 72, & r] LA P2 )

 3ZFF Git. Subversion. Mercurial fl CVS %

o Hia gL, A RAIRHCE B

* f§i[} CMake. Make BUH 7 5 5€ 1 T H AL E A @ 0T H

o PUAT LR AT

o HEXH

o ZuiiE R PRI

o MET HAh H bR

o (AR RSN E E X dr 2P IR

ExternalProject HEELEM G B BUH MM, %F T ExternalProject_Add() WM& FMHTE ,
CMake R AT LA A 3R:



mkdir —YAMIH G T H 5%

download - M\ A7 fift 2 8 URL FREXI H S+

update —EHTI AT IN SCRERG B ORI T 307 10

patch —AIEHBAT — AN T S, HRHE I H 175 2 5 N 3K S

configure ~$447 CMake Tii H (ECE M B, 80 T3 € JF CMake {11 4y &
build ~$h4T CMake 3T H (IR B, TR T HARAKIIT, AT make A4
install —Z3& CMake Wi H , X+ HARKE, 44T make install fy42

test ~£rIEFEMERIE LT TEST »++,  JUIFRAT A6 100 ey 3k

R0 B Ah, FoAth D R e Al R, WP B AT LLE L TEST BEFORE INSTALL
<bool> B{ TEST AFTER_INSTALL <bool> & J7E 2255 25 B 2 R sk J& 5 -

e A T o e

TR TRIET
BRAT B T 8O BRIIEI, Bi#E CMake UMM ZRHUHBI . B, AT BLEFEAVER] CMake
WE L, MR A E 2 RS (X BSCRRA R RIE )

DOWNLOAD COMMAND <cmd>. ..

B T CMake 2208 BB BEIOFTA BAETR, DT — VS T RAM G4, HiE2ss
fre, TSI,

£ URL T&Kk#EnIn
Al DR AE— AL F13 10 URL %138, B2 FHRII. CMake 2R R #0142 7 2 40
£, FEEBRATE I N

URL <urll> [<url2>...]

LRI fVRRE P E XA A AT

« URL_HASH <algo>=<hashValue> - 2 <algo> A= B H T U FIR IS A2 3 544 I UTAC, 1X
B A #EOC R e % . MDS . SHA L. SHA224 SHA256. SHA384 . SHAS12. SHA3 224,
SHA3 256. SHA3 384 Fl SHA3 512 ZRFHI5 VA H string() 164 € . X T MD5, LA
{8 5% URL_MDS5 <MD5>,

« DOWNLOAD_NO_EXTRACT <bool> - # J5 & :UEE FI#R 0. AT BLAE J5 22 2 B b dd 3 7 17
<DOWNLOADED_FILE> 3R ] '~ #3044 1) S04

« DOWNLOAD NO PROGRESS <bool> -~/ {7 FH#EE

« TIMEOUT <seconds> 1 INACTIVITY_ TIMEOUT <seconds> - i it i £ 11 7E [#] 52 i [6] B AN 3
B 5 R H.

« HTTP_USERNAME <username> f1 HTTP_ PASSWORD <password> -3 154 HTTP & /3 i iE 42
fefl, Ea AT H g b IR

« HTTP_HEADER <header1> [<header2>+--] ~#£ HTTP i >R 1 & IE Ik, Kl AWS
1) A 25 B AR i — 16 [ S AL




« TLS_VERIFY <bool> -%ilF SSLiEf5. # % H &% E, CMake ¥ A CMAKE TLS VERIFY A
HIEGZ RS, 2R REBINEE AN false. Bhid TLS BAER —FhA 2 R0, BAiZREa e,
R TEAE P

« TLS_CAINFO <file> - /A & IEEMUR F 2544 SSLAEH, XEAER A . 24t 2 30
PERIER 1R, 5 1652, CMake K5\ CMAKE TLS CAINFO HiEHUZ % HE .

A Git FEKEIR
BN Git FEARIIIN, 358 E ML T Git 1.6.5 B mRAS . M Git F v [E T B DL R kI

GIT REPOSITORY <url>
GIT TAG <tag>

<url> Al <tag> #ERIZRH git 2 BEB B MRAIRE e thAh, BUUTHRRE M git 32804, DA
DR A B — k1) ST AT DABRER BIRF 8 (I35, JF B A AR E git SRIAT . 25 BT 70 3¢,
15 & U0 origin/main IX PR FE L FR . IXELRIUE T A0 o3 % i 1R A [F) 25 o

HoAh e ian

« GIT_ REMOTE_NAME <name> -iZFE4 FK, BRIAN origin.

* GIT_SUBMODULES <module>... ~4§7E N iZ EHRLE 1. M 3.16 JFaR, XAMEEIAAT
(LAHT, BT TR 1)

« GIT_SUBMODULES RECURSE 1 - i3 Fl -7 #5133 5 56 37 .

« GIT_SHALLOW 1 -PATH T fE (A NESI LR W TPEREH IS, Bl H I,

« TLS_VERIFY <bool> - A\ URL "N &M — 5 ikt 71X ANE L. Git W] LMER, 1 %41
IV

% A Subversion T £ {x#EIn
i ] Subversion F#K, Mi%h @ A FikI:

SVN_ REPOSITORY <url>
SVN_ REVISION -r<rev>

sEAh, PR R PELL TS B

« SVN_USERNAME <user> fll SVN_ PASSWORD <password> -1 T2 H RIS 5 (1) 548, A 7
BURE S I H PR R AL AT

« SVN_TRUST_CERT <bool> -Bkid Subversion A 5% &% 3 £ iE 151 5GE . A 7E 2 IR 55 85 11 W 2%
B4 S I E B S PTABAE B O T A e . BRIN R ZEFH Y.

£ Mercurial TE KT
X PP AR B R, T RN IR T

HG_REPOSITORY <url>
HG_TAG <tag>




£ CVS TE{K#BiI
AT CVS i, FRERRAL DU = AR I

CVS REPOSITORY <cvsroot>
CvS MODULE <module>
CVS TAG <tag>

BEHE BRI
B FETESCRE R, SR IR HE T AN H A SO T RLFH R AR U B X R AT N
« H1 UPDATE_COMMAND <cmd> $&fE7E 5557 H R AT 1 5 8 LA 4o
o SRR HD IR (LA VEAE FH W T I B2 1 45 #4) 7 )- UPDATE _DISCONNECTED <bool>. 1%
B, FEOPER (5 — R ) 3R kA

T S RBRIED
R —AIE IR, RAESRBGR A AT, 7 B R R EPAT R a2

PATCH COMMAND <cmd>...

CMake A&, AN T AR EL A AN T 58 “%6 7. @, £ Git b, 58 et SR AE 50T I
AR B R GIRES, 75 BN O d8E G0 5 VO iR 6 SCHEFT 4 T . BRARRS LR, patch fr & 1% 3R
AR

H 21 Note

AT R FE s R RS A% H . 55 LS E 730 75 248715 At P 3R 1
LB https://cmake.org/cmake/help/latest/module/ExternalProject
.html.

&£ F ExternalProject

WORIIAE B BB, XA RO ——T0 H 1w 44 78 (B e 0, AN E & X B Ax
EFETHFAT I ARG find package() 52 —FEA# ] target link libraries(), FrULJE#&
JEHA N . WINE, BB B 70 B . (E T BORBC B MO 2 A/, F00H L A15%E
FRC B B BT R S B B e X — MR, HIRA T2 22 ST T b B AN A . BfE, IERNTEE
ExternalProject Add() #{] 5 & [ ) yaml-cpp £ — it TAE:

# chapter07/08-external-project-git/CMakeLists.txt

cmake minimum required (VERSION 3.20.0)
project (ExternalProjectGit CXX)

add_executable (welcome main.cpp)



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

configure file(config.yaml config.yaml COPYONLY)

include (ExternalProject)
ExternalProject Add(external-yaml-cpp
GIT REPOSITORY https://github.com/jbeder/yaml-cpp.git
GIT TAG yaml-cpp-0.6.3
)
target link libraries(welcome PRIVATE yaml-cpp)

PATR 2 F s e T PR A 2 B

« f17 T ExternalProject BEHL K1 W& FIThfE .

« f# /] FindExternalProject Add(), %82 TN B FE#LER XM, HERSHRE. W
RN 2 AR AR A I

XHEFREEM, HEMIX AR A G TAE, KA yaml-cpp FEH CMakeLists.txt H15E X 7 —
AR B BRI BOR S i B R G IBRHEAL B . target_link_libraries() ) yaml-cpp S5 N
B —-lyaml-cpp. WAT NS AT PIRBIAIE, #rm o sed, Sathe LT yaml-cpp HAr. #F
PEATRAIL 22 B B (B0 I ARAS I 4 R ANULID ), BEREA i th A .

AR, MNAZ IR AT A BN S, IR AN E I T 807k AT AE
FetchContent #5435 1 W 1X /™ 7] @, [B] 2| ExternalProject 3K HUAK 4 Wi i 2E 38 7] @1, AN BEAE 2 PR BL
fEHAMRIE ) H bR, BFOAERBUX I H B, M B & 45 7. CMake 4 52 2th Or 7 H
FindExternalProject Add() G HAx, F—/MEEEN UTILITY KAARCE . H8 iR 20070 F
T H A IXFE R H AR (FTREREHE), CMake il H— M5 iR

Target "external-yaml-cpp-build" of type UTILITY may not be

linked into another target.

N T EFZANBRS, ATRAERR B S — A HFR, —4 IMPORTED &, JiH® (#i&EH
FindPQXX.cmake HFF), {HIX & —TiHEH SR B 1 TAE. BRRERT & CMake SEFr_F3Ef# H 45 CMake
T H B H br (B E T EAT). FE00H 1 E XL B A 2 — MR DRY HISEEk.

Ty BT BE (R fiF TR T7 G52 W A MO ITOER BRI A4 e Hg B B — AN Fph ) 7 I H o, FEAERC B B
T I H , 75 2 H execute_process() 5 8/ 75—~ CMake 5241 . i i — 2445 75 F add_subdirectory(),
BEXAS I H B 50 SO R ) SO AR R EITE e X (B IR R ) A2 I Y
MBI XBEFHAVELIVF 7, BN W2 R AR o 547 2488, AT PAEE3E Craig Scott
X SRR X ®E https: //crascit.com/2015/07/25/cmake-gtest/o

M S 2, 0 H 2 8 4775 % R 25 8] v R I, ExternalProject 0] DA ik AT Mo oK 48, {H
FetchContent #i LT £ .



https://crascit.com/2015/07/25/cmake-gtest/

7.6.2 FetchContent

A, BT FetchContent FLHUOR FASMEIH o X MR 3.11 A D& 1E CMake HY
AT, AHEWEDE 3.4 A Re A S .

AJi E, EJ2E ExternalProject I e a8, SRR ThREANTE 2 Dhak. SCBE A X AI7E T4
17 ¥r Bt—— ExternalProject /~[F], FetchContent 7 B B BCAE FE MM, K 4h8 30 H 75 WA 10 i 5 B
P N F2 00 H AT

FetchContent #5814 FH 75 2 =AM DI

1. A include(FetchModule) # iZ B H A& 21T H .
2. f#H FetchContent Declare() ¥& 4> it & 14 11
3. f# ] FetchContent_MakeAvailable() & 2 H MK —— T &k, M. 23, FK R
SN 3T H AT AT
J9tt 4 Declare Fil MakeAvailable iy 252 73 JF 1o XS N TS ZHE P EHBEERES . X
B - MY a—LWHKB T AT B AMEE. A EHRKSET B, (H2& A FEREE VRS HIHR
A, 5ZWHAR (K 7.1):

o
lib B (v3)

K 7.1 4520 H

iy ELXF B AR vl I A, HOER T AC B (s s € THRAE R 5t). MakeAvailable A RE[R] I Ac &
ARFEMAI, KOV s A PER IR, SC0 F R SHTE OB, T ANVE EAE A RPN A /R 2.
HTA R ECE P IR, RERSCE ST H 38 e — MR, FFAERT A 1300 H AR 1

FetchContent Declare (
googletest
GIT REPOSITORY https://github.com/google/googletest.git
# release-1.11.0
GIT TAG e2239ee6043f73722e7aa812a459£54a28552929

i googletest 1 A5 — NS0 FetchContent Declare() [ 5 SE 18 FH #4420, LLARRVF 2RSS
Ry i v R T R 58 T4 A B2 ORI
FetchContent_Declare() [1)%5 44 5 ExternalProject Add() 5644 [F:

FetchContent Declare (<depName> <contentOptions>...)

RARTE— RS H AR, HEEH FetchContent MakeAvailable(). A5, AZ&E¥
¥ % ExternalProject_Add(). #AT, FFA A KIEIER LV KK . W LAMEE T #k. Sgraiceh T 22
REEATED, HARRECICE . W, el Pk,




HAECE AN, AT DOX R SRR

FetchContent MakeAvailable (<depName>)

R B B AR IR E b, B IR A T A4 We? £ CMake 3.14 TSN T
FetchContent MakeAvailable() ¥4 &% F 3 st 36 fe 4. B 7.2 1, ml LA BPBEA SRR R4

“H

He

1. 14 FetchContent GetProperties() ¥ FetchContent Declare() % & FHC B M 4= J=) 28 5 5L B 2 A
HhAR

2. BB (AX 7 KRN WA ARSI & 27, DU T H IR

3. f#iH FetchContent_Populate(), 181 % K& 15 B BT ((H Bk i 25 3 150) AT SR 0k i
B 2] ExternalProject 5, bW B —LeA i, ARG ILAE /2L A BR MR, IR
IR KB T — M4

4. fla, fERH IR A @R AE NS E A add _subdirectory(), AR UFACIN H #12 SCAFLERE HL,
DA KA ) F A A TEOAE B B o

JE A add_subdirectory(), A RHBPAT FraR I H MR E B, R R AR SRR A
ORER e Ay (il Tl

FetchContent_MakeAvailable()

( FetchContent GetProperties() \
breate local variables from global status J

if <name>_POPULATED not defined

i FetchContent_Populate() D

EExternalProject_Add(D

' ™
Execute enabled ExternalProject Steps

[mkd i}’@ownloag—)@pdatej

Gdd_subdirectory()]




K] 7.2 FetchContent MakeAvailable() Wi{af3E%} ExternalProject 1/

AR, ATRE B BRI O PG H A — AN E 4 B bR X2 —A A il id i 6]
#I| ExternalProject B H A7 VERME R R R, (HIX PG LI AL T KA

N TAEXA R 8, 2 DL — N SEBR il 1. REF 241)3: 2 FetchContent I, #i— 5
(1) 51 3 SCAH o W] AR AL

# chapter07/09-fetch-content/CMakeLists. txt

cmake minimum required (VERSION 3.20.0)
project (ExternalProjectGit CXX)

add_executable (welcome main.cpp)

configure file (config.yaml config.yaml COPYONLY)

include (FetchContent)
FetchContent Declare (external-yaml-cpp
GIT REPOSITORY https://github.com/jbeder/yaml-cpp.git
GIT TAG yaml-cpp-0.6.3
)
FetchContent MakeAvailable (external-yaml-cpp)
target link libraries(welcome PRIVATE yaml-cpp)

ExternalProject Add F 4% % #t 4 FetchContent Declare, Ff Hix M T 5 — N 4 —
FetchContent MakeAvailable. RS 1 () 48 A AR /N, fH 55 B 22 7 2002 B K0 w B U5 18] B
yaml-cpp FEGIEERI H AR, A TIEMIIX — &, A LUl CMakePrintHelpers 4 BifSH,  FE Hi 1 ) 5C
P BA R 47

include (CMakePrintHelpers)
cmake print properties (TARGETS yaml-cpp
PROPERTIES TYPE SOURCE DIR)

BUfE, BCEPBORITEILUT f

Properties for TARGET yaml-cpp:
yaml-cpp.TYPE = "STATIC LIBRARY"
yaml-cpp.SOURCE DIR = "/tmp/b/ deps/external-yaml-cpp-src"

H AR AL 2 — A YR SR B A A S AR e o sk A [0 £ i B o6 280K R 15 External Project
B E b A 2R (A

No such TARGET "yaml-cpp" !

FCE M BOGE N B AR . X521t 4 FetchContent EA4F432, N i n] Aethfs A&




7.7. BE5

LA HIARR . CRFRIFITTE I, EPAOBC RIFAR IR RZHAEIT, 7] DU S AR
T ARG, 20 H R [A] 2] FetchContent. #5435 RAHXT BN H 2 TR, IABAT
210

X2 EH ORI EE (Hedn Qt), MIEARHD AL i 75 EAE 2 KB (IR ] . ZAER U L T IR B 3)
WA, K B T34 5 F P 3R 50 DU G I 9 R AR AS 2 ) B BERES . Apt B Conan 5541 T
AAEARBRTEEN, FOAEITEA KRBT 25, EARKREHR.

Ui B R R AL IR PR B AR s, K2 B RTE ] 222 0 H R RE R EE OB . A
=, TR T WA A CMake B HRAEUAI SR 78 FE TR I BC B OO, R R R AL,

I TE T —DAEE CMake HIFE, 1725 .pe SCHF—k KA, FATHAH T PkgConfig T.H A
5 CMake 4 € ] FindPkgConfig A, ffi IR LR BIFER, CMake ¥ B 3060 @ 4 H
Br, RAEERME. LWL TR Git, AL ELIUR v RN P o 24 Fo At 7 VA AN AT AT EOdE DA sk
U, XA OTERA

w5 IR T ExternalProject fE 2 H I gE AR i1l . 7 7T T FetchContent W1{f[ 4~ % ExternalProject
By, PRI A, BLACN A4 FetchContent 547 FH

AE, WTDAETTE AT E 7o 59— MR BRI % T ——IHESE . AN
(I H #R T 2 AT IERAMEINNA, CMake & —/MRIFM TR, vJLMEXAERE B3, AOTGE T —
B9 S WA AT H A .

7.8. ¥ R IRIE
BRAZIMGE EEEZELE, B30 PL N ERE:
» CMake R —ff FI Ko R 45 Fd

https://cmake.org/cmake/help/latest/guide/using-dependencies/index
.html

« #HR:C++ 5 CMake F1 Git (1] B AR 2
https://www.foonathan.net/2016/07/cmake-dependency-handling/

o TEMHSIH A H git—— itk
https://stackoverflow.com/questions/43761594/

« {§ PkgConlfig:
https://gitlab.kitware.com/cmake/community/—-/wikis/doc/tutorials/H
ow-To-FindLibraries#piggybacking-on-pkg-config

o RTERBI SN ER UNKNOWN KA (11 18
https://gitlab.kitware.com/cmake/cmake/-/issues/19564

* Git THHGR A
https://www.jwlawson.co.uk/interest/2020/02/23/cmake-external-proj
ect.html

o A/ H ExternalProject:


https://cmake.org/cmake/help/latest/guide/using-dependencies/index.html
https://cmake.org/cmake/help/latest/guide/using-dependencies/index.html
https://www.foonathan.net/2016/07/cmake-dependency-handling/
 https://stackoverflow.com/questions/43761594/
https://gitlab.kitware.com/cmake/community/-/wikis/doc/tutorials/How-To-FindLibraries#piggybacking-on-pkg-config
https://gitlab.kitware.com/cmake/community/-/wikis/doc/tutorials/How-To-FindLibraries#piggybacking-on-pkg-config
https://gitlab.kitware.com/cmake/cmake/-/issues/19564
https://www.jwlawson.co.uk/interest/2020/02/23/cmake-external-project.html
https://www.jwlawson.co.uk/interest/2020/02/23/cmake-external-project.html

https://gitlab.kitware.com/cmake/community/—-/wikis/doc/tutorials/H
ow-To-FindLibraries#piggybacking-on-pkg-config
+ CMake FetchContent 1 ExternalProject:
https://www.scivision.dev/cmake-fetchcontent-vs-external-project/
« ffiH CMake 541500 H B 5):

http://www.saoe.net/blog/usingcmake-with-external-projects/


https://gitlab.kitware.com/cmake/community/-/wikis/doc/tutorials/How-To-FindLibraries#piggybacking-on-pkg-config
https://gitlab.kitware.com/cmake/community/-/wikis/doc/tutorials/How-To-FindLibraries#piggybacking-on-pkg-config
 https://www.scivision.dev/cmake-fetchcontent-vs-external-project/
http://www.saoe.net/blog/usingcmake-with-external-projects/

E=E87: Baik

ERAIEANNTE, BELTUER— NEBNMETLEINT, sBER CMake A SMIN
H. A CMake T ARHRE—TEFIWASINFMBNLEMRERS, HAMMELIERNL
HEETH. XAARALNESRENHBESNERHEMNIES: BoiLEENES, XEEFZSER
BEERFRHIRK ST

ATEMEX—=, FIAT CMake £ESRGHEAINGE, RN T EMEITIEFTEREI S FNR:
KBHRXNRE, B, DURBRAERWEFSNEST. TFBREFERTREERESAMRI
REMHIHEIIE, BITEMLERNNIE, FEERTERD, MTHEMAFLZARMRELRRE
=t .

ER—N RS, BINSEMEN—VIEER—MERMNET: — N ESEMEZERMNEWHE.

- B8 E, MiKER

- EIE, IR

« F10E, EpHE

- FNE, RRMITE

- FR2E, (BRTENTE




B8 E MIKIEL

Ll N AR I 20 F 34k . TR LA RT A AR AT 1, sE BRI kA I A
XSO T A LW IR E R G LA DE, BN T NS RRZUE. R
YNIFFEE G 5 AT, 23 S g 5 AR MR TT RN TTEROR B AR B o I T RE RIS A, ARAT]
HHCRIH MRS . R FIR I H LA ZEE LA H M TR 5E s, Bl L
PG BIARSLE Py s KT b el i = 11

TX L R Lk N B0 4 55 W gt R AE TR SR ) (B ARG 70 AR AE v R Xt B Cul, BIRIUT “H
E-12AT 7 BIRRNE, Sebr BRI TAGRS . BRI ATl TSR S IEE TAE, JFR T
WU TAE. T3 7347 T —MES g 17, X2

H A ORAE 78T B A AN AR P . ARz, % 7 AR v, DL far A
H CTest(CMake Py (19—~ T ) SRIPFNHKI AT . CTest REWS A W] H AN, J9E. F18L. =
SRR TR BR 1o FRATTRF RS dn ey faff PO ek . 451 CTest FO%H, DA K an ] AbBE 2 6 it o

BNk, ROREBERATRIE 58, PSRRI EOREE B Sz rds . Eihie 7 EARR N
Ja Bk INRAT IR HESE  Catch2 A1 45 mock JE [ GoogleTest. fiea,» FFA4#iH LCOV 1
TEAHIN A7 5 F R .

Az, FRATEHE DU 328

o Jfta B IR A AT IX A BRI

* f#H] CTest SKbrifEft CMake H A

* N CTest B fF A1) B 0 I

o FITIAAESE

o A R A R

8.1. tHRHER

A] PAYE GitHub 3R B AT A BB https://github.com/PacktPublishing/Mod
ern-CMake-for-Cpp/tree/main/examples/chapter08,

AR SRR, R a2

cmake -B <build tree> -S <source tree>

cmake —--build <build tree>

81 F & 4 1) 4% B 46 <build tree> Fl <source tree>. VERL: MJEER R H /4t H I ERAE, URAR
R AR PSR T A FR B A5 o

8.2. At 4 BEMLMINESX 42

WA — SIS AR AT LA 2. IXSEFLAAUE R 5E I R/MIEIR, DA 9iRAE, K
JR AR . XA L) R B R R B LAY, WAL IR, R4S TR, fERK, T
JRAERAFR S SR AR, TS A NO SRS B0, T, fEITEZML, Hl


https://github.com/PacktPublishing/Modern-CMake-for-Cpp/tree/main/examples/chapter08
https://github.com/PacktPublishing/Modern-CMake-for-Cpp/tree/main/examples/chapter08

TALITH o WEHI BT I AR 2R P 2 E L fidb AT B A A 2, AR R i 15 & BURS O DR B
HoRm R, LT ERIE N ESR, ANERUMHHMT T fL: BifL. FTILEEOEUIEl.

[FIRE BT EAE R AT I e rp oA NP ARME TN R L8 A B = R Fs ZEEANAE, TREEACAS L 2K
B BRI, TEBRASFR, IR G IR BB iR, MAIARE L
Pt i s e PRFIKEAE, TR BEEAMNE AR E TR, ARIE R R 2R R0
AT RS, AL KE LB, PRI ERE S, A H CRRIIEMAIR . KZHUE
OUR, XX ——r e R R Ik, I bug AIREFREAREUNY, REHORREE, EA
FHUEE AT BEXT ™ i M2 3 I T

AT 2 ARIR AT — LA 0 DA ALEE GRS o AL ERARS anfiy =2k, LA 1 A4,
i Bl et T e —pBuaia s, DR R HEE R T IXFERREL . XM AR S BN, Mnlfe
DRAEAENRS B AR, AR IICEIER, IFRA 58 A B LR i ]

VENIT R, A I AU H s IRER E 7. HESRPERIER KB E — A =R,
2 I SRR A A0 AT AU A

XK HTT LLIE L B AR RE G, IX LA Bk 5 5 — BUS (FEE ™ A D) BT
RETIER . A NEATESL BN RZAAE A TR IR DL AT .

KBRS RN — M BT, IF HAR AR A 5 I 2476 2 2 A4 il AR o 1) 20

N T AR, T RES A Tk G E S, (EIR 2 M B0 . Steven Wright
PAFRXS: “ 250 AL FH EE IR A AR RRARTE. 7 MER: BRIER AN ANH %S — R RA
SR SRR G R A, A E R g T BT, W AR RO g S A AR AN A I
RIS SRR Ko (HANEBRE — N, ARG R S B AR Ay A2 7 rh S ISR PR 2 2. BUAE N
155 s 23 2R, ROVEE bug U A 1 (LK B AOBERRY) » S ANATGES Ut AME
BRI P A o

8.3. {3 CTest KtrAE CMake F AN

&, AR RIET T — N THAT SO, T RAT SO R G B N RS, AT
BEE, IR ESREERGTUNH. TRLR HEER M e mmIriEk, M TX “GIVEN _ WHEN
_ THEN _” [iBA)T e IS, R SUT &N E .. HsE, GAE—FIriEm LUz, —1)
FREL T B P BORE 28R . s HE 2 3 SUT, LU BAREC B R4 . B GINAR — i) S
SRR, MR . BT RA AR, RN R test_my_app IAFK, 5
— MR R AE A unit_tests, &H —MNFRAN RS H LB A R, BT IRAA TR,
RILHTEBEBATIA A FHIANELS . NAZE WP S L4 s TR 7, DA i degs |, ix
H A A B G S

CMake J83T 5] NI ctest @y AT LEKRMPUIX AN, I E /F & 8 id 51 R SO T
B, R4 T PTG — 05 30 N CMake #9218 H SEAUAH R PR32 1. 25080
XA, ¥ 5252 B HAR I AL K3 H AN 2] (CI/CD) WK B2 5, ¥ H B7R7E (IDE) ', 41 Visual
Studio 8% Clion—— T {7 X L F 15 #ME i fk, H LU R TF SRS 5 K LR IZ 1T RE T

el 7R LR B I H EAEH CTest $ATMNR? F5ZEM LA R =Fpge BB ik 52—

- R



o FEATIK

o DRI i

I Ja — PR AT LRI 45 3 R % 31—~ 4 09 CDash 1S T A (192K B Kitware). CDash 7£
5T AR OCRIR PR AR SR E ISR, W m R E s

A CMake

Dashboard Calendar Project

b 4

Clean Builds @ Test Failures @ Errors

b . - _ab . - SelEe - o

B Erors o

20210708 N
50 W Test Failures 12 ‘
|

[l Clean Builds 178
0 L J
2021-04-23 2021-06-10 2021-05-28 2021-06-14 2021-07-01 2021-07-18 2021-08-05

Update

Nightly Expected 150 189 buiids [view timeline]

Site Build Name Revision Ermror Wam Error Wam Not Run F:H Pass va'lime
trinsic.kitware: Ay vs14-64-ide-intl @[ 73508 0 0 0 0 ) 8" 508" 3 hours ago
cmake-win.cancallar &% Win10-ClangCl-Ninja @ [ 73¢5f8 0 1] (] 0 ] 1" 585 3 hours ago
gitlab-ci : HibfyeTRte TS L Kopde 73c5f8 0 o 0 0 o 531, 6 hours ago

8.1 CDash AR I [7) il 4L P )

CDash NMEABRITTIRTEEN, FNERENIER S SEH MBI, ARHRPTa
RN G RLZ AT AT 1] o

A MBELFIHLZER, 53 % CMake [ J7 X4 FF7 i) CDash F R 35

* https://cmake.org/cmake/help/latest/manual/ctest.l.html#dashbo

ard-client

* https://www.cdash.org/

[ B TR AR M i 247

ctest [<options>]

ZAESCR, A cmake M H 2 )5, SAZAERSER AT CTesto IXAEIF R W4T s
W, BT EAT 2 A IR B AR H k. 7 REIX AN IERE, CTest B30 1 58 — MR 1)
22 - A

8.3.1 MEFLMIK R

EAFR X R, 75 E ctest A LA--build-and-test FF kS %L


https://cmake.org/cmake/help/latest/manual/ctest.1.html#dashboard-client
https://cmake.org/cmake/help/latest/manual/ctest.1.html#dashboard-client
https://www.cdash.org/

ctest --build-and-test <path-to-source> <path-to-build>

--build-generator <generator> [<options>...]

[--build-options <opts>...]

[--test-command <command> [<args>...]]

TR0 R A = 1) 7 B0, e, e B — oM R B IO, AT A B — RS =B I & —— T B
fEi 45 ctest <options> FRIETN{EAL 45 ctest --build-and-test BB AT L TAE . %3R J& fE--test-command
SRR AL R 2. A, M-SR EA B AT, BRIEAE--testcommand
JE TR ctest BT

ctest --build-and-test project/source-tree /tmp/build-tree

—--build-generator "Unix Makefiles" --test-command ctest

AT TR RIS, JRREE— M A A . A X AR AT, I HIBE cmake
i 2 AL o
Af LA R AL B NS 4. o=, alEReE . W e .
DT =& 2 il i B B B 28
* --build-options—cmake FCE (A& # & T H) 1% W1 #S B 1% fE--test-command < T $2 i,
--test-command 37 T ¢ Ji5
+ --build-two-config— >~ CMake i&47 P X BC B B B .
« --build-nocmake—#kidt it & Fi B -
» --build-generator-platform, —build-generator-toolset—HE it AE i 2545 5 F°F & Al T H4E.
* --build-makeprogram— 4§ FH 3£ T make Y ninja FIA2 R ARHT, 75 E48 € make A HAT XA
DA S 4% il R 2 B B
* --build-target— M @8 € (1) Hbx (MAL A HR).
* --build-noclean— AN EE T H AR HIE L N #EAT R 2 .
« --build-project—FE {4 21T H 44 5 o
FH A il AR B 1 2 48
« —-test-timeout— PRI MR $AT (LAFD T HLAL)
PN HI B2 7E --test-command 282 J5 o B AR K

8.3.2 MiXiRZ

it d 7IH, I HAEMER AT ctest(HiE i FIA - EAEAS), T RAAT K.

REHIGI T, A SHAI R ctest a8 H ol AL LASRAF N SR . 35 I Tl ks
i, ctest Kok ol —> 0 3B ARG . 7 CU/CD /K i LT RE, LARG IR IR IR A& O BIA7 ik e 0 A4
PR3



G 5 0 (IR BE S g AR AR A B — RE R R, s SUT BLEDNFERPIRS, 1817 —
AN, PRJE S SUT sl XA A%, Al RES ™ A A Al A (0 T 22 XMy e I
[BIANIF A W BRG] SR BRI, LRV 2 HoAt i AL

R LR IAT B T R BRI g e — 28 ) L) S o CTest SR VRIEFRINGA BB 7 2E )%
. I ERRE) . AR IREEE . DR R SR BT SN A T IR TR f] ZEEE, 5 S
CMake SCHS AR TR B3R

iR
i B S — g T AR IS PR B NI H S . CTest St 7 —>-N 2810, HAEH]
AT, RITEHI—ABI:

# ctest -N

Test project /tmp/b

Test #1: SumAddsTwoInts
Test #2: MultiplyMultipliesTwoInts
Total Tests: 2

A AR — 0 TR 1) 07 4 % RS N, DR 2 75 I FH 07 228 4 B s A T AR e 3K

#r s 2 n] LLE Zh ik T HAE A JSON #% 3, 1514 H--show-only=json-v1 44T ctest.

CTest 424k 7 A LABELS JC8E 7508 M REAT 20 AL AL, 21 A mT FH BIAR2E (11 AN SEBR
ATARATINR), & f# H--print-labels. 47EF13R CAF R add_test(<name> <testcommand>) &4 F3))
€ MR, XANETRA A, 7T Rk IS s e s bR es:

set_tests properties (<name> PROPERTIES LABELS "<label>")

i, AR e ARSI B SR I, BRSO R AR L O IR ARIC o

T E M

HIRZ B H KRB T A MR — 8 —— 5 LA 8 AT e A2 75 21 3 B A 2R O K B
IEFEACER AR, BT DL 0 B S A BT A F Al o At vy 2 Py 37 s B 2 vl AR 40 I A 49
TN Ak A BRIE 4T N R B A

XEEFR S ARAE R AL <> IR X QEFeak =) kil

e -R <r>, —-tests-regex <r>— I T AFRILAD <r> ML

* -E <r>, --exclude-regex <r>—kit L FRILHAC <> B3

e -L <r>, --label-regex <r>— R IZ{TARZEILHC <r> A0

s -LE <r>, --label-exclude <regex>—#k i #r2Z ULAC <r> (1048

35 ] LLE It --tests-information &I (545 5 2 20-1) SEB. 3 UL I R A8 LLE S 7 B %
AIGPE— NG H :<start>, <end>, <step>. (LT FEHS ] LUAZS, fEIE 5 2 )5, Al LAFHINERAS <test-id>
LB AT RSN IR . T TH A2 — 254 1

o <13, FEBkI R 1 A0 200 B8 = AN 48 HAT)




o 1,2, RIgAT 85— s AN A

o 12,3 \N—ATH IS ZANRIT4G, BERR SR =M lis T — Ik

 -1,0,3,9,7 RIZfT88 = HILAE LA

CTest 1] LA B4 52 G & MH RIS BG4, P B 5 WA 2 Rk 1 il b 3 Z00 ]
TRAEE REMHEZ GHLE L I,

BRAIEOL T, H-R — 2 1-1 3R O 4 /NP AT Y (1R 2 AN 75 SR IR A 212 17) . 35
T EPAT I E IEER (R RESTT LA 2), TR IN-U J& 5.

UIRGATA, AT DA FH-N 3 100K A i ey &5 51

B

o5 FE T ] BEAR T . BB — AN TE A N I ) BUE A &, Bl — AN ad it A 58 4
WHE, B3GR SUT &M 7 — NS . Haibvl, ZEHATIEE — TR “HiR” R
BIFERE AN XIS ERHEE, BTN Tz AR F RO R.

FERERER A2, X PhEST R AT DUR Bt AE 2 R IR serh o B 2B INREA N AZ I 15 50
R, AT RE I B, AEURE SRR 0 [RIRE AT RE R AR AN IR BRAS T BONHRAE AN RLZ 1 L
NI XM R IE RS RN M A A, X R AR AN AT AL R RE
XA HEAT 1 IEF A R AT RE 2 Sl S KR RAT3), FBUS AR S5 R .

R [ J ) — MgV e SIS AT NN, AR CTest HUTE I T B3 MIIEAAE B4 AT I
RIBATREFIS, B RRXAE T ZisAT Nt 7 ZE il AT $h AT SO — MR e THESE
MZE. X ARVFRIEE A @, (HAE AT I 2R ) i

Fy—J71H, CTest 1L F& HAT T CTest S b i8NNI GI, A RO0H R 17 I 2T N7
AR AZ 5 5% . H 3 0] LN JIN--force-new-ctest-process 178 T K 5 fill {5 FH B i fr) it A o

{EH 2R EAE A F AN B S8R (W GPU. $s FEsefh), IB A EE IR — S Al
FAMT o AT DICREL 7 — PP Tl fi i, a7 o e BEATLA IRAPAT B o 3 Fh AT A A2 DA 2 Aanil H 31X
P FAPENR . CTest i id--schedulerandom 3% 11 57 £FiX Fh S s

AR

John C. Maxwell A4 5 “/RERM, 25K, HEZRFTRMG” XIEREET Rl
i AR A S (VR AT L AT A ) . B ARAE I AT A A TR B IR, B 5
TRRAEMEEAE T 4R, A CTest RHRFF A A MIAL, R A RN, AT BT -

B A B Bk SUT 1 BN S btk 4 HE 009 B T e iR G DI B vl gk A . EAEE
11, W] LA F--output-on-failure 2%, o#, % & CTEST OUTPUT ON FAILURE #F & th 245 4[]
Ve

R R 7 R BRI, R RIS AT AT R 7 o AT L@ I --stop-on-failure SRS .

CTest AE0if RN A FR . A T ETCAR MR A b5 24 I IR, ] DLRE B ASSOE I 8 2R I )
MR _E, FHAE R e ATkt 2 17 8 i .

A R B I --rerun-failed 3£ TS F ) (LA I8 884 20%) . TEMEGRFTA M8 12 4T Br R,
DABA DR AE L B TR A 51N T

M CTest A BB, ZARAMR, ZEADHA B, BB, ctest HFTEI—%%



B EIFIR A A 0 IR HACHY, DUE R IREMYT. K2 H A 2R LR SORPE A A T8 2
HIRE LA — B Bl 4 o FERELEIAIE T, ctest KA Ay H SIALIRK I — &R 70 AT .

NJE, AR B AR R, SR Z MR IZ R N B iR (OF R B HEZIR i A%). W] LUE 4R
ff--no-tests=error ZHCRACEIXFT N X FHRMAT N A E ), EH--no-tests=ignore LLI

EEMR
FERO AR, IR 5208 21K 2 BN A RS IR 5 TAE IR X L8 A ] 5 PR o 2R 5 iR A
TSR VR BLAUA S [R] . SRR R R R B BT REARE AL 38 JRAT PR MR phoR, BLACH AR 3R
FRRIBAT IR A AEE B2 5. IXEEATT SERIMNRYE ARy« ARt 7.
A= BT AR — D HEE A8, WA IERAE 2RSS, 12 EA G I R MU e 24 IR
Rl AHIN I A s E il — ANy, BEONRAAATH . WS — RS, % aT e A4 115
(R, XK@ E R 1o IR T IRBAT I 2, EHHE TR S el i Y

H b, XHEMER T =32 8 )

o HARRS SR 1 R 8 2 BTN, R Ry AR BE COIURAZ A 1 7 BB AG o =2 6T N ] )
fic, JCHA NHAE: ZARA T T FHER IS, E A2 NFEIR % 7™ 5 jn) AT G HE
=

o AREHE 2T B TR BRI AE Y, AN IEAE RN . FLTRm e, Kb
RUONE S T A E a2 BN FE WIgs . HEb g B 8 2] LA B 5 R

o ATEMEA [ R, TR AR A ) B BRI AR, MR, TR E T AR
#r SUT LLixFh 77 :0is 7, X — N E s w—Fn, AR ] g8 A2 MCRBIEG AL N A7 R
L
BB — M 5E R 710 PAg s EIR A 1500, (H 0] LLE I -repeat <mode>:<#> 12 il Jx & 12 17 Ml

W, TG IR AN AT SN L2 . A =M T (£, N k.

o until-faill =1z 7R <#> UG B IR 2 i o

o until-pass—I T MHAF] <#> ¥ B0 L@ — IR XELAE CHMPATRE . (ERHMERIKEA R
2% FH B R A .

« after-timeout—i T MHX B 2| <> IRk, AR AEN BRI A 8. w] LAE S m il
B

VLR AT R A PRI, A ARG IR AR, SarRE el

¥=H 4

BB BATEN R B 3 LA S r 2 AR B4, CTest 8020 M & FRURER & AT 2 H B SR
gl R AL T H AT A RIS B o 1500, KRG, %5 5 B 1 --output-onfailure,
BT LA B — AN g5 E B — AT H &

MWL AIE, “RBRELR” 2200, EARRHEESE @S NN, Wrgh
TEEEAERS BN TAE (AR T IRUERERT 1), 05 ) B VR4, ] D -v BT (3%
& --verbose, #ABLEHBWHKH R EIR).

FIXIEAN, W RET E-VV B{--extra-verbose. X TR AR, 15 1# H--debug({H B #E 24 41 1H



LB BT A 4015 R SCAR ) . AR B R 1, CTest ibH@fit “E”, 5 H-q Bi--quiet. &A%
HUBHATER R (T DU IE4EG, 22 2 P . IXANIETRR T R BT 2 AR HoAth g, (H A2 2L
VE R AR S AEAEAE I SO (BRIATE L T 7E ./ Testing/Temporary H). H 3467 /K AT DL &R
AR R S OAEFE, IR H B DU AT — B b3, X6 (5 B RGE h JT R K
PN N TAEIR 3= 24 ).

ffi FH-O <file>, --output-log <file> & Wi H & A7 il /£ F5 € B 12 b B 3 70K
i, A DA R P A BR ) s IR BR ) Bk S DU Y 25 58 T 1T #0--test-output-size-passed  <size>

Hl--test-output-size-failed <size>.

EL %I
b8 I WD P S B ¥ (LR DR N bR

* -C <cfg>, --build-config <cfg> (X ZFF 2 FL B A plia%)——F8 & EMNK AL E . Debug Fe Bl 5
AT, (HiE Release N Z#HATINR, PAMACEI AT fe 2 W AEHFE M SUT AT 4.

* -j <jobs>, --parallel <jobs>—ixX¥f & B FFATHAT A MNAK . 3565 T-7E T+ ik R r Jom ik K ik [ )
WPATIER A A, EEHES (ELZNEUE TEE L), nTRess i T B = AR
Wil R — N T AT DAE g 3 M R 4

o —-test-load <level>—1 F ik Wi & HAT MK, # CPU E AT <level> 18 (TE/R K% 1
f5EA ).

« -—-timeout <seconds>—15 F 1H iy 24 %€ 54N A BRI 1] PR A

WMAECE T T ATEVF 2 AR SR AT cteste 3T R, 1EIRATSA ST a0 s in— N

8.4. 73 CTest fi2 s EARRYE TN

95 ICINRAE R ERATEARMTHEZE, 2t 2 B AR 2l SR se 6, AT E
AR, R ERERHCIRSBUE R BTG, )5, R a5 R MIER I R .
P LT H SR H4:

- CMakelLists.txt
CMakeLists.txt
calc.cpp

calc.h

main.cpp

| - CMakelLists.txt

|- calc test.cpp




o

o

)

o

w

M main.cpp 46, FHEH— Cale 25:

// chapter08/0l1-no-framework/src/main.cpp

3| #include <iostream>

#include "calc.h"

using namespace std;

int main() {
Calc c;

cout << "2 + 2

" << c.Sum (2, 2) << endl;
cout << "3 * 3 = " << c.Multiply (3, 3) << endl;

main.cpp R T Cale.h Sk3CF, FFRHA Cale X RPN F77k. PUEN W — T Cale(FRAH
SUT) ¥ H:

// chapter08/0l1-no-framework/src/calc.h

#pragma once
class Calc {

public:

int Sum(int a, int Db);

int Multiply(int a, int Db);
bi

PR, B T #pragma——H AR BREANH WHI UG B S8 QG IR e &, A
ARETThME, BT HTA B s A0 nT LOR . AR BRATE B ISA S

// chapter08/0l1-no-framework/src/calc.cpp

#include "calc.h"
int Calc::Sum(int a, int b) {

return a + b;

int Calc::Multiply(int a, int b) {

return a * a; // a mistake!

Wkt FATTSIN T — MR SRIE R b S48 R IA] a (77 . NZE I RS S BTl Ok
e Brek, AR ARIE !

// chapter08/0l1-no-framework/test/calc_test.cpp

#include "calc.h"
#include <cstdlib>

void SumAddsTwoIntegers () {
Calc sut;
if (4 != sut.Sum(2, 2))




9 std::exit (1) ;

2| void MultiplyMultipliesTwoIntegers () {
13 Calc sut;

14 if(3 != sut.Multiply (1, 3))
std::exit (1) ;

o

16| }

B Gm B W AN IR 755 B cale test.epp S, BN SUT BIMIRR 5 vt N — NIRRT vk . 4507
AR B MEAFF & FUH, A RECE I std:zexit(1). 7] PAZEIX B4 assert(). abort() BY terminate(),
{HIX s FEAE ctest )% I K BH 1) Subprocess H 1BV R, AN & ]S4 5 58 1) Failed JH

G

o

TG —NIRIZ TR 1o BN IER s 475 75 2R R 0 AR, B AT 2R AT e b ) B
HATL 514 S main() BREL  LAEAT AT

I| chapter08/01l-no-framework/test/unit tests.cpp
2| #include <string>

3l void SumAddsTwoIntegers () ;
s|void MultiplyMultipliesTwoIntegers();
71int main (int argc, char *argv[]) {

8 if (argc < 2 || argv[l] == std::string("1"))
9 SumAddsTwoIntegers () ;

11 if (argc < 2 || argv[l] == std::string("2"))
12 MultiplyMultipliesTwoIntegers () ;
130}

PAF =& FARIE

o PPN AL SN B TR .
FEARMSEL WHATHANRK (argv[] FRIZE 0 MTRIGEETEFT ).
o HEHRASERMKPIPRRRE, WHAT
MR, FAE N BB exit() FiR BB HARED 1.
o HRAPATIAEITE MHAAGE S, J0EE =GR B IR AR 1A 0.
BATHE =N, AT /unit_tests 1; 324728 A, AT /unit_tests 2. X B &L 1A, HAIZR
IRMER . AN T2 5, AIRERR E A X — o K K EHASHRZ K1, BEAH B A
e e R s —— IR BB A 2 — U E 1) TAE . KB B WTLE CTest T HE:

# chapter08/0l-no-framework/CMakeLists. txt

cmake_minimum_required (VERSION 3.20.0)
project (NoFrameworkTests CXX)

enable testing()




add_subdirectory (src bin)
add_subdirectory (test)

7% M enable_testing() JFHH, 145 VF CTest 75 BAEXA H 3 LT B s IR, #4104
AT H P AEHMREN BRSO sre A teste R EI/RE bin R, FFEWE sre 7 H 51 3k
1 BAE <build_tree>/bin HH o AN, I LA AE <build tree>/src A5, IXATREAS NI, HE
B, MR TR RIS

sre HRMIBIRSCAFARH TR 5, B8 — ANy S 3 H A g S

# chapter08/01-no-framework/src/CMakelists. txt

add_executable (main main.cpp calc.cpp)

W FHE—A test HRAIFIE O

# chapter08/01-no-framework/test/CMakeLists. txt

add_executable (unit tests
unit tests.cpp
calc test.cpp
../src/calc.cpp)

target_include directories (unit tests PRIVATE ../src)

add_test (NAME SumAddsTwoInts COMMAND unit tests 1)
add _test (NAME MultiplyMultipliesTwoInts COMMAND unit tests 2)

PAE O T 3 A unit_tests H AR, {8 sre/cale.cpp SEIL AT B ISk SCfF. &5,
8RB IR : SumAddsTwolnts F1 MultiplyMultipliesTwolnts. AN #8K H ID 1E NS HR it 4
add_test() 4. CTest #4#%% COMMAND K72 53N E, FELET shell FHAT, FHUE
HALE HACHY . ARG TE B ITCIRRHELE M add test(), 2347 KeFRIIAR A (00 8 41059, (Rt
X B b X B RN IR

XA ctest FERY M AT IR R SBT3




# ctest
Test project /tmp/b

Start 1: SumAddsTwoInts
1/2 Test #1: SumAddsTwoInts
0.00 sec

Start 2: MultiplyMultipliesTwoInts
2/2 Test #2: MultiplyMultipliesTwoInts
0.00 sec

50% tests passed, 1 tests failed out of 2
Total Test time (real) = 0.00 sec
The following tests FAILED:
2 - MultiplyMultipliesTwoInts (Failed)

Errors while running CTest

Output from these tests are in: /tmp/b/Testing/Temporary/

LastTest.log
Use "--rerun-failed --output-on-failure" to re-run the failed

cases verbosely.

CTest $AT T PR, FdR 2 H A — AN —— M Cale::Multiply 1% [B] [RIE 1A 18 2 LA -
BUE QRS — bug, TREBEE.

HRECEERR], K HH T EBA R 3 BRI E 41, XN T fHE.
AN RE AR, B BRH. ETES BR2 4, &I
TERXAGEN . —hr B FH G LY “ AIREE LER, HARFRE KT R, A RE RS F
LR,

R 1% 30 G 44 K TR A AT B — 3840 o BIME S AR A 0] TR B 1, B IR 2 T4,
HERAEMOME. AT, AR TSRS 2 A, 75 EE R B I H 45

8.4.1 AMiXtEIE

Ct+ H—U G RN A ThRE, HAREIRMAE Java AL KB IAThAE . X TRt & 4k
C+ AR 4 5 A LTINS, e H A B R & (A B AT 2 o IR 5 R 8 SR IT R
H AL Z WS 595 AT RS, ACE AT TR T, T LG R Ok T S F R 1] R
B0 D et G B R g 136, DA AN A 2 ) B A

XFF/NTUE SR UL, G I R AT BEAN A2 AR, (HBEE I TR A, T H a8 wirm i =44,
B 1 main.cpp SCIFZ 50, K ETAT SUT AN 2] ST FT AT SR . TS TR R IE R 2
2SR ARS R L NN (main() A< 5 AR B g FEPIRAES, AR TG T REA 2



FAIRl . BEAE I B HERS , IRV AT R A2 70 80 (HI T8N 1 S AR SR TIUAL B2 2546 2) . AR
B At DR ) TARIMAR AT . SR = 2230 BN I B AN BRI, X R a ks .

RbFRIXAN [0 JA 22 M0 071, AR ARAER TR B e T B A — AN, IR S Fooill
ALK, AEEges . “HWEEABITEWR?” TEBEEEDE, ST HA AT
.

B, KU ET main() BECE @ 4N run(). start_program() BRI AR TE. AR5, A AETT
main() EAELE 55— NS (bootstrap.cpp), FH AUE XA A X2 IERCAS (B f23E88):
ME—fEHZ RN D AL JFRA run() # A28 GEA ). BT R IEITE R SRR
K, AR T AT EE .

It A4 main(), 7 PLK SUT 5K R R, e EED R B0, KKk 6 =
HHHR ) G (ODR), BREAMHAIZ TR 2T H ORI L A main() BRI

DMAHEZE AT DUER AL B %) main() BRI SEIN, A TR 29w S o %, HORR B 1aE R 1) o
A, RS R E AT .

M7 A B A AT L2 9 BUE H e

o PR sut
o ffH main() B2 25 M sut A run() #4751 F
o 1 main() BAEZ AT RO, Z B sut LisAT A L

THEER T HIRZ B 5 K &

bootstrap

bootstrap.o
int main()

unit tests sut

run.o
| int run(

y

run_test.o
PrintsOutput

unit_tests.o
int main()

calc_test.o j calc.o
SumAddsTwolntegers int Calc::Sum(int, int)
MultiplyMultipliesTwolntegers ’L int Calc::Multiply(int, int)

8.2 T AN A AT PAAT R 3 2 8] 36 2 T AF

AR T 6 NI, AT A S BB (o) BARSCH:

o calc.cpp— AT HITIMHA T Cale K. XFONIMAH T (UUT), BN UUT & SUT e,
o run.cpp— JERIIAN L SE @ %08 ran(),  BUAE AT DA b A7

* bootstrap.cpp—#TH main() A H 598 run().

« calc_test.cpp—illlik Calc 5.

« run_test.cpp—run() MHTIATT PRI B .



N —

-

9 —

* unit_tests.o— TR FIAN E &, H RN run() HEA TR

R ZR R P, SEPR EANE — A SERRIEE: B EEhd. W a8 S, AL A L E K
JIREEREERE . MBOR B, GBI SUT IZh &8k AT DA 48 —2emf (8], (HEATEN BN SUT

T B, TR 1
KREE AR ITEAR N, AT main.cpp JT4R:

// chapter08/02-structured/src/run.cpp

3| #include <iostream>

#include "calc.h"

5| using namespace std;

int run() {
Calc c;
cout << "2 + 2 = " << c.Sum(2, 2) << endl;
cout << "3 * 3 = " << c.Multiply (3, 3) << endl;
return 0;

WA KLIX M B4 RS, BRI T return 154, KNS 2R 2% 3E main() (66 %

B APAT B ER1E .
HTHY main() 2R ELU R BT s:

3lint run();

// chapter08/02-structured/src/bootstrap.cpp

// declaration
int main() {

run () ;

JE AT e L —— 7 BB ASRE — NREET R E run() R JRIRATE.

IESELS

551U HIARE 2 sre

# chapter08/02-structured/src/CMakelists. txt

add library (sut STATIC calc.cpp run.cpp)

target include directories(sut PUBLIC .)

add_executable (bootstrap bootstrap.cpp)
target link libraries (bootstrap PRIVATE sut)

o, BT sut FEFFHEATARC. fEN—/> PUBLIC & H 3%, XFERAL G2 BT A # 5EH2 sut(RP
S FAMEAIT_tests) I HAR. VER, include HARMXTFIFRSCAFRT, BIEW BUEM AL () K512

HI ) <source_tree>/src H 3.

FE BB BE8T unit_tests HAR T, BN, /sre/cale.cpp SCAFIELHSI H, F#4 unit_tests H AR IN
3 sut FEERESIFH, 10T DLKAE run_test.cpp ST N T RS N —ASB B0 st WL, IX HA]

CABIE, (AT IO, W AEE AR Bl i BN S RS




# chapter08/02-structured/test/CMakelLists. txt

add_executable (unit tests
unit tests.cpp
calc test.cpp
run_test.cpp)
target link libraries(unit tests PRIVATE sut)

i S AME H I

add_test(NAME SumAddsTwoInts COMMAND unit_tests 1)
add_test (NAME MultiplyMultipliesTwoInts COMMAND unit tests 2)
add_test (NAME RunOutputsCorrectEquations COMMAND unit tests 3)

SEAK T I IR S AT DU DR AE A 7 P AL AR A _E AT I

X B8 1) B FR 2% sut A bootstrap, J& N 1 MWK A EG Ui A H Thag, RiziEHS
AEPEARRY (A DR R SCAHVLEC I 2 FR . B, XFF—A FooApp, HAs#% A& foo, MiA
#& bootstrap, lib_foo M ANE sut.

BUERNE 1 T e 2 1 H AR TP A ar A H X B AR R BT HE AR & . AT
PR NI GIA I 25 R S, X ?

8.5. B ITII{HESE

ETE T RS AN ST IR RE A R 2%, (HEE T RN S SRR bW A
BT (HAEGRER BE B, AZENIXA B XS SR 2 BRI, W REa )
NS o FEMRD T S SINRAT A E TR S, (6L 8 At AN 28 ] AR v Oy —
Bl ATUALMGHR B BSOS 2 K BB AN e . AR, (EAS A

AR BRI A 2R NN B 35T H A2 AR B G AE 22 (A U SE I SO AR g A, RIS
HEZRAR S A I Z AT SR BE R R . NI AT RE P R T U AT 28 2 SN 1 . ST 2 0
unit_tests.cpp LA, EATH V205 B SR AT A S REE !

WA T P HA PITI RS, EFEARA T SRR 207 s

* Catch2 & —MHXE 552 KR RIFHASCRAC R ITH . 3248 7 g s gl ], (2
NAT NIRBNIT K (BDD) S fit T OUHER) % . (HBk/D— L8R8, 7] DALE R 2 5 A T R A5 &l
Ao AP FE T :https: //github.com/catchorg/Catch2.

« GTest AR 7 (H, HE M. FEMNMERAEAGFENIWNE. AP E XKW S JE-ilil, 2
fr AEES A R AE AR S HAGIINA . XML AR & A AL . fi 5 — 4> f2 £ GMock %
WA R, B MAH R E 3RS ht tps: //github.com/google/googletesto



https://github.com/catchorg/Catch2
https://github.com/google/googletest

AZ R FHE S P T B SRR i AT H AR S AN WA, AR
IREEAES (2505, ACHLH Catch2 Mo EXMIRIEAT, A KEIF RN G R K, AT BLE#E GTest.

8.5.1 Catch2

X Martin 4E5IRESE Hotenovsky AR I G412 FH MBUNKITIH » XIFA R U E A REALELTE
RIS HFER, ERLAEOL A REFR AN TR . Al v 2%, e meEAfin 38, [t
] BLHEAT — IR . B 5, WA Cale 28405 F ool Se Bl

//chapter08/03-catch2/test/calc_test.cpp

5| #include <catch2/catch _test macros.hpp>

#include "calc.h"

TEST CASE ("SumAddsTwoInts", "[calc]") {
Calc sut;
CHECK (4 == sut.Sum(2, 2));
}
TEST CASE ("MultiplyMultipliesTwoInts", "[calc]") {
Calc sut;
CHECK (12 == sut.Multiply (3, 4));

X JUATARAY B AT T A8 1 AR5 K15 £ . CHECK() 22 AMN 2 B0 iE 2 75 95 2 T ——32 bR
BRI RN S, IR R R, DMERT AT, 8 S E g T

BUAE, ANTEEINIX S, B2 E@EA CMake; 7] LU add test(), Catch2 ¥ H 3 1]
CTest { M. fERCE TIHE 2 )5, WIHEZRAER A S, R F5ZHH FetchContent() ¥4 H 5] AT H
RIHT

AR EZRCAR T A3 v2 B v3 o JRA 2 4E 2 CH11 I8k (X #include <catch2/catch.hpp>)
Pefit, RZKAERAR 3 . EA 2K, AT IEATIASE, TEICRE C++14. 48R, &
EBAT AR CHH(CH11 AN T2 “BURI” ) gwieds, @BUTHEBIRA . i/ Catch2 K,
RAZESE—A Git 3858, IR E TR Beh)iiul, X BAGEORIE T A 2 RN
S (IR ReAN 2, EEATE, MAZEEREH devel 7730). A T 3RE Catch2, 75 E [F {71k 18
fit—/~ URL:

# chapter08/03-catch2/test/CMakeLists. txt

include (FetchContent)

FetchContent Declare (
Catch?2
GIT REPOSITORY https://github.com/catchorg/Catch2.git
GIT TAG v3.0.0

)
FetchContent MakeAvailable (Catch2)




SRJE, € X unit_tests Hbx, IHHS sut FHEZESEHERIAN T &1, LA K Catch2::Catch2WithMain J&
Bz k. B8 Cateh2 #2411 main(), P LUX BLAFAEA unit_tests.cpp SO (XA SO AT LARIER) -
ARAG R B s

# chapter08/03-catch2/test/CMakeLists.txt (continued)

add _executable (unit tests
calc test.cpp
run_test.cpp)
target link libraries(unit tests PRIVATE
sut Catch2::Catch2WithMain)

)5, i catch discover tests() #§4, 7t Catch2 $ZHEAE A, HAL M unit tests H BT A Mk
B, FEREA 13 M 2] CTest:

#chapter08/03-catch2/test/CMakelLists. txt (continued)

list (APPEND CMAKE MODULE PATH ${catch2_SOURCE_DIR}/extras)
include (Catch)

catch discover tests(unit tests)

ST BATCEAEMRTT Z I T — ATl R SE . KRB B RSP AR oL i
iBfT A

# ./test/unit tests
unit tests is a Catch v3.0.0 host application.

Run with -? for options

examples/chapter08/03-catch2/test/calc_test.cpp:11: FAILED:
CHECK( 12 == sut.Multiply (3, 4) )

with expansion:

test cases: 2 passed 1 failed

assertions: 2 passed | 1 failed

HEEPATIBATIRET (TN unit_test FPAT SCMF) TR — 28, @HEREOLT, RO ctest
--output-on-failure, TANE HEPATNRZITIET, DISRERTTHIRBIMATA ctest iF 4k . JEE, Catch2




Re 7 (HHLY & sut.

XA Catch2 HIBLE - 45 5 Z s 0 58 22 I C, R 75 G SEBLC AT, R g 4248 A 2 unit_tests
H bR R 51 BT

ML R Z A AT TR a5 e A s MGl vk, (B3R RAEI IR . &
ANFNIE mock St A B, RS . AR, ARILE O ER, FTLAME Catch2 55107 N —
MRAUHESE:

» Fakelt (https://github.com/eranpeer/Fakelt)

» Hippomocks (https://github.com/dascandy/hippomocks)
* Trompeloeil (https://github.com/rollbear/trompeloeil)

TR R AR, A S MESMES 1.

8.5.2 GTest

KW R G R REET A S, B DAHAS K] Re A A I (8] AR A i el 7. vl A C++11
K UL BRCAS, BT DA S TH— S8 A5G, AN H G o

GTest 17-fif i B & P NI B :GTest(E ZMHAMELE) A1 GMock(— NS0 1T ALHLTh BE R 2E), 7] LLE
i FetchContent() 3K T #%.

{E A GTest
I H FEIEM SN S, 2 WA R MESE 4 S 5ol

// chapter08/04-gtest/test/calc_test.cpp

3| #include <gtest/gtest.h>

#include "calc.h"

class CalcTestSuite : public ::testing::Test {
protected:
Calc sut ;

}i

TEST F(CalcTestSuite, SumAddsTwolInts) {
EXPECT EQ (4, sut_.sum(2, 2));

3}

5| TEST F(CalcTestSuite, MultiplyMultipliesTwoInts) {

EXPECT EQ(12, sut .Multiply(3, 4));
}

XA AE GMock A, AT LLRRINURAE BB ) CaleTestSuite 28, WHAEMZ2 54
AR EIN, FTRAE MR 7B J7ik. W& (Wiat) MifE (B PR, ZalglhiXEr, F
B B4k 7K H testing::Test TR, B EHIITER (FB. J7ik) BUEI protected #43H »

AR A 88N I 514 TEST_F() ML BEES 22 A5 B, 1% 2 4 i = R0 ik 49 4 it



https://github.com/eranpeer/FakeIt
https://github.com/dascandy/hippomocks
https://github.com/rollbear/trompeloeil

(PR H AL (LA T8 TEST() %%, € X T AFHRBIMER). BAERSFE X T Cale sut_, Fr
PABEASIIAR 91 500 LAY ), S-SR CalcTestSuite [ — 7k —#E. S2br b, &R 5
HEH ORI FRiztr, B 4k7K B CalcTestSuite(iX mlt /& 75 B protected [JJRIA). 1ER, HH T
I 5 AR AL WM (B S = H R —— H DhRe & 1 IR RS DRY .

GTest AM& Catch2 AW 5 $2 4L B AR 1B . 1M 7% 248 20k, 10 EXPECT _EQ(). i@
, BIREE NS A SHL BEBREERNE S AL HARR S . B8R EES

X GTest KIEA(E S, EZSHEHSE TR (https://google.github.io/googlet
est/)

B IX AR MBI AT BUE v, FEJOE AN RA . 5 Catch2 ANF, GTest i [q] T
“live at head” FHE (Y5 H GTest TR Abseil T H), A8 H: “F5 WIEACRD I B 1845 API,
MA@ ” (B2 TESHY RS, )

LB E RN (G HAIRACRE R B AN 2 e @), BT RLRE Git Arid B N FE 3. 0], M GTest
TEf R IR B — MR . 0] Ok #E e Je e BHL B R O MalA, N CMake #2447 —4 48
SE 1) FindGTest SR B A M 223, M 3.20 liiA T4, CMake ¥4 F EJiEH) GTestConfig.cmake
PO B SCIF, F B om T AR 7 e

GTest b I

# chapter08/04-gtest/test/CMakeLists. txt

include (FetchContent)
FetchContent Declare (
googletest
GIT REPOSITORY https://github.com/google/googletest.git
GIT TAG master
)
set (gtest force shared crt ON CACHE BOOL "" FORCE)
FetchContent MakeAvailable (googletest)

1BH Y Catch2 $44T FetchContent() 77572, H MRS AELL . ME— B X B ER NN T set(gtest
v), IXAE gtest fEEHERENT, LABH IEAE Windows 178 55 AL T H (1) 9w B #8 FIBE R 48 W0

e, A RAE BT HATIIRIZ T8, HBEHE D gtest main, FFi#IE N B Y CMake GoogleTest
R E B AT X 451

# chapter08/04-gtest/test/CMakelists.txt (continued)

add_executable (unit tests
calc test.cpp
run_test.cpp)
target link libraries (unit tests PRIVATE sut gtest main)



https://google.github.io/googletest/
https://google.github.io/googletest/

include (GoogleTest)

gtest_discover tests (unit tests)

EHLTE R T GTest B E. MAkIE 4T #8 (%0 H B Catch2 1§ ZE A 2, ol LlE
it --gtest brief=1 4 H PR il {0 A T2 61

# ./test/unit tests --gtest brief=I

~/examples/chapter08/04-gtest/test/calc test.cpp:15: Failure

Expected equality of these values:
12
sut .Multiply (3, 4)
Which is: 9
FATILED ] CalcTestSuite.MultiplyMultipliesTwoInts (0 ms)
3 tests from 2 test suites ran. (0 ms total)

PASSED ] 2 tests.

M CTest Is4THF, 2> 755 H (BRI ctest --output-on-failure 2 = HhfE H).
PAECEA THESE, FRMHE—F mock. H3E, {HALE HA TR &£ K, Arlfe
FLIER “HIT”,

8.5.3 GMock

9’5 IR FL e B AR AR R B A AT AR, IXFER o] DU s 2 — P E s
ek, BEoaR, EAREM. B8, HRAH CH+ SRR, IBARrA RIcH R S HAb s
TOREES . A FTREM i, AR ™ B TR 2 MBI C R KRG — [l )
FWIFER—DENR, MA—ANRNFER—DIENER: N, BAMERTRBSE T “pool
W7 BEREEERR, LA RE SN RS G, R T ERPIRE—6tn, B 2 T iR E 10 5%
RN B L, BRAEAE R b 1R s SO

T RS T LAEAT IS, TR R N 53 A I A s S A R R R RS R 26 . ] 1 0 4
fake, stub Fll mock. LATF&—LEkHBE 1) € X:

o fake & 2L B RRAVHIREHL. — /M5 R REAE A BORG,  1i AS 2 5 B X K0 e 7 1
5t o

o stub U5 E I AR AR E K [ E B a1, AR IS T (R o SR T RATE SR T IR
Jiik, LKA T 2.

* mock /2 stub FF JERRAS, LA Ja e AR 12 1) 2 5 4 WU A 1 75

TRFE AR X AR BT U B, IHE NS B e I ul SR sk, DARE SEfs
KPR IXFHLEIFR Y “HRREN 7o ) BN BX0RS B Y ) AL EATTR TR B 1o O 1 AR Rt
AT, AR MEVFZ AN double, — N TAREX BT REHBLAPIRE . EXAGRIRELSE, 1 H
MR AAS 2 BEIR 2 1S . 3X k2 GMock I IR T2 R vrdF RN O € 250 2 il



o —

o —

o) —

FMRREA, AT E L HAT . GMock FRIXEEXURE BT oA “mock”, {HEATZ LidATa
KRG, BB TE.

ZE BB T [ Cale KB — MR, mEEHSHEBEN - DEIL . HH
AddRandomNumber() /75K 7R, %7 IXANAEN int 3R Bl Qa7 DA & [0 F A S 2 A BE AL
RIS L 25 S A ARSI AT HOBIBE ML I 2 VP 2 BB RR B OCE, A AN IERAHLfEA, "TRE A IR™
HIER. WEARIMEIE, B35 R A AR

N TR, FEAE AT UL S b e — DML s (8, HBAU B ). mock STV
s —NREE N, BEAR” AR ANBENLEL. Cale K5 /E AddRandomNumber() H1{5# F %8, I
FoVF R A MAZ TR B E R AT G P BELECE RS 55— AN BT iE M o B2 — R 7 20 (R
AT DURE—Fh 1Y 1) A2 2% A4 9 7 — P 2R 2 ) AR B )

IR A R A A HE 82 DR 46, 0] DAAE SERR AR 28 A1 mock HH B, HIFRATTRERE S B A . &
AT AT LR AR

// chapter08/05-gmock/src/rng.h

3| #pragma once

class RandomNumberGenerator ({

public:
virtual int Get () = 0;
virtual ~RandomNumberGenerator () = default;

}2

SCHLRE D SER A BATIRBEKR B Get() TR MBI . TE MR 1O B 7 —— W A i A7 7 22
BN ik b, BRARREIS BOE B2 B TR ORI, . IR EACE AN — BT R L. FETOR,
WY Cale SRR ATl £ e

// chapter08/05-gmock/src/calc.h

3| #pragma once

#include "rng.h"

| class Calc {

RandomNumberGenerator* rng ;
public:

Calc (RandomNumberGenerator* rng);

int Sum(int a, int Db);

int Multiply(int a, int Db);

int AddRandomNumber (int a);

BE T RSN T — DNIRERRBERENLA N, BRI 17— AR5 R AL At a4 1
TBL UL ASHAIIE R IR MO E NAE S I TR DT 3. SEBL 1R ee T ik

// chapter08/05-gmock/src/calc.cpp

3| #include "calc.h"

5] Calc: :Calc (RandomNumberGenerator* rng) {




~

o

w

IS

rng_ = rng;

int Calc::Sum(int a, int b) {

return a + b;

3lint Calc::Multiply(int a, int b) {

return a * b; // now corrected

int Calc::AddRandomNumber (int a) {

return a + rng ->Get();

R BB B, TREMIRE A KT B . ] AddRandomNumber() H {)3X /N BOR HREUVAE BUTIE, A=
PRI S F S B s, X ok A PR, 75 B S TR e RS 280, al DoAY
SEELB AR A A IS . X BT E A 5]/ A0 11 Mersenne Twister D4 B AL 504 B ds

// chapter08/05-gmock/src/rng mt19937.cpp

3| #include <random>

#include "rng mt19937.h"

int RandomNumberGeneratorMt19937::Get () {
std::random device rd;
std::mt19937 gen (rd());
std::uniform int distribution<> distrib(1l, 6);

return distrib (gen);

RBAI RCRA R S, (X TR BIR M Ca 2 1. HERRERM 126 /1
By IR EATR BT . AR AR T

// chapter08/05-gmock/src/rng mt19937.h

3| #include "rng.h"

class RandomNumberGeneratorMt19937

: public RandomNumberGenerator {

)| public:
int Get () override;
}i
AP AR A A ) 7 =K

// chapter08/05-gmock/src/run.cpp
#include <iostream>
#include "calc.h"

#include "rng mt19937.h"

using namespace std;




o

10

o

o

IS

v

6

=)

int run() {
auto rng = new RandomNumberGeneratorMtl19937 () ;
Calc c(rng);
cout << "Random dice throw + 1 ="
<< c.AddRandomNumber (1) << endl;
delete rng;

return 0;

XROLEE 7 MER, IFRR RS RIREE RS Cale KGR E. —UIESads,
LIJT469 S mock 1o N T AESEA B, JT AN GOl H RAUBAE — > B test/mocks H 3%
RTS8 H —A_mock JEEE . F I FRATEHAT AR

// chapter08/05-gmock/test/mocks/rng mock.h

3| #pragma once

#include "gmock/gmock.h"

| class RandomNumberGeneratorMock : public

RandomNumberGenerator
public:

MOCK METHOD (int, Get, (), (override));
}i

w7 gmockh kI JE, WLLAEBIRATM mock. %I, B & — AL
RandomNumberGenerator # 1113, AFEEH O wmE Hik, ME T EMEH GMock #24E1
MOCK_METHOD %%, 5 1FHESL R Z BRI EE 1 ke 752, 8 DL R RS X (B 9):

MOCK METHOD (<return type>, <method name>,

(<argument list>), (<keywords>))

FATHE AL M BUEAF A IR O 1 e W, & s 1 - I 1)

// chapter08/05-gmock/test/calc_test.cpp

#include <gtest/gtest.h>
#include "calc.h"

#include "mocks/rng mock.h"

using namespace ::testing;

class CalcTestSuite : public Test {
protected:
RandomNumberGeneratorMock rng mock ;

Calc sut {&rng mock };

bi

TEST F(CalcTestSuite, AddRandomNumberAddsThree) {
EXPECT CALL(rng mock ,
Get ()) .Times (1) .WillOnce (Return (3));
EXPECT EQ(4, sut .AddRandomNumber (1)) ;




G — NIX L G N TRk o, RN E N mg_mock I T — AN B BT
K, BRI AL 625 sut MG RS, RO BURIE S BT W46 4L 1Y (rmg_mock 7E sut 2 Hif).

WA B H, 7E mg_mock 1) Get() /7% LA GMock ) EXPECT CALL %%, #77E3AT H ]
WAHWH Get() 771k, WM. Times 820 A S = B 1, @ W a0k 4 2 DA A .
WillOnce fff & 75 1 F 75 ¥ JG BEAE 22 A 4 (B[] 3).

T AEH GMock, il Be W% 78 70 A 45 S 1) [F I R B AT o X ORI = 1 el s IR ik
TR LY. B E BN, SRR B AR AR T R s, BT DLX A AN RIS A P
KARIEDL .

5, TR gmock PE S MRS AT 888 . N 1 SEIX — 55, KB AN 2 target_link _libraries()
e

# chapter08/05-gmock/test/CMakeLists. txt

include (FetchContent)
FetchContent Declare (
googletest
GIT REPOSITORY https://github.com/google/googletest.git
GIT TAG release-1.11.0
)
# For Windows: Prevent overriding the parent project's
compiler/linker settings
set (gtest force shared crt ON CACHE BOOL "" FORCE)
FetchContent MakeAvailable (googletest)
add_executable (unit tests
calc test.cpp
run_test.cpp)
target link libraries(unit tests PRIVATE sut gtest main
gmock)
include (GoogleTest)

gtest _discover_ tests(unit tests)

PAE, ATLAESZ GTest HEZL T . GTest Fl GMock 2 Mg TH, BAMHTARS &I
o MRS . AT OVEA R Rk 73R, ERBERENEIF25H &,
NRR R R 3R = T AAARS B R. WE 7 SO 1) mock for Dummies T F455% 2] GMock (1
ANEFHLTT (AT AFES™ R ) 32 070 vh 4R 2132 DU A B 4%)

A7 EERME, ROZIER T A BRI 1, MR, JFSSER . R A
B THERWEEFR X L5 B




8.6. TRNMIXEBSZIRSG

[ AN TT RIS B A Bkt , FOER AR B T R B MBI . 244k, &
RILAABGHGT 1000 4TI, 2483w AR XERR ERIRLEAT AN 70 STAE B IR 54T 1, #5788 3000 172 )5
RIVFRATTRER, RN AR AR A X 252 .y 7 AEBIXAN A, AT BAEA — A
SEH LRSI G A as” T WREeRRDAT . IXFEMACRS A 55 TR SUT £y, JEAEINUH )
WK TR ATPATHIE R, DR SR fE — Ml v

LCOV - code coverage report

Current view: top level - src Hit Total Coverage
Test: coverage.info Lines: 20 21 95.2 %
Date: 2021-08-30 16:33:33 Functions: 6 8 75.0 %

Legend: Rating: [N medium: >=75%  high: >= 90 %

" Filename | Line Coverage ( showdetars )

calc.cpp | —— 100.0 % 9/9 1000% 4/4
rng.h 1

rng_mt19937.cpp | I—— 100.0 % 5/5 1000% 1/1
run.cpp | — 100.0 % 6/6 100.0% 1/1

Generated by: LCOV version 1.14

K 8.3 t LCOV RIS 7 o5 Rkt
X AR 5K R IARTE 56 T RSO, MRSV . BT LEE SN AR, FEE AR
PRPAT T WREEARRSAT A R BAT T 20 k. FIRIEEF, Line B 53R Cale MiGEREHEIT T 4

s BN

LCOV - code coverage report

Current view: top level - src - calc.cpp (source / functions) Hit Total Coverage
Test: coverage.info Lines: 9 9 100.0
Date: 2021-08-30 16:33:33 Functions: 4 4 100.0

Legend: Lines: hit [FAGERIEN

Line data Source code
sl : #include "calc.h"
2 H
3, 4 : Calc::Calc(RandomNumberGenerator* rng) {
4 4 rng_ = rng;
5 4 :
6 i
7 1 : int Calc::Sum(int a, int b) {
8 Ak 2 return a + b;
9 S
10 :
11 1 : int Calc::Multiply(int a, int b) {
12 1 return a * b;
13 H |
14 5
15 2 : int Calc::AddRandomNumber(int a) {
16 2 return a + rng_->Get();
17 HEE

Generated by: LCOV version 1.14

] 8.4 AURD B i A I TR

A 2R A RS 1753, AR G Mg a5 A A ANE, (R IR AR [ f I R e %
TEER) SUT, FFIRMEHEL. HEbsMiR .



B fR] 5L (0 T E I LCOV, 52 geov MBI AT, geov /&K H GNU 4 45 (GCC) [ it
SKHFEF . LCOV KL HTML 78 i R4, FFAEAEEH] geov EEBE #H . 4 LM Clang,
ANLAH AL Clang 7 7 PLIX FhAS :0A2 sl #8 b5 . 7T LA Linux 33 H (https://github.com/1
inux-test-project/lcov) 4B 466 E 3RS LCOV, B il A SRR, HoA
— X Linux BSEFHFRR, WA DAFE macOS _RIgfTE, (HASCKF Windows ¥ & . RZ&H @ H
AROMAE G, WTLEMERE P T2 LCOV, MR E 2T H .

NTHTEEGSR, FHEMULT TR

Debug ML & 4, Mg FEahn S m A B . ROREAE BB 2 RIERE ((geno) AT
R AT I 5 geov EBERGEK

AIBATIRIITE O, BRI 7 2 R TR

IBATINR . XK )7 2 R R (geda) TP

Refa bl SR 2R A A5 B3

A f— (html) $#75 .

L 1% MR R A4 L ZiAE Debug B B R 2w ARSI 46 . B Z R RS, TR B 2 AT
fH A -00 brE R4k . CMake BRIATE CMAKE _CXX FLAGS DEBUG 45 & A IX FEff (76 S0RS %
B . BrApdeg B E, BB Z ARG . XA T B IEAT AT Py IR A 2 7R )
ARSI BN, RARAEER R AL A48 25k AW TIRAAD

B, T ;J TN B A B T BN E] SUT H o ZEUSIN I VIS 62 Y R840 58 195 SR
A F B F 9w 1R 28 ——gee A clang——F2 4t TAHFEIRIE L b &, WTLUERSE gee AR geov £
i

FACSZE 5 TR IS E—"7 17 SUT Hh:

A T o

# chapter08/06-coverage/src/CMakelLists. txt

add library (sut STATIC calc.cpp run.cpp rng mtl9937.cpp)
target include directories(sut PUBLIC .)
if (CMAKE BUILD TYPE STREQUAL Debug)
target compile options (sut PRIVATE --coverage)
target link options (sut PUBLIC --coverage)
add custom command (TARGET sut PRE BUILD COMMAND
find ${CMAKE_BINARY_DIR} -type £
-name '*.gcda' -exec rm {} +)

endif ()

add_executable (bootstrap bootstrap.cpp)
target link libraries(bootstrap PRIVATE sut)

IR

1. W % I 76 18 | if(STREQUAL) 7£ Debug B B iz 17. id 3, & 3k iz 47 4
A -DCMAKE BUILD TYPE=Debug i [1] cmake, 751 TCi%E3RAHE &% .



https://github.com/linux-test-project/lcov
https://github.com/linux-test-project/lcov

2. 4 sut FEHR M BTA HARSCAE) PRIVATE 4 B R IN--coverage .

3. {£ PUBLIC #4453 £ 10 Hh 8 Il--coverage:GCC 1 Clang #B¥5 IR AN geov(BUEZE 1) S
P L sut(eh FAE 38R ) (1) H AR BEe R 7K -

4. 8] N\ add custom command() 184 iE K ik B (. geda SCAE. VRN A A 10 R DR, 4 7E 8 4
SEGFAULT [7] I V401 18

KR AERIE % . #5 IEAEM % Q0 Clion 2 281 IDE, K REWS 757 55 Y0 Bl N 12 17 5 ol
o IFEN ERE UL TRIRIGEIR . AR, X ATRELE CI/CD Hiz 4T i H LK A EIE - . Oy
TP, FEM LCOV ARk

N TIEBZA B, ATRGE AN S22 000 B bs . O 1 ORFFEEE, W] AR & S0 f
A 55— A SCph s >R # AddCoverage, 41 R FTs:

# chapter08/06-coverage/cmake/Coverage.cmake

function (AddCoverage target)
find program(LCOV_PATH lcov REQUIRED)
find_program(GENHTML_PATH genhtml REQUIRED)

add custom_target (coverage

COMMENT "Running coverage for S${target}..."

COMMAND ${LCOV_PATH} -d . --zerocounters
COMMAND $<TARGET_FILE:${target}>
COMMAND ${LCOV_PATH} -d . —--capture -o coverage.info

COMMAND ${LCOV_PATH} -r coverage.info '/usr/include/*'

COMMAND ${GENHTML PATH} -o coverage filtered.info
--legend

COMMAND rm -rf coverage.info filtered.info

WORKING DIRECTORY ${CMAKE BINARY DIR}

)

endfunction ()

B/t lcov A1 genhtml(R H LCOV BN ir 217 T H) H#61%. REQUIRED K FH7R~
CMake FEARK B EATN I R, BETR, ZBRLUTBIREINE &€ U8 1% H s

1. JBERRCAATIEAT I A TH s

2. 1847 BAR T HAT SCAF (f AR s 28 SR EUL PR 12) o $<target file: target> & — > ¥ AL AL A%
Tk, KA TARGET EARIN— MBI, FEAERIT L Ao . X BRI target
YERNZ RS

3. TR G LM Clust/include/®’) EMIFR (-r) AT ERE =5, It 25— 30 (o
filtered.info).

4, BiFHFHAER— HTML k%, HA—">--legend HIMEIE

5. MHIBR I Y .info SCAF .




6. 18€ WORKING_DIRECTORY XA, HHa M i BN FTA iy 2 1 LAF H %,

IXEEJE GCC Al Clang —R P IR, geov T HIIMRA L A1 9 1R 23 AR AR VLS, ANEEXT clang 2
PEIAAS A GCC Y geov L H . 4 Icov #817 Clang 1) gcov L., AJ LA H--gcov-tool 4. X
L 0] R R IR — AN AT AT SO N T R RIX AN T R, AT AR I — AN R A S AR (119 A
chmod +x ¥ H AR 12 A AT AT SCHF):

# cmake/gcov-llvm-wrapper.sh

#!/bin/bash

exec llvm-cov gcov "$@"

FE_E—ABREUPXT ${LCOV_PATH} (A I F #R R 1Z 3845 LA T Ar

--gcov-tool ${CMAKE SOURCE DIR}/cmake/gcov-llvm-wrapper.sh

B ORIZAS B CPT DL A SR SO, T AR EFIR ST g include 1% 2R BR A%

# chapter08/06-coverage/CMakeLists. txt

cmake_minimum_required(VERSION 3.20.0)

project (Coverage CXX)

enable testing()

list (APPEND CMAKE MODULE PATH "S${CMAKE SOURCE DIR}/cmake")
add _subdirectory (src bin)

add_subdirectory (test)

RK—/MTRVFESTH 5 cmake H 3BT AT .cmake SCF o BLAE AT BLAE ISR SO AR 4

A Coverage.cmake:

# chapter08/06-coverage/test/CMakelLists.txt (fragment)

# ... skipped unit tests target declaration for brevity

include (Coverage)

AddCoverage (unit tests)

include (GoogleTest)

gtest _discover tests(unit tests)

BRI Hbr, MHLL N4 (EEHE— 4 UL DCMAKE_BUILD_TYPE=Debug 4 #2544
TR R):




# cmake -B <binary tree> -S <source tree>

-DCMAKE BUILD TYPE=Debug

# cmake --build <binary tree> -t coverage

PAT EIRPTA P BRIG, A5 20T A R A e

Writing directory view page.
Overall coverage rate:
: 95.2% (20 of 21 lines)

functions..: 75.0% (6 of 8 functions)

[100%] Built target coverage

K, FEN AR T IT coverage/index.html SCPFIF IR B R 51 ANREA — ANl

8.6.1 &% SEGFAULT [a]3%

FHATEXFE A TR T7 58 b Gm IR ARG I T BR 2 PN R . 1X% RN T8 35 2608 B 70 T R 79

« geno 3CF, BUGNU ZEiiiERE, 1E41E SUT BIH A= %

o geda M, BUGNU B 5, 780012 47 30 1A) A oA B8

“CEEH DIRE R B R BT R R . WIS TR G, S8 N —HE geda SCAF, IX BSOS
B o A T URAHE i — 2 B 5 5 = i g 12 H A S, i BB geno SCAE . SR, A MBR AP BR——
IHH geda SCHAIIRIENERR IH PR SCE . 243AT unit_tests i) SRR (R AAE gtest discover tests
), BEERFRE RS HAILE, #UE]—A4> SEGFAULT(Bt4 %) Hiix.

T G IR AN ) R, N R ) geda SCHF. BT sut S22 —AN STATIC £, A BUK
add_custom_command(TARGET) S @ FAFAHIC . 15 F AL R @ IT 6 2 BT AT .

TEYJ& [ 520 20 vl DASR B 36 215 B E#E

8.7. B4E

RS E A R R IR, AMERAT S . A 2 DR AT A 15 B
TigfT, EERFIRRE, W R IS NERNS ). AT, Ml AEr2, &
BEA TR B S AT, KD e i B RS T AL AR R A e B B AN AE A o R IR AR 38 O 2 S 45
R OFEE R, Hil, EMMEEEEEEBREL.

Aw e, A T I EEAT I A OSSR SR P o L e i Bt PR AT R G FA BRI, 9%
A MIFRN FHER _EAR: JEEA R LA TR ER, K D i FEUR bug. E™ 5 Hibd: 7ER B
TRHRE B AT, AR EA TR IR RS (AR A

YRS R, CMake HIEREIR T ERISE . CTest fEALINAR RN (B &S, BLFP. HE.
) J7 TR CUORIEA AT AR . BT IR SRR AR AR &7 8, W] LU i A7 P — N r S E



BRAG. 38% 2] TR CTest SR A KL Gk e A1 I F 4 dH A ] i d , IRAERNIE 742 1f
KHAAEM R TT R EIE S & . H CMake #2150 H R AT LUSE A AR A ) 77 2000, AN 75 2240 55
N

ROk, JATME TIH, PLREAIAERE, IR AR AR AT s AT AR R S AR [E] ) H
FR3ltEe 95 B OIS IT I T R IRA R E), (HIX BN E fUSERE 7 e ) SEBR i) /& E, JF
PN AR AT 1R 26 = J7 DIAHE S

XH, A2 T Catch2 1 GTest HIZEAR RN H—BIR AW ST T GMock FEIANTT, THET
IAACSORS FE () TAE R 2R, TS 50 IR B SR el B vl RE . efE, B LCOV W& T —edli il ¥,
WA LA S REUE IR O T SR 20l 787 M) 1

SoEY, B EZAEARN TR, DREEARERRE, FERIA R H

8.8. I R I
B2 EURL WU DL R

« CMake R4 CTest
https://cmake.org/cmake/help/latest/manual/ctest.l.html

» Catch2 SCRY:
https://github.com/catchorg/Catch2/blob/devel/docs/cmakeintegratio
n.md
https://github.com/catchorg/Catch2/blob/devel /docs/tutorial .md

« GMock #(#%:
https://google.github.io/googletest/gmock for dummies.html

* Abseil:
https://abseil.io/

« 5 Abseil —iz:
https://abseil.io/about/philosophy#werecommend-that-you-choose-to-
live-at-head

« Nt Abseil 2N GTest IR
https://github.com/google/googletest/issues/2883

* GCC M i -
https://gcc.gnu.org/onlinedocs/gcc/InstrumentationOptions.html
https://gcc.gnu.org/onlinedocs/gcc/Invoking-Gecov.html
https://gcc.gnu.org/onlinedocs/gcc/Gecov-Data-Files.html

+ Clang 178 & %
https://clang.llvm.org/docs/SourceBasedCodeCoverage.html

* 4T LR LCOV 3Ci4:
http://ltp.sourceforge.net/coverage/lcov/lcov.1l.php
http://ltp.sourceforge.net/coverage/lcov/genhtml.1.php

+ GCOV HH TR
https://gcc.gnu.org/onlinedocs/gcc/Invoking-Gecov.html#Invoking-Gcov


https://cmake.org/cmake/help/latest/manual/ctest.1.html
https://github.com/catchorg/Catch2/blob/devel/docs/cmakeintegration.md
https://github.com/catchorg/Catch2/blob/devel/docs/cmakeintegration.md
https://github.com/catchorg/Catch2/blob/devel/docs/tutorial.md
https://google.github.io/googletest/gmock_for_dummies.html
https://abseil.io/
https://abseil.io/about/philosophy#werecommend-that-you-choose-to-live-at-head
https://abseil.io/about/philosophy#werecommend-that-you-choose-to-live-at-head
https://github.com/google/googletest/issues/2883
https://gcc.gnu.org/onlinedocs/gcc/InstrumentationOptions.html
https://gcc.gnu.org/onlinedocs/gcc/Invoking-Gcov.html
https://gcc.gnu.org/onlinedocs/gcc/Gcov-Data-Files.html
https://clang.llvm.org/docs/SourceBasedCodeCoverage.html
http://ltp.sourceforge.net/coverage/lcov/lcov.1.php
http://ltp.sourceforge.net/coverage/lcov/genhtml.1.php
 https://gcc.gnu.org/onlinedocs/gcc/Invoking-Gcov.html#Invoking-Gcov

FIE oHILE

B TR A L5 R RS, A s i E AR A R — A 5 1 F . 8 g s
LUK, PEAK T AEARAD HpIBAR R I A, (EIXIEAS 2 LB G BB S 2 A 0 . B — AN AR 5
Wk 2 ges, AR TEREREATS o 17— IR AR TR, S MA4Er ™ 5 A AL B L2
58 FI 2 FRRFIR R0 TE SR

AL ) 5 G b R DG NOZ AR R AT 80 F, B 120 F1? 275 REAE A std::bind 5L
Lambda BR#? J& 75 AT DMEFH C A& B2 /N bR EURIZAE BAT o e S B %R 24 R 4¢48 ] auto,
2 R AESE I mT s M i A5 2

HARRE LN, 3B AT DLIRE G — SO0 N R IEB IS A): ToPRMEFA . (8 AR v FE AR B AR IR
HEHEEEAR . TURM IEER), DARHAL “IEmiEsSti” (S0 R REET 4 3% kL.

F R BEE CH R R, SO TR IRER T SRS T R 3 ok
PRER AR . A, FE TAESFER R ZHI, FERTRETI NEE R, X F KBRS e SR XU A
E N

w5, BOZKTE B BN ] TAER): PATRRF A A H A AE . G R B IERBSA 7?2 275
TR R T WA AR 2 BCE ARG 1 2 T P B S FR T2

FAEHFTA XL ) SR B 5 HH, v LME R R S APAT RN, (2B HR, HEH
Rt SR TR, RIS R RN TR A, DR GhaiE.

A A, FRATET W LR 3

. k&b

. FARA

* Valgrind (37 7341

9.1. tHXHER

A] PAYE GitHub 3R B AT A BB https://github.com/PacktPublishing/Mod
ern-CMake-for-Cpp/tree/main/examples/chapter09,

AR SRR, R a2

cmake -B <build tree> -S <source tree>

cmake —--build <build tree>

81 F & 4 1) 4% B 46 <build tree> Fl <source tree>. VERL: MJEER R H /4t H I ERAE, URAR
R AR PSR T A FR B A5 o

9.2. I

TV RN I8 H BRI, BRI RN D3 RE A4 B ST BN (fth AT AT DAAIE B 75 B IXREA)
H—J5H, PEIAEE RIRH AN RASE RN, FOAEE R Ot IR 2 E A . FR)
BIEA, GBI A EIR], By ET EIEEER SR, X5 A SR FE


https://github.com/PacktPublishing/Modern-CMake-for-Cpp/tree/main/examples/chapter09
https://github.com/PacktPublishing/Modern-CMake-for-Cpp/tree/main/examples/chapter09

2R B 2 b KUK AR SIS IR T I A JC A £ FATRLZAE FIBIRAT . IR A% R e it
HETN, A2 —HINTFRIREIE 2 D2 FE3CE A2 KRB HAROL T, EFFRE AR
KT, ERSEE AR AR, HTRIUKATHE, MXETHEA L™ M R R Z rE .

ALEMEER NN, ERZHIHE RGN AN lr . 52, R 120 151 shamii $4T 80 4
TR A R AR R AJEAEE, BONE 2 AT, i AR — B

et X PG DL 0 fe i U5 i AR AR AL TR, I clang-format. 5 AURS (U AN IR IRA T 215
PSRN, HEW BT EE.

N MR A ) i 2 7R 151

clang-format -i --style=LLVM filenamel.cpp filename?2.cpp

-i IS R clang-format Bl 4 48 SO --style 398 3 N iZAF FH A0 52 R RO A% AL B 20 LLVM,
Google, Chromium, Mozilla, WebKit, 5% H & X (VAT T A (P F Bl 558 40 A VELH I BE ) -

2R, A IA A BRI EAT B U BB F 23T I ar 4, CMake MZ4 AR A @l F2 (1) — &8 4
KALH . AT A HIE AT 7E RGP 3 clang-format( 75 EF- 3 % %%).,

A HR AT A T BN FH B FTE IS R . i, AT — ek E, R RABE
cmake H

# chapter09/0l-formatting/cmake/Format.cmake

function (Format target directory)
find_program(CLANG—FORMAT_PATH clang-format REQUIRED)
set (EXPRESSION h hpp hh c¢ cc cxx cpp)
list (TRANSFORM EXPRESSION PREPEND "S${directory}/*.")
file (GLOB RECURSE SOURCE FILES FOLLOW SYMLINKS
LIST DIRECTORIES false S{EXPRESSION}
)
add_custom_command (TARGET ${target} PRE BUILD COMMAND
${CLANG—FORMAT_PATH} -1 --style=file ${SOURCE_FILES}
)

endfunction ()

Format X (3% % i1~ #target Al directory, 7£H M2 T, HRA% Ak H s i pr A I3
e

MR EJE, IFAR B S P SRR ZiUE + H s (i B H AR R gEA2 T 24> H ). 28,
AHRJE T B bs (LT AR HAR) B FTAA IS A Sk SO — NSRRI RS, i A 7 B
HRERPE, HAARZRE LRSS . XAMEL T, A H RS S, B LT DOk 04 B AR
IEEAS H =3 e

RAREA LT DR

1. 3R B ARG 23 1 clang-format — @B 30T 35 A TR B 2t HSCAF, REQUIRED JCHE 7Rt




15 1T B AR

2. BB AL U e 44 513K (FIAE globbing RiA ).

3. FAFRAA A ET TN BB H R AE

4. VAR ZUFAI K SO (EF AT BV MBIFR), Bhid B3, K HEE42N SOURCE_FILES

B,

5. Feig Xfban 21E 4 B A7 PRE_BUILD 5%,

ZAr N AR A M T N BURRG R . 6T R B ST, 7% R 455 SR IR AR 5 o AR T B 42
FHAdH H A RN TAE B 478 304k (list(transform) 761X AR ). X ATRER DB, KNfEIB%
shell {2 K ERR B GEH 214 13000 MFERT), KKK RARNE G .

KB B WA TE S e P A XA R 8, R LR T E 4544

CMakelLists.txt
.clang-format
cmake

| - Format.cmake

CMakeLists.txt
header.h

main.cpp

B, WEREDH, K cmake H IR INEIBIHLER

# chapter09/01-formatting/CMakeLists. txt

cmake minimum required (VERSION 3.20.0)

project (Formatting CXX)

enable testing()

list (APPEND CMAKE MODULE PATH "${CMAKE_SOURCE_DIR}/Cmake")
add_subdirectory (src bin)

WEIFZ G, N sre HRERAIR

# chapter09/0l1-formatting/src/CMakeLists.txt

add_executable (main main.cpp)
include (Format)

Format (main .)

B &e i 7 — NPT B AR E X, B3 Format.cmake ik, Ff 42487 H 3 (src) HH
I HA#E H Format() A%
WAE, 7R B R A S o Sk g — AN B ek 2




o

// chapter09/0l1-formatting/src/header.h

3lint unused() { return 2 + 2; }

FATERE A IN— DA R L A P

// chapter09/0l1-formatting/src/main.cpp

3| #include <iostream>

using namespace std;

int main () {

cout << "Hello, world!" << endl;

}

EAZHERLF T o RN RS AR I B SO GBI A 47 1) -style=file 2405 H):

# chapter09/01-formatting/.clang-format

BasedOnStyle: Google

ColumnLimit: 140

UseTab: Never
AllowShortLoopsOnASingleLine: false
AllowShortFunctionsOnASingleLine: false
AllowShortIfStatementsOnASinglelLine: false

Clang Format #4545 H 5% AR # . clang-format SCAF, %30 E 1 # VI ROR AR . X Fo
VR E RSN, B E H R0 T SR BRI ARHE . IXAMEI b, S EE A Google HIZw A% AMEIT4G, Jidk
177 SR R S IRBIDY 140 N34, MBRBIRAT, FERRvrmst. B8R if 6.

KREFAREIXANTH 25 S RAT AR (G AT = B 3088 4

// chapter09/0l1-formatting/src/header.h (formatted)

3l int unused() {

return 2 + 2;

ket A 7, RMERE BAnfER, EREWA RVAE— T E I IEWFHEAR AR, %X
WFEFF NI T #1147 main.cpp A ILLE A R AR &7 IR

// chapter09/0l1-formatting/src/main.cpp (formatted)

3| #include <iostream>

using namespace std;
int main() {

cout << "Hello, world!" << endl;

MIERAS L ZL M2, AR EiE
I E Enks ARSI AT AL R ZHE ), 1 2 & KRR . 3582 oz
M2 E, B TRRMEE, — SR sl A B T




Riwg A B T B ACRS 2, AR AT RE 2 X6 A6k 128 A (0K 22 O 5T AR K B — IR B K
A (BUERI BB A —EIEE#ITI TR, IR SEFLZ SR, RIS
AR R T, AR, WHEEZLIHAT, WFRETAH R
fifi b o SEHIIT R R 32 R Y

R A — BRI T A A, T DU ACRS T T S e i, (HANE — DA
FEF M TR (FZSGEE A). EAME AT, 7R 7 R T A g S o

9.3. BESIRE

FRSTET AT R AEANIBAT I BERRCAS G 0 AT B YR ARSI A2 o #0248 1 7™ A% . FH A K
P TR E, Fin—8, BARS N R, IIACHZeRFENILZERD> T CH HIX
EAAIE T JLHNERASHK A 2 Astrée. Clang-Tidy. clay. CMetrics. Cppcheck. Cpplint. CQMetrics
ESBMC. FlawFinder. Flint. IKOS. Joern. PC-Lint. Scan-Build. Verat++ %%,

Hrh v Z# KN CMake AT IFRAE, FRRSZUETTAERIH I SCRE (BUEE R EE). —2ei @ T
FEIAAE 25 CMake fRRS, AT LU 7E 26 T RIS B HoR AR I S A 2 es ELAn Lars Bilke 7E
] GitHub &% :https://github.com/bilke/cmake-modules L) AR LLAE L,

KIFAEEE, ik R e 7 Sl v 2 B Rk AR o X B 2R MR SR R AE TS A A A
LB B IR ES AT, OREARACRD R A i F

Cppcheck 7 HF- b4 DL T A2 5R:

1. HBNFFSA 2RI AT AT SO
2. AN B, BE LTINS

cmake -DCMAKE EXPORT COMPILE COMMANDS=ON .

3. AR JSON UM LIS 4THG A 4%

<path-to-cppcheck> --project=compile commands.]json

IXEGERZAF R # AT, XA S,

BEZR CMake 5¢ e HAR QAT A H AR, SUARESCIRF L — S8 TR ? S/ B 2 Yl )2 =448 n]
DAV RVE A P AR AR 7 L, (ELIXASTHREAE N _EARMESR 2. CMake SCRAEREAD HARAI AL o9 BN T
FA A & 2s:

* include-what-you-use (https://include-what-you-use.orq)
* Clang-Tidy (https://clang.llvm.org/extra/clang-tidy)
+ link what you use (—”)> CMake P} B 5 & 2%)

» cpplint (https://github.com/cpplint/cpplint)


https://github.com/bilke/cmake-modules
https://include-what-you-use.org
https://clang.llvm.org/extra/clang-tidy
https://github.com/cpplint/cpplint

* Cppchecker (https://cppcheck.sourceforge.io)

B )R W E —NE S B AR BN — N SRR AR, b A B A A AT AT SO )
FRAT, SRR NAZ R A A A B 2 AT IR T

« <LANG> CLANG_TIDY

« <LANG> CPPCHECK

« <LANG> CPPLINT
<LANG> INCLUDE_WHAT YOU USE
LINK_WHAT YOU_USE

<LANG> FHFE S #H N ERRIES, BT C JHARAMA C, X1 C++ i CXX. HAH
LAERES HARRFEAL Eishltadrds, w7 RUOYIH h I HArde g — N E0ME, Ed R EE A4
R EHT 4 CMAKE _:

set (CMAKE CXX CLANG TIDY /usr/bin/clang-tidy-3.9;-checks=%*)

ZJaE X B FR, #KLLRIRER) 7 ik E H CXX_CLANG TIDY J@&th, ¥ drid A in
B R

FAh, R A A ROZ AT B bR AT S AR R A R A A . R LA — N R R A
KA LR A i)

# chapter09/02-clang-tidy/cmake/ClangTidy.cmake

function (AddClangTidy target)
find program (CLANG-TIDY PATH clang-tidy REQUIRED)
set_target properties (${target}
PROPERTIES CXX CLANG TIDY
"S{CLANG-TIDY PATH};-checks=*;--warnings-as-errors=*"
)

endfunction ()

AddClangTidy R ECH P36 5 1) 20 3R

1. #3 Clang-Tidy —#EHI3CHF, HW HER 2 A7ETE CLANG-TIDY PATH . #5783 ki
A%, REQUIRED S84 45 10 e B FF 4R o

2. Xt HbrJEH Clang-Tidy, $&AEE] b SCHERI B @ SGETRAE, DU RTE R, Ry
MR

BF XA R, RS YR Ak B AR A Ep AT

# chapter09/02-clang-tidy/src/CMakelists. txt

add library (sut STATIC calc.cpp run.cpp)

target include directories(sut PUBLIC .)



https://cppcheck.sourceforge.io

add_executable (bootstrap bootstrap.cpp)
target link libraries (bootstrap PRIVATE sut)

include (ClangTidy)
AddClangTidy (sut)

MR T R, AT BLE 3 Clang-Tidy % H:

[ 6%] Building CXX object bin/CMakeFiles/sut.dir/calc.cpp.o
/root/examples/chapter09/04-clang-tidy/src/calc.cpp:3:11:

warning: method 'Sum' can be made static [readability-convertmember-f

int Calc::Sum(int a, int b) {

[ 12%] Building CXX object bin/CMakeFiles/sut.dir/run.cpp.o
/root/examples/chapter09/04-clang-tidy/src/run.cpp:1:1:
warning: #includes are not sorted properly [llvm-include-order]

#include <iostream>

/root/examples/chapter09/04-clang-tidy/src/run.cpp:3:1:

warning: do not use namespace using-directives; use usingdeclarations
using namespace std;
/root/examples/chapter09/04-clang-tidy/src/run.cpp:6:3:

warning: initializing non-owner 'Calc *' with a newly created
'gsl::owner<>' [cppcoreguidelines-owning-memory]

auto ¢ = new Calc();

A

TEE, BRAFRE--warnings-as-errors=* LWIRAIN 2 ar AT S8, BIWAER 2T EBCR T
PR DO B DA T SR U F g 2 R e — MR R G SRR 7 3, vl AR IR AN A AR 5 A it 2

Clang-Tidy & 524t 7 — T BRI --fix L0, A UL EZHA IEACRS o XA R — AN 48 I 8] (175 9%
A UME R EZ A A ] . SRR, RS T TR A R B SN B 5 S AR R
TR ORIBE G B IR R

AR FIB S A7 R R/ INRT L B 7, PT RE RN 12— LEULIEROAS B 8, I IR 2 R4 O R
fil. FIHZ CMake SCRFR A BRI/ o

9.3.1 Clang-Tidy

DL 2 B 77 Mt %) Clang-Tidy FI##ik:
Clang-Tidy /& —ME T clang [f] C++ 1] “linter” THR. HAIZRE—ADFY RIESR, HTi2



W A S L dm AR e, e Xod e 32 il B0a I S 0 A mT DAHERRT H 8% . Clang-Tlidy
YA, AdmE Rk A St 7T RN .

XA THMZ DRI NEIREZ], $24t 7T 400 M. 5 ClangFormat Bt & 3 FH 2L
FAREF, Ry ESHS AN T GBI 150 AR AN T) wT DB A [F] s o0k SRR & ds
A ArEEtE. BIACAL . cpp-core-guidelines AR5t 75 7 HH L bug K 44 25 1A

9.3.2 Cpplint

DL 2 B 77 WX Cpplint fr$5IA:

Cpplint & — /24T TH, RIFEAIH) C++ FEXIER R E C/C++ ST RIFER . Cpplint H
Google A A 7E Google/styleguide = & F14E4 .

XA linter /&4 T A 5 HTTHF2 2 Google Z4ahs XA% fREF—3. ‘EH Python 4w 'S5 1, XHJ
B e ST H AN TR BRI . 1X 245 5 Ll Emacs. Eclipse. VS7. Junit A] { ] ks A4k, ]
PITE N sed fin & #243L,

9.3.3 Cppcheck

DL 2 B 77 WX Cppeheck HH5IA:

Cppcheck #& C/C++ ARG IFFA /-8 TR, 424t 7R AR Mok e %, JF vk Tl
RE AT ARG R gmAg &ite, b /R s> IR . Cppeheck & fE4r#T C/C++ A%, W
PARE I AR AR A (FE IR AN NI H i ) o

Y9 I B R iR I R AR A D BRI, XA T REAERE . HOS@ IR (B 14 48
PRIVEIERR), 1 BARAEE b4 . 5ok, ERIG A Clang 2, KM ERAH.

9.3.4 include-what-you-use

PLR 2B 5 M3 %T include-what-you-use Fo ik :

include-what-you-use ] 3= 2 H b5 2 MR 2 41 #include, @id 38 XA G F.cc Alh )
SEBR BT B #include KSEHL,  JEAE T BERNE LN F AT EL S W] B i #include.

A ARG EAR /N, B A8 K2 Bk S AL AN 2 — AN Il . FERCRIITE 8 o A s 21 Sk
SR BERT LT IR 22 BN [A]

9.3.5 link-what-you-use

PL R & CMake 182 E X link-what-you-use 3R :

X /& CMake N ERIRHE, {EH 1d T 1dd B CRAT B AT PAT R PP B4 00 e LU SR PR R B 22

WP AR ] RSN, SR AN TR ] LA

YEAFENRTTRER I AT 2 0, #Sark BOCH S, KRl RAERIT . &g, T, RE
FIBURATIE . BRI RN RIS, 75 B R BRI PR s i SR SEB A IRAL, TG H R AE A
RICHITE LT . MR EHFES I, MULFIERMEE bug HEHAZ, a4 H
CMake Ji FHo X F B BURMEAE (B TIFR#E ZMEA HAMAS ST E AT +, JUTRA R
P Bk I Ik A Y



ASERE, FEARITA A IR BEAERE P BT RT3 MLt AT DALkAS 2 35 S 43t 1 A3k
IR H W2

9.4. Valgrind BIFh7S R

Valgrind (https://www.valgrind.org) &— N LEMEL, RFHEINESSITCHET—
TEIBATI AT 0 fr . $eft TR Z T REM, AT &MiHENRd. Hh—STHmR:

* Memcheck — Al N A7 2 i #5

« Cachegrind -fit & CPU Z24%, JF48 27 HR R AHARLE A7 7] @l

« Callgrind —Cachegrind ¥ &, $24t 7 A EREE

o Massif ~HE3 M #%, SR Fe IR LG 5 73 72 4 7E I B A 4 F HE

* Helgrind ~Z6F2 A3, H5 B L3 56 4 )

 DRD -5 2 KPR & Helgrind

IR A — A THRARIER T, K2 H 0 EEIRHAE Valgrind, Ff H o] DURFA HUORE B 22 36
FEE RS E G EARZ Linux, FIRECE %% 7). FH, B Mgt 7R, walblg
O

BA VG E S R HIEE R A AN HET o 4383 Valgrind B}, 8% 45102 Valgrind 1)
Memcheck. iEFRAT T f#— T WA £ CMake H ¥ H ‘& ——1X ¥ ot FH HoAth T 2L AH-FiE 2

9.4.1 Memcheck

VA A7 )R, Memcheck ANRIHD o FF k38 5% W] 5 B N A7 AT AR K AL, BT A A
RAE CH+ FREIIET o &P & FE IR A v R R AR BBUR PRI N AE . I R U A
ZREAREIRAAE, ULBAAERRE . RN 525K X 2%, (H TR A
TR, HZRPIE AR R . A6, RE-NBENEEYIGEL, BRI ARE.

fi F§ Memcheck 1177 32X FE 1

valgrind [valgrind-options] tested-binary [binary-options]

Memcheck #& Valgrind fFERIN T B, tnrPLE AR

valgrind --tool=memcheck tested-binary

1217 Memcheck FITFEHIR K. T (S W9 BB rh i8R B, el iRF1g 10-15 5. N
T RERAR OGS AT MR #RSEA Valgrind, W LAGIEE— AN AR, 78 7R ZLACHD I A 447
HiZHbr. BAEEBT, JFRN SRR E S IR R BOA 7 SC T is T . X U Git
58, WA RMER CLTUK I — PR SR — A H € CE AR, 5 A b B 5 i Al
ML 4


https://www.valgrind.org

cmake --build <build-tree> -t valgrind

I FE—A B bR I A A

# chapter09/03-valgrind/cmake/Valgrind.cmake

function (AddValgrind target)
find program (VALGRIND PATH valgrind REQUIRED)
add custom_target (valgrind
COMMAND ${VALGRIND_PATH} —--leak-check=yes
S<TARGET FILE:S${target}>
WORKING DIRECTORY S {CMAKE BINARY DIR}
)

endfunction ()

A, BT —~ CMake BEH (PR CFRATTAT LA 100 H 5 A AH R SR s s, iz 2
TARE B bR X B2 R A Wi

 CMake 2 valgrind AJ 04T LA HIBRIN R G 4E, IR L AAETE VALGRIND PATH “F & 1.

T B I S0, REQUIRED Je i s 11 ie & IF 4

o GIEE T —ANEE L HFr valgrind, FTE H AR 3G S0 EHAT Memcheck T H, X EIEIHIN T

— AN A A7 R PR 3% T

9% J B Valgrind IS, 7T DUE NG TS E3E4E,  donr DU BUR 7 U3 it

1. /.valgrindre 31 (7E 3£ HxH)

2. $VALGRIND OPTS 1545 &

3. ./Valgrindre 3 (£ LAE H 3% Hr)

RERAZIFAR AR F35h, e — DR EERT AR W A mid v 4
AT S50 N A 258, 4% Valgrind FIEITA] BE2IEEA T, FrlliXg — Mz L]

FAFH AddValgrind %L, BAZONERRME—A unit_tests H Fx:

# chapter09/03-valgrind/test/CMakelists.txt (fragment)

# ...

add_executable (unit tests calc test.cpp run test.cpp)
# ...

include (Valgrind)

AddValgrind(unit tests)

fii ] Debug Be & A= &M S0 VF Valgrind BEA AR S, XS % NS0 . KEF 1K
kAR A A AR




# cmake --build <build-tree> -t valgrind

XK FEE sut A1 unit_tests H 5

[100%] Built target unit tests

H AT Memcheck, HAFRMGE T IRAME S

==954== Memcheck, a memory error detector

==954== Copyright (C) 2002-2017, and GNU GPL'd, by Julian
Seward et al.

==954== Using Valgrind-3.15.0 and LibVEX; rerun with -h for
copyright info

==954== Command: ./unit tests

HIZE ==954== B &t 2 ID. WINIX— SN T8 Valgrind 3RS MR 2 0 % H X 20 7K
ok, fHH gtest iz 47t

Running 3 tests from 2 test suites.

Global test environment set-up.

3 tests from 2 test suites ran. (42 ms total)

PASSED ] 3 tests.

==954== HEAP SUMMARY:

==954== in use at exit: 1 bytes in 1 blocks
==954== total heap usage: 209 allocs, 208 frees, 115,555

bytes allocated

Mg ) FRAT AT AR F 2220 1 AN . i malloc() AT new #EAT B L 53E 241 free() £ delete
YEAICHES, FEFP A WAFIER . Valgrind #2447 5 2 403 k42 e



==954== 1 bytes in 1 blocks are definitely lost in loss record
1 of 1

== at O0x483BE63: operator new(unsigned long) (in /usr/

1lib/x86 64-linux-gnu/valgrind/vgpreload memcheck-amd64-1linux.

S0)

==954== by 0x114FC5: run() (run.cpp:6)

==954== by 0x1142B9: RunTest RunOutputsCorrectEquations
Test::TestBody () (run test.cpp:14)

PL by Ox<address> J3k 4T K n A HMEAR F 0S8 X BEW Vil (F Ltk E
GTest), PARVEF B ——&IZ P REFYESI A, run()(run.cpp:6): B J5, 15K B 455
=

==954== LEAK SUMMARY:

==954== definitely lost: 1 bytes in 1 blocks
==954== indirectly lost: 0 bytes in 0 blocks
==954== possibly lost: 0 bytes in 0 blocks
==954== still reachable: 0 bytes in 0 blocks
==954== suppressed: 0 bytes in 0 blocks

ERROR SUMMARY: 1 errors from 1 contexts (suppressed: 0

Valgrind 75 & BLAEH & 24 1) 7807 ISR 4, RS BIR ANMIZIE, $RBITCHE B 305 2K mT
BENE L. XS R I AN ] g R AR —K,
KFEFH Memcheck 7EIXAZMB R I T A4 i)

// chapter09/03-valgrind/src/run.cpp

#include <iostream>
#include "calc.h"

using namespace std;

int run() {
auto c = new Calc(); // ERROR
cout << "2 + 2 = " << ¢c->Sum(2, 2) << endl;
cout << "3 * 3 = " << c->Multiply (3, 3) << endl;
return 0;

Bkt R BRI R AR . Fsk b, BATSLAIE 7 —ME IS R 2 A R B0
Roo XN AT B INBAE 25 52 bt 5 EE R A D) A




Valgrind & —MEHAHM TR, (20 E SRR TR, LB aa fik. %o
Mk, UG TERMEAREX LG,

9.4.2 Memcheck-Cover

ik IDE(4 CLion) 48 & S H744 Valgrind (% tH AR AT LLEE GUI HARFA SR A ZE, LT
WS 6 & RS RERIEFIHEE . A mEaRRA XL, 7] DU A =07 i A2 B as
FE M A B A% . David Garcin 2% 5 Y] Memcheck-cover PAAE % HTML SCAF R R A4E T 58 471
R, ik 9.1 fras:

Valgrind's memcheck report

Result summary:
Pass: 0/ 1 Errors: 2

+ & Title: | .Command-| Analysisname | Theme: [-Light- Dark-grey | Dark-blue |

=1 ERROR ] Command: unit_tests

error detector
NU GPL'd, by Julian Seward st al.
ibVEX; rerun with -h for copyright info

in use at exit: 1 bytes in 1 blocks
total heap usage: 208 allocs, 208 frees, 115,555 bytes allocated

bytes in 1 blocks are deflnltely ]ost in loss record 1 of 1

ong) (in /usr/1ib/x86_64-linux-gnu/valgrind/vgpreload memcheck-amd64-linux.so)

14)
ting::Test, void>(testing::Test*, void

id> (testing::Test*, void

:UnitTestImpl::*
:5438)

r 1ists of detected and gappres
ERROR SUMMBRY: | =rrors from | co

This report was generated using memcheck-cover v1.2

K 9.1 i1 memcheck-cover A= B 15

/\ﬁjg #1750 H AT PATE GitHub(https://github.com/Farigh/memcheck-cover)
WE|, FFE Valgrind A1 gawk (GNU AWK T H). ZffHE, 7FELLLMT) CMake BEELH S —A
setup B& iﬁ PR 9 A
o FEPAEE TH
o UNINIAT Valgrind F24E Bk &5 7O B € XH br
e & a0 B

# chapter09/04-memcheck/cmake/Memcheck.cmake

function (AddMemcheck target)
include (FetchContent)

FetchContent Declare (



https://github.com/Farigh/memcheck-cover

memcheck-cover
GIT REPOSITORY https://github.com/Farigh/memcheckcover.git
GIT TAG release-1.2

)

FetchContent MakeAvailable (memcheck-cover)

set (MEMCHECK PATH ${memcheck-cover SOURCE DIR}/bin)

B —w o, WATEANE 5 E K B T AH R 5 SE B AL #5 FetchContent 138 8, Jf
{i ] FetchContent Declare #5 & Wil H B A7 fif 72 A1 BT % M0 Git Axid. # Tk, & 3h 3K B
it F£, JEf# A FetchContent Populate(FH FetchContent MakeAvailable F& =0 i H) & & 1)
memcheck-cover SOURCE_DIR 2% & it & 2 — 3t 1| SO R 4% .

TZ BRI S —Ry 2 B R A B 15 1) H A, 44 oA 44 09 memcheck (IXFEREAN 2 5 Z BT valgrind
HirES):

# chapter09/04-memcheck/cmake/Memcheck.cmake (continued)

add custom_target (memcheck
COMMAND ${MEMCHECK PATH}/memcheck runner.sh -o
"S${CMAKE BINARY DIR}/valgrind/report"
-- S<TARGET FILE:S${target}>
COMMAND ${MEMCHECK PATH}/generate html report.sh
-i "${CMAKE BINARY DIR}/valgrind"
-o "S${CMAKE BINARY DIR}/valgrind"
WORKING DIRECTORY ${CMAKE BINARY DIR}
)

endfunction ()

KRAEAEAfir 2
1. B4, 1217 memcheck runner.sh fL3E 38 IA, 1ZBIAKE AT Valgrind H] memcheck FH¥ 4 H K
LA -0 ZEICAF .
2. SRJE, Wb H JF 18 A generate html report.sh Bl R 55 o XA 75 ZAEH-i fl-o S54E
A A H 5%
PR BRER N ZAE CMAKE_BINARY DIR TAFE H kAT, DA 550k — 3k il £ 75 2 i
AR ER AR VS 8] S04
NI B S B B e — R R IX A R A, 5 AddValgrind A HH A OR 2C:

# chapter09/04-memcheck/test/CMakelLists.txt (fragment)

include (Memcheck)

AddMemcheck (unit tests)

M Debug Bt B4R MYERGZ )G, ATLH LT 3R 8 H b



cmake --build <build-tree> -t memcheck

R, WA LA LIRS 1o N T HIERR2E, 2 AE run.cpp HEAINERKH delete c;,
ez Ib s (B, MR RETRED).

9.5. B4

ORI AL T 22 IS A B AR T A 2 B AR —— R, RO 2, AR 29w B AR
fig,”

XAJEHIAEA IE— AR F AR SE ) iy, BOSE—FE R . XA, KA
sedEH B, IEA0VE 2 BT RN G A SE B b Bl i ISR —— DA o0 T s i i 0
AT 75 A #import 15 1) B FP 48 S B SR BN AT L2 B 1 R o XA R AN T A
T A o T I AR T EIA B S B, AT EOTF TR RS . AE NI EIER,
BN A ——RATR R W # L AHAT P, DU A A2 1 R H TE. i@ 5] A ClangFormat,
] AR A R IR

88, BATEZE AL A R B kg R R, ARG ZRFE LA AR N o X @i s
BN Clang-Tidy FFACE R SEILR), LOEECHTIE BN gADNAS . TEIIT0 T IXAESRE s, s
HAth i 10:Cpplint. Cppcheck. Include-what-you-use 1 Link-what-you-use. H T #4582 25 FH X R,
AT ARVARDAS e s m 2k e, T HLX a2 P BT E Y .

W5, BT Valgrind SEHFER, 55502 Memcheck, H VR 5 P A7 B BRAH S A 7 45 1%
P B Bl . X2 —NEEEHEN TR, TSN F TR, P aREA
AP, AN, HHATHEE AR g, XA A A TR AN TR H bR, DEAERRASARS
Z A8 AHIZATE . i85 >2) T Wi {8 Memcheck-Cover(HTML ) #5245 1 2%), LA K IF IR ER
Valgrind (% . IXAEARZFHZAT IDE MEASEHER A H (51 CLK).

L%, BAFEARR TR TH, ARZRBMIFETHE, LA R ™6, X8, H
XX TERIPA AN D, —EBERRMARESRACH. F—&H, B RAHT a4
IR ER

\‘ \$
9.6. i FRIRIE
B R, EUin LT R
« C++ #%:0>F5 74 1 Bjarne Stroustrup(C++ HIME#) gmdsE:
https://github.com/isocpp/CppCoreGuidelines
+ ClangFormat ff) 5%
https://clang.llvm.org/docs/ClangFormat.html
o CH+ WFRA T as— K5 IR 151 3

https://github.com/analysistools—-dev/static—analysis#cpp
* CMake " P4 & #2485 57


https://github.com/isocpp/CppCoreGuidelines
https://clang.llvm.org/docs/ClangFormat.html
https://github.com/analysistools-dev/static-analysis#cpp

https://blog.kitware.com/static-checks-with-cmake-cdash-iwyu-clang
-tidy-lwyucpplint-and-cppcheck/

« J&FH ClangTidy ) H b5 J@ P
https://cmake.org/cmake/help/latest/prop tgt/LANG CLANG TIDY.html

* Valgrind 1

https://www.valgrind.org/docs/manual /manual-core.html


https://blog.kitware.com/static-checks-with-cmake-cdash-iwyu-clang-tidy-lwyucpplint-and-cppcheck/
https://blog.kitware.com/static-checks-with-cmake-cdash-iwyu-clang-tidy-lwyucpplint-and-cppcheck/
https://cmake.org/cmake/help/latest/prop_tgt/LANG_CLANG_TIDY.html
https://www.valgrind.org/docs/manual/manual-core.html
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e R A MY E SR EF . TAE R M RAF, 1 HIC A eSOk, U e ivr
AP RERRIE R, MR ERIES, 74 ET, WnEE, FFR&ARSNER i A
SR D) BRARACAS B H .

BT BN BETIH A 2 FERE S ) H SR AR ik e 73 LA /AN 52 T A ) DA G )
FIER T I SRS ) ALEHT 78 TURD b A 4R B0 AR L R AQRD AT o BRI, R SRS e 1) 80 6
k. XIFAARE, RFEMRZETT, W2 NIFAMEREIVECR . HEZENRE, SORAMURS T
PR EH), BRARSBIE 7™k B SR d AR, 5 AR 5 s e B SR

ATEERIBN O 71 I 18] 8052 B8 BN SR 5fih) SRR S« B SR AR ” 1Stk s s
frda . BB ARRAFEEEA E R FTEERIARIRAT,  ANTITIEE S i i BB T AR o BARGT A i 44 ST 13
FELENTIERAR, B ARERUR RS o B2 55 I 1) R 5025 44 AN BE PR UEA%R 388 P A A B2 A B ——11)
i, int removeduplates (); A& FA TR, HIFBCH W7 B HRATA L AT Re R PR B 1 Bl A B0z, R
N, BCE HAN AR XA E . 0 R NERCH R

N TR TAR, b N B s A peds, e LT AR A RE, A FA
[l QA R4S THT A SCRS o #E CMaake T H FRs NI AL B 2L AR AR 3 ) B ——RE B SRR B AL

AT, AR LR A

* N0 Doxygen

o AR SR

10.1. fHXER

A] PATE GitHub 3K 3A Z A H LAY https://github.com/PacktPublishing/Mod
ern-CMake-for-Cpp/tree/main/examples/chapterl0,
M AR PR AR, HERE I A7 2

cmake -B <build tree> -S <source tree>

cmake --build <build tree>

A FH3E 24 10 4% B e <build tree> Fl <source tree>. VI : M ZEM A2 H bn/da H H SRR, JRAR
TR 2 YR BT 75 1 A5

10.2. ;&0 Doxygen

AT DL CoH+ Y5 AT AR il SRS 1 B AR AT 1 T B J& Doxygen, FL55—/MiAS & B Dimitri van
Heesch 7£ 1997 4F 10 H & A, MWIBETE, HAFMFEE (https://github.com/doxygen/doxyg
en) BARE] T 180 Z /N DUHkE AL #F .

Doxygen AJ LAAE RSCEL T A% 1) S0A%:

s BYALMCES (HTML)


https://github.com/PacktPublishing/Modern-CMake-for-Cpp/tree/main/examples/chapter10
https://github.com/PacktPublishing/Modern-CMake-for-Cpp/tree/main/examples/chapter10
https://github.com/doxygen/doxygen
https://github.com/doxygen/doxygen

o & XA (RTF)

« [543 (PDF)

* Lamport’s TeX (LaTeX)

* PostScript (PS)

e Unix F# (man pages)

* Microsoft #41%¥ HTML %58 (CHM)

#i Hl Doxygen $5 7€ H#E S (HEASME B REREREAMANAD, FORHMEHT Jv 3= 5 B0 % i SCfk, IEmTBA
ST AR A LA A B R . 58 & rTIER), I H 7% Graphviz TH (https://graphviz
.org/) X F¥F.

TERN G E S MAZ B2 PUR Il T H B F P 2 BRGRTE SO, 182 H A B (VR LEM
Ysih Ry )2 B — A IE USRS SO B — HERI S — e SR B, AT RAFEZRIRAS, i (AIBAL
HEH) 55U — A NAF A

BHFRIREE, ROE A BRI OO, TR R RGP AR RO XA
se—NARRE AR, K24 Doxygen W] LA K 2 #0048 FE 8% (LA & Graphviz) 3k4%, AT /& 2200 H 2
—ANME A4, 510 Debian FIX ANy 4

apt-get install doxygen graphviz

Windows _ A 1] A b il SO (BB %00 H B«

NP AERCCRY, B TR A AL BRI AR . X CAAESE 7T mAAR T, KEMAFEELRT .
Doxygen 5&H CMake #4321, ] DU IEAS A K.

£ 2 4 h %2 %% Doxygen Ml Graphviz J&, B DUREA BRI INBN I H . 50 B ERIEAE, X
FEAMGIRATAE R B 4 WAEER R % o A TR EQIERAMITEC B S, $2 4t 3] doxygen FIHHAT STAF#RAS,
BN E E SLH AR, N CMake 3.9 F46, 1] BA# H FindDoxygen Zr # A HH ] doxygen add docs()
PRAL WERE.

HAE A X FE):

doxygen add docs (targetName [sourceFilesOrDirs...]
[ALL] [USE_STAMP_FILE] [WORKING_DIRECTORY dir]
[COMMENT comment])

FAMSUERE Hin 28K, 2t ZHCR A cmake(7E AL B M 2 J5):

cmake --build <build-tree> -t targetName

B, WLLEE RN ALL SHCRME (BFEALE). HMEnSeErsamn, BT
USE_STAMP_FILE. X ft¥F CMake 7£ & A A7 ¥ SO 58 Ly 175400 T bk SRS B 087 AR il (TH 225K
sourceFilesOrDirs H & 3Cf4).

PATRIEIG AT LR RSB, B — AN 5l B ek O R P s (RT DAAE FAth 15T H wh e ).

# chapter-10/0l1-doxygen/cmake/Doxygen.cmake



https://graphviz.org/
https://graphviz.org/

function (Doxygen input output)

find;package(Doxygen)

if (NOT DOXYGEN FOUND)
add _custom_target (doxygen COMMAND false

COMMENT "Doxygen not found")

return ()

endif ()

set (DOXYGEN GENERATE HTML YES)

set (DOXYGEN HTML OUTPUT
${PROJECT BINARY DIR}/${output})

doxygen add docs (doxygen
$ {PROJECT SOURCE DIR}/${input}
COMMENT "Generate HTML documentation"
)

endfunction ()

ZREHRZ A S E— AN H X —— IR B — A B 2 X doxygen H#x:

1. &%, f#H CMake ] B Doxygen A HRBLHRA € KRG+ &7 A Doxygen A H .
2. HAFH, FEIE— b doxygen HbR, AP ety — M Rdr %, %4 (f£26 Unix &
gy byl 1, SRR X return() 4554 R AL
3. # Doxygen FJ H, ¥ERALA % H B 3+ A4 sl HTML. Doxygen & A] it & /1) (TE B 77 3CR 3R
FEZEL), EREALMEN, RAFZEEREIEA set() JFAEHAFRETIN_E DOXYGEN .
4. WESLPRI doxygen H#r: BT 5 DOXYGEN AR % Jk F| doxygen HIBCLE XA, SCRSKEE M
P AR AR A H AR
A RS R P AR, PR 2 ] RE R 2 0 B (O T
TG IR, AT DR s i 20551 H 0 E 510330

# chapter-10/0l1-doxygen/CMakeLists. txt

cmake_minimum_required(VERSION 3.20.0)

project (Doxygen CXX)

enable testing()

list (APPEND CMAKE MODULE PATH "${CMAKE_SOURCE_DIR}/cmake")
add_subdirectory (src bin)

include (Doxygen)

Doxygen (src docs)

M7 doxygen HFRAE LU HTML SCAS:




Doxygen

Main Page l Classes ~ ‘ Files ~ 1 (Q- Search 3

Public Member Functions | List of all membears

Calc Class Reference

#include <calc.h>

Public Member Functions

Calc (RandomNumberGenerator *rmg)
int Sum (int a, int b)
int Multiply (int a, int b)
int AddRandomNumber (int a)

Detailed Description

This class does some simple calculations

Member Function Documentation

+ AddRandomNumber() |

int Calc::AddRandomNumber ( int a)

Adds randomly generated number to the parameter

+ Multiply()

int Cale::Multiply (int a,
int b
)

Multiply... Who would have thought?

Parameters
a the first factor
b the second factor

Returns
The product

10.1 Doxygen 4 B35 5] H
B BREOCCR TR RT LA B, i AR Sk SO b I 2 R T VA H T A N



// chapter-10/01-doxygen/src/calc.h (fragment)

/**

Multiply... Who would have thought?
@param a the first factor

@param b the second factor

@result The product

7/

int Multiply(int a, int Db);

X kg AR A Javadoc. FTHFHIA AUR 5 HVFERBEHUR B 2%, 81 245 5 0] LLZE Doxygen [ 3CHY
PuthiiR h R 2 (WY R B 4 542 -
1% | Graphviz, Doxygen A& I A BEAIOC 5 14

Doxygen

Main Page = Classes v | Files ~ Q- Search )

Public Member Functions | List of all members

RandomNumberGeneratorMt19937 Class
Reference

Inheritance diagram for RandomNumberGeneratorMt19937:

RandomNumberGenerator

[legend]

Collaboration diagram for RandomNumberGeneratorMt19937:

RandomNumberGenerator

[legend]

Public Member Functions

int Get () override

The documentation for this class was generated from the following files:

» src/rng_mt19937.h
» src/rmg_mt19937.cpp

Generated by 1817
K] 10.2 Doxygen A= 1) 4k 2 A A B

i3 L A RS A J SR, I T — LR, AT DA P AN T T A A 1 B e bRk B
SRS BRAR, R RIS IR AT AT REAEA QRS B AR R HL




V2T R 2145 Doxygen SEfEGBLTHIE 1, IXARABATLE 7% 7 e os 2E U SCRS I A AN
o HIFHLy, XA FEIR R 5 i R o

10.3. £ BRFERI

R HA s 9 5 00 H SO AR B L, 540 A 1) TAE AR A BRI 0 H 290 5 o &
ISR, R4k P IX AR 2 . Doxygen il B A TEE I IhRE, (HIFEA LK R B AL i
I AR 4 . SR, XA EME TR EAT IR 2 55 4 e R IX — M.

— %A jothepro T & N RAEIEE T —/N 44 doxygen-awesome-css )3/, F24L 7 —NHIAL
. FERIBE, HEA AR T DL TR AR o 3

Doxyg enNice Main Page  Classes =  Files~ & Search
DoxygenNice Public Member Functions | List of all members =
Classes
Fie Calc Class Reference
File List
= #include <calc.h=
cale.h
mg.h

g mt19937 Public Member Functions

Calc (RandomNumberGenerator *rng)
int Sum (int a, int b)
int Multiply (int a, int b)
int AddRandomMumber (int a)

Detailed Description

This class does some simple calculations
Member Function Documentation

+ AddRandomNumber ()

int Calc::AddRandomNumber ( int a)

Adds randomly generated number to the parameter

10.3 doxygen-awesome-css =& H ) HTML A%

1% F O T BAT A A A, ] AR 25 2 i GitHub TiJH (https://github.com/j

othepro/doxygen-awesome-css) 3KH.

FELL AR R WAL 2 DR B AT HATRIHAR S, itAT 1975752 {1 Breathe Al Exhale
¥R Doxygen %t % #09 Sphinx. XNEREE KA SRS 2 51NV 2 Ho A 4O 50
(tb4n Python). FEBUR W REfRer LRI G EME, RA T REA LT H PRI RN 4L RE
TRUFHBERSE CMake, B 2% LA 2 45 A AT T SRBR AT o



https://github.com/jothepro/doxygen-awesome-css
https://github.com/jothepro/doxygen-awesome-css

BXAF B E R, KREE WA EHRATH Doxygen.cmake, I8t 8 in—ANHT 1 2 KA H

IS

b

# chapter-10/02-doxygen-nice/cmake/Doxygen.cmake (fragment)

macro (UseDoxygenAwesomeCss)

include (FetchContent)

FetchContent Declare (doxygen-awesome-css

GIT REPOSITORY
https://github.com/jothepro/doxygen-awesome-css.git
GIT TAG
v1.6.0

)

FetchContent MakeAvailable (doxygen-awesome-css)

set (DOXYGEN GENERATE TREEVIEW YES)

set (DOXYGEN HAVE DOT YES)

set (DOXYGEN DOT IMAGE FORMAT svg)

set (DOXYGEN DOT TRANSPARENT YES)

set (DOXYGEN HTML EXTRA STYLESHEET
$ {doxygen-awesome-css_ SOURCE DIR}/doxygen-awesome.cCss)

endmacro ()

ABRRETILES, CERME 7 rAXSaS, HA 7HEIEW, RER—TFRE THA:

* ¥4 doxy-awesome-css ¥/ Git T#k Tk, Ffilid FetchContent B2 HLL5 T H .

o %M 3 H) README XA, ECE T Doxygen FIEI

« DOXYGEN_HTML EXTRA STYLESHEET At & & i ffl.css LA 42, Hok & 205 H B
FKo

B IFE Doxygen BRI FIX A%, BRLE doxygen add docs() Z Hi:

# chapter-10/02-doxygen-nice/cmake/Doxygen.cmake
function (Doxygen input output)
UseDoxygenAwesomeCss ()
doxygen add docs (...)
endfunction () .

macro (UseDoxygenAwesomeCss)

endmacro ()
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BUE ] DAAEA A HTML SCR R =2 2 B, JF B A S T A AT 70 52

10.4. 245

Xk E T, BAIAG T W ADRE SO AL BT H: Doxygen ¥ NE] CMake T H i, Jff 3
AP XA REAKE 2%, BRI R R 7 S P I B AEAEAS NSRS B RIS [RDRE 2 —
TREAFROTTEY 5 00l 0 2 5 B A6 BB 1 1T IOl ER 1 B I FH P (10 52 2% 5K A U TR AT PRDHERY

A BE S AHLKE Doxygen IRANE] N —JF AR LA 8 I SO AR s R BT H i AR N AE, )B4
PR BN RE I 7 K AR T RE T RN AR E S, AN ELHESRILBISE R WNEE T, HIA
G AL R A AR B (U TC R (A o B R AN 5 BE I SORS th L 5 4 B SUR A

AR RO, R SR B R SRR ACRD: AL R AN SR, R A dE R 5 R A
WMERS 7. 55, SREHEEF R, ETReE —MEFITERIA, RESEIEHH #—L/h
5. oAl e rEA ISk, HEC M, SEIEEBE TR

T, JATESA A fE ] CMake HZhALITH 9T A 2236

10.5. ¥ R IRIE

+ Doxygen EM: https://www.doxygen.nl/

+ FindDoxygen Z AR CAY: https://cmake.org/cmake/help/latest/module/Fin
dDoxygen.html

* Doxygen HFICHY: https://www.doxygen.nl/manual/docblocks.html#specialbl

ock

10.5.1 EMcER TR

PUONEATIRTE /2 CMake SCRFIIIH , T DUEAH VR 2 HAR K TRAEARF Pca L. AR, H
SR RIS A . HENIRR, WA R ARG A B, R kS R

+ Adobe 1] Hyde (https://github.com/adobe/hyde)
£t Xt Clang 9m %45, Hyde A% 1 7] LA#EH Jekyll (https://jekyllrb.com/) % L EAIH
Markdown (A4, Jekyll #& GitHub Sz 45 i 45 70 T A i gs .

» Standardese (https://github.com/standardese/standardese)
1 [l libclang 2w PAAY, LA HTML. Markdown. LaTex A1 il (e Rt . HHAR
(FH 24 K H ) J2 BN T —4™ Doxygens


https://www.doxygen.nl/
https://cmake.org/cmake/help/latest/module/FindDoxygen.html
https://cmake.org/cmake/help/latest/module/FindDoxygen.html
https://www.doxygen.nl/manual/docblocks.html#specialblock
https://www.doxygen.nl/manual/docblocks.html#specialblock
https://github.com/adobe/hyde
https://jekyllrb.com/
https://github.com/standardese/standardese

FNE REMITE

AT IE S WA SO, s P RAT T AR FEZ RGN I 7 EER U
JERA DR AR L, X SRR SRR, BSLAEIRATH AT AT A 2 b T EH AR A AR
KER. AR EldsRE A,

LHRRVFIHAE RGO E N EIAT A o ARFdr, Agar s  Hix, BMES — 5 H AT L
EALERTEOLT A, DR 23T H, DMERS LT A DURRAE A, FE2 1 infic &
TH, LMEGE H S A E ) TSR B Bt A TR mRN 5, BNEHT%
A H FIMCZE S, LA THAT & HI A CMake FICETE 2 -

BNk, B B nl ERH T CMake &, PAME#E AR H I8 find package() K &I
EAT, KR AT DR bR A SO E AR SO R4 B REALE . IR DR I g 5 AR S
RBCE A, DL S BRI RASC A

WRIG, A TEYA, B ENAHAM RS, BFF CMake 1 install() 54 FrA X4 T
VEHB R A B 1 B g — N 5 THMSUE & {8 CPack SRAERRIARS S . 3R . 1 6 CHRUAS [ 45
VEZR G T A A8 PR FRRE IR A A o X e m] FH 4855 TR ) A . W PRAT ST AN o 3K A g
FH P48 R 2 A e 1 B ) 7 2

Az, FATEHE DU 38

« A3, A%k

- TERG F2de

o G E AR

o 8 XA

* i CPack #T 84

11.1. HXER

A] PAYE GitHub 3R B AT A BB https://github.com/PacktPublishing/Mod
ern-CMake-for-Cpp/tree/main/examples/chapterll,

AR SRR, R a2

cmake -B <build tree> -S <source tree>

cmake —--build <build tree>

81 F & 4 1) 4% B 46 <build tree> Fl <source tree>. VERL: MJEER R H /4t H I ERAE, URAR
R AR PSR T A FR B A5 o

11.2. R&H, &%

i E A I EASXIUE B v 2 % 4 A find_package() 154, (HIX 75 Z A& — M IR
Hae 3| 25 b X ERNE, HEE N TEE. AN, JFEE—FhEEE PO 0 73k i@
—ANIH, AR H T HAR I E .


https://github.com/PacktPublishing/Modern-CMake-for-Cpp/tree/main/examples/chapter11
https://github.com/PacktPublishing/Modern-CMake-for-Cpp/tree/main/examples/chapter11

9 —

A DLE A A ) EHE SCRT A —emtE]: RS TITAE R HRE X, B RS iTE
HAART: £RBCE . TR 78 &R CMake $54 BOIMKEII, LLAAE B FRASEEE ) H br (11
W TEIR) . FTLA, ANEIXFEN . Sl fe 4t B v UEH include() £ & 1 H A5 5 S04k
Kt AT

cmake minimum required (VERSION 3.20.0)
project (B)
include (/path/to/project-A/ProjectATargets.cmake)

R N A FTA H bRt g X (W add library() F1 add_executable() Z5464>), FFi% & IEH
(k.

AR, ANTEETF B S XA SO
BRI, ZFR A BA LT &4

AAEH DRY W) J77%. CMake 1] LA export() #8445

export (TARGETS [targetl [target2 [...]]]
[NAMESPACE <namespace>] [APPEND] FILE <path>
[EXPORT_LINK_INTERFACE_LIBRARIES])

WII{E TARGET K72 Ja iR AR B S I AT B AR, JFAE FILE Z 3Rt Hbrscfr 44 . Hopth
ZHAT ik
o U NAMESPACE 1E#7R, #68 H s CAIAITH S
 APPEND %1t CMake, ARIZAEE N HIHERR TN
« EXPORT_LINK_INTERFACE_LIBRARIES ¥ 5t H brFEE B0 (BLFE 5N (1) FOC B 5 22 1)
).
F7nfl Cale PERE B EIIMER, HAh 7 mA a5y i

// chapter-11/01-export/src/include/calc/calc.h

3| #pragma once

int Sum(int a, int Db);

s5{int Multiply(int a, int b);

FATIZXAE R HIHL H A

# chapter-11/0l-export/src/CMakeLists.txt

add _library(calc STATIC calc.cpp)

target include_directories (calc INTERFACE include)

SRJG, FH export(TARGETS) #8544 i 5 i SC 4

# chapter-11/0l-export/CMakelLists.txt (fragment)

cmake minimum required (VERSION 3.20.0)
project (ExportCalcCXX)




add subdirectory (src bin)
set (EXPORT DIR "${CMAKE_CURRENT_BINARY_DIR}/Cmake")
export (TARGETS calc

FILE "S${EXPORT DIR}/CalcTargets.cmake"

NAMESPACE Calc::

A LU F] EXPORT_DIR 2 i % B N H R cmake T H 5% (1R4F.cmake XHEIZ05E). S H
bR B SO CaleTargets.cmake, AT RS ISCAFIH , A —NA WY cale::cale B calc.

HE, RN R N, A T B AR H 2 ZE0 1), I B S A 21 ) 2 A
t, BT LEANIAN AT HEE AL

export() F5 4t — AN a 0 I AR A

export (EXPORT <export> [NAMESPACE <namespace>] [FILE
<path>])

{HFR 2 <export> MK, A ZEFH BIRHPIFR . XFER <export> S 72 H install(targets) & X
M EARR A AR XEE M, B 7 IXM A AR AL 52 an T g A -

# chapter-11/0l-export/CMakelLists.txt (continued)

install (TARGETS calc EXPORT CalcTargets)
export (EXPORT CalcTargets
FILE "S${EXPORT DIR}/CalcTargets2.cmake"
NAMESPACE Calc::

IAE, export() F1 install() 54 Z MIFEZE—AHIrF1%.
PRI AR S SO 7 2 P AR AR R R S5 R, R L — SRR AR AR RS A L AT R S H AR AR
F/tmp/b B NI AR AR

# /tmp/b/cmake/CalcTargets.cmake (fragment)

# Create imported target Calc::calc

add library(Calc::calc STATIC IMPORTED)

set_target properties(Calc::calc PROPERTIES
INTERFACE INCLUDE DIRECTORIES
"/root/examples/chapterll/0l-export/src/include"

)

# Import target "Calc::calc" for configuration ""

set property (TARGET Calc::calc APPEND PROPERTY




IMPORTED CONFIGURATIONS NOCONFIG
)
set_target properties(Calc::calc PROPERTIES

IMPORTED LINK INTERFACE LANGUAGES NOCONFIG "CXX"

IMPORTED LOCATION NOCONFIG "/tmp/b/libcalc.a"

HH, RSB, HEALTTITE, X RS BRI AN A B s 2 i 2%
. LA AT, BATEERN . HRBERX 5, FHEAR LA BRI T A
WO AR E L,

11.3. ERzx L&R%E
1, THT CMake 520t T —Fdr 47, LA %5 ORI I 91 -

cmake --install <dir> [<options>]

<dir> &4 AR B (L FEY), <options> W1 TR:

« --config <cfg>: IX Ny 2 I B A A e A L &

» --component <comp>: IX¥ 2 FE R | 4 (AL

* --default-directory-permissions <permissions>: X ¥ W B O %% H 19 B IABIR  (BA
<u=rwx,g=rx,0=rx> ).

o —prefix <prefix>: XI5 E 7 BRI\ LR WAL (FF % /£ CMAKE_INSTALL_PREFIX ¢
). XT3 Unix R4, BRIA Adust/local; %fF Windows & 48, ERiIAA C:/Program
Files/$ {PROJECT NAME!} .

* -v, --verbose: X2 {fi# H TUA (AT PLE L % B VERBOSE 3548 &8 K 52 H).

AR DAL E VR 2 IR, H RO K A BRI R A 000 B2 (R 0 0 53 1) 1) &R 4 B ) AN H 5%
. ffi ] CMake #4723 AU FTA CMake W H 5IN T —AMrdE, 528 T LT Ifg:

o AR TR AY BB GNU gmidbrifk), A TR E TF 6 13t

o SBITA R H BRSSO R e R, X A HAR T H B EATE B iR

o JEISACE SR AT R I, e E SO H AR S SO R E SR E TELI) CMake

PRGIIEA

UK AR R SROK, TR T RS E, 4 T LR AR I E A . BT EEAR e )
F—0, R E SR B b E %

X5 T install() 84 M H A A A

« instal(TARGETS): 1K 2 &1 fn 2 A a] $047 72 /7 S5 th Ad 1

« install(FILESPROGRAMS): iX ¥ %2 3 55 AN U B B AR -

« instal(DIRECTORY): 1K 2225 AN H 5 .

—

* instal(SCRIPT|CODE): iX ¥ 7f %34 B[] 1517 CMake JAIABACAS B



* instal(EXPORT): 1X ¥ A2 i 2 35—~ H br 5 S0

K 4 VR 15122 50 57 R 2 7 omake install.cmake. EARFT LA cmake -P
FahiFH A, EAEBOXFEEM . 24 CMake --install $U4THF, CMake W7E N #5458 FH X AN 0.

RIVRE A AR ) CMake WA IS4 S 22 363847 I DA MURORIAE BRI L1 550 A 7 53T 1R DA DA
THEZER.

B install() BEAEA RREREDISE, Kb —sg 3t eng, DARR R XA

 DESTINATION: #85€ T %3845 . AHXT %124 LA CMAKE_INSTALL PREFIX fENHTZE, 14
XTERAR R IZE A (OF HANSZ cpack SCHF).

« PERMISSIONS: X ¥ £ X FF B/ W F & L& & X4 R T HW M
4 :OWNER_READ. OWNER_WRITE. OWNER_EXECUTE. GROUP_READ.
GROUP_WRITE. GROUP_EXECUTE. WORLD READ. WORLD WRITE.

WORLD EXECUTE. SETUID 1 SETGID. ‘% %% A (] ) & () B 3% /9 2R BURR nT DL i
CMAKE_INSTALL DEFAULT DIRECTORY PERMISSIONS KX H .
« CONFIGURATIONS: i3 7 — /L & 5113 (Debug. Release). WA a4 &L B AE MR+,
b2 EPEE&&E;%%E—%E@@IW‘AF“ H
 OPTIONAL: X425 1E7E 22202 B SUAEANFAE R 5] RS %

5 5 LA 1Y) 22 285 v e 4 AN 3L 223 5: COMPONENT A1 EXCLUDE _FROM_ALL. K#E5E X
ZHAE— LTS IR B N 2K
Je KRBT H P22k )7 30 instal (TARGETS).

11.3.1 ZEiZiEB

FH add_library() #1 add_executable() & S I H F5 ] LUl I instal (TARGETS) 8 -5 224% . 144
RGUE RS HIRE M B AR H 3K, BB IE S SRR . 2 — R 4 T

install (TARGETS <target>... [EXPORT <export-name>]
[<output-artifact-configuration> ...]
[INCLUDES DESTINATION [<dir> ...]1]
)

WA A BT (B TARGETS) 2 J5, AR E 2R HIRMAIER. X B, 7TRIH IS
B H A EC 4 A EXPORT &) dr 44 3, %3 W] BALE export(EXPORT) ! instal(EXPORT)
R, DUER BRSSO, R)E, AT E i AR e (L8R ). IETT DLERED HART
INTERFACE_INCLUDE_DIRECTORIES J& % &4k —> H 3% 7113, X 48 H i n 2 H b3 H S
e,

[<output-artifact-configuration>...] 2 HLFC B FF . A BRI 5885 VLW T P

<TYPE> [DESTINATION <dir>] [PERMISSIONS permissions...]
[CONFIGURATIONS [Debug|Release|...]]




COMPONENT <component>]

[
[NAMELINK COMPONENT <component>]
[OPTIONAL] [EXCLUDE FROM ALL]

[

NAMELINK ONLY |NAMELINK SKIP]

T T AR LL <TYPE> 3k (X224 75 1). CMake 7] LR BIH A LA

« ARCHIVE: ¥4 () f1 DLL N T windows H R4 5 N (lib).

« LIBRARY: ZIAFE (.s0), TMARZ dll.

« RUNTIME: AJ$i47 341 dlls

« OBJECTS: Object J& HF N 5 S0 A

« FRAMEWORK: # % T FRAMEWORK J& % [ 5 &5 FE 3 &5 P2 (K HEBR £ ARCHIVE Fll
LIBRARY Z4), 1X4FE T macOS.

« BUNDLE: /i MACOSX_BUNDLE #xic A 4T 3 (14N 72 RUNTIME H)—#653).

« PUBLIC_HEADER, PRIVATE_HEADER, RESOURCE: H. 7 A [5] 4 #R (1) H A5 J@ P 45 & (1 S 1
(Apple “F-& L, MiZ%#E FRAMEWORK 5 BUNDLE H#z L% #).

CMake SCRYFEFR, 5 HCE —Fh TS8R (5140 LIBRARY), W) R & 2285 fh2s7 , X-F CMake
WA 3.20.0, XA ERR): A WA 23, S EmicE 7T RRUGET—F . XnTlsd A s
ANTHE) TR RS 52 <TYPE> EXCLUDE_FROM_ALL Kf# ¥k,

— instal(TARGETS) 7] UL 24> THBCE . HER, SRIAH R e MR i
— i, EAERIER M KA BN E ARCHIVE T AS[E B ) H, 6 4548 3 A S
instal(TARGETS-**ARCHIVE).

W A ISR, FHONPTAT MR R T

install (TARGETS executable, static libl
DESTINATION /tmp

SRJE XX J AR AL BRSSO AT 3%
Hhh, AT EAE A DESTINATION fgfit2ehi Ha . KEBRXENT 4.

PSENGIRR=ss &=k
H s ie i r:

${CMAKE INSTALL PREFIX} + ${DESTINATION}

V% Lt DESTINATION, CMake ¥ N&FFhISAIS H N B ERIA(E:




THRE BNARERRE | REEHRTE

RUNTIME bin CMAKE_INSTALL_BINDIR
LIBRARY,ARCHIVE | lib CMAKE_INSTALL_LIBDIR
PRIVATE_HEADER,
PUBLIC_HEADER

include CMAKE_INSTALL INCLUDEDIR

EIRERABRAE A I RA H, (HIFAEH T HrA 150 B, BRATENL R, CMake 2 “F5” FE (1)
DESTINATION M iZs& libe X T HTH 2 Unix R%1, ERZEERZR N ust/local/lib, TMifE Windows
4% C:\Program Files (x86)\<project-name>\lib. X+ 37 7% FEELHIMF) Debian Kk, XAZE—A4
IRUFHESE, R84 INSTALL_PREFIX A/usr B, 72— ZREwE 228 (40 i386-linux-gnu) [ #%
o REAF G BNIEF AT 22K Unix REMHE R, AT EMERE, 55280 GNU %ifd
Bt (TE9 F [ 5230 43 1) AR B AR v I RE ) o

HEAT “HEM” 20T, CMake ¥A6 A2 NZ A% E T CMAKE INSTALL <DIR>DIR 7%
&, AR BN IR AT . 75 BN — R, T S S U R AR I T 202k H S i . CMake
i $E i GNUInstallDirs 52 FH AR P A H A 40 T 1% — s, 2B I AH N 2% B Sk B K 2806 .
TEV A install() $84 Z AT include(), #rTLASERL I E

L )R A ] Bl i £ 47-DCMAKE_INSTALL BINDIR=/path/in/the/system $2{it
ZHHF,

Ak, PRI A TS ST R U . A Ale?

LTRSS
instal(TARGETS) SRS & 13UfE % H ##11) PUBLIC_HEADER J& 1 7 18 € A 33k 30t (050 Fa i
B2

# chapter-11/02-install- targets/src/CMakelists.txt

add library(calc STATIC calc.cpp)
target_include directories(calc INTERFACE include)
set_target properties(calc PROPERTIES

PUBLIC HEADER src/include/calc/calc.h

A (E Unix FAEHBRING) “HEM 7 2842, SCHRR B4 T /ust/local/include WY, X FEA—E 2 i
ESCE . BRARTSOLT, A BEM XA BHE—HxH, % BB s eI 5 A4
FRAZ(A]; U /ust/local/include/calc. IXAE, XANFR Gt b HIFTA D H gaR G i FH 2238 5 ik 1

#include <calc/calc.h>

R ZHUTAE FRFR P4 7 948 5 1 2 IR B N R R AR AE R 40 H S35 3K . X3t /2 GNUInstallDirs
BEEPE - FTAE, N install() 48458 L T %3570 &, A n] DLE MG e Ao, A7
FEAE AN LSS 19 H 5 cale B I_E CMAKE_INSTALL INCLUDEDIR:

# chapter-11/02-install-targets/CMakelists. txt




cmake minimum required (VERSION 3.20.0)
project (InstallTargets CXX)
add _subdirectory (src bin)

include (GNUInstallDirs)
install (TARGETS calc
ARCHIVE
PUBLIC HEADER
DESTINATION ${CMAKE INSTALL INCLUDEDIR}/calc

& sre HIRSCHRFIER (8 X T cale HAR) J&, WAZIRCE FFAE LI AL 2. BAi1e
2434 7 GNUInstallDirs #i3t, I3y PUBLIC_HEADERS #& % T DESTINATION. {F %3545
3\ NIZAT cmake 2256 4 4% JE T A%

# cmake -S <source-tree> -B <bulld-tree>
# cmake --build <build-tree>
# cmake --install <builld-tree>

—-— Install configuration: ""

-— Installing: /usr/local/lib/libcalc.a

-— Installing: /usr/local/include/calc/calc.h

X F X IEAE GRS R, B — AN X R 7 8 € S SR B SR, #k
LEEMFI B bR, B ELEA R H R
FRA (CMake 3.23.0) iHKI, VARG FILE SET JCHE 4 3 Sk S0

target sources (<target>
[<PUBLIC|PRIVATE | INTERFACE>
[FILE SET <name> TYPE <type> [BASE DIR <dir>] FILES]

<files>...

BRETRIEIWT IR, ES WY R R Y. B4R %R /5, v OB b L] 5
PRIVATE_HEADER #! RESOURCE {288 — i f . (H & anfif 45 e 35 5 4% (1) 2235 H sk 45 1 We ?

1132 KE%%E

AR CMake IEFETE B0 SO B ELEERAE . BARIG AL N, S0 HLAom B2 Hbs, IR HAE
N = O Bl BRI R B YO Sk, BRI BCE SR, BB AR AU A
WH, A HEABSC AT AT LR H ARSI




BRGSO RME B AR, AR ATE T E M. X FXMER, A =Fik
#:instal(FILES). instal(PROGRAMS) 1 instal(DIRECTORY).

{8 install(FILES|PROGRAMS) &% &

FILES f1 PROGRAMS #E=CIEF AL, 7T T 22238 AL 30 SCRY . shell JHIAS, BC B A& Fh
BrE (ARG H OO R E AT I B E) .

TR A

install (KFILES | PROGRAMS> files...
TYPE <type> | DESTINATION <dir>
[PERMISSIONS permissions...]
[CONFIGURATIONS [Debug|Release|...]]
[COMPONENT <component>]
[RENAME <name>] [OPTIONAL] [EXCLUDE FROM ALL]J)

FILES H PROGRAMS K & 2 X 3 7€ T X % & il 09 34k 19 2R A S AR % &
instal(PROGRAMS) t14x A F /' % & EXECUTE, 1fj install(FILES) AS4x (W5 & #0K % B
OWNER_WRITE, OWNER _READ, GROUP READ #1 WORLD READ). W] DL if $2 it nf i%
() PERMISSIONS K 7B RX AT N, RfE, @EEHFEA— M RETFIENSLENERNTER
#:FILES Al PROGRAMS. FATC AW 1 7B, e & A Ak i) TAE 5 2, COMPONENT #l
EXCLUDE_FROM_ALL 7F J& 1H It 8 A — T hidie.

TIRET MY 2R, TEINMAEEZIR NPT . CMake SCRAARD AR ANAENS Bt 42, DARZE
ARk e B AR UV AR RIETOT L, B AT IR 2% # At

AT B 7 /& TYPE i DESTINATION, ] L& it DESTINATION %435, i
35k CMake A 45 € 1) TYPE X 44. 5 instal(TARGETS) A, TYPE V&4 75 B 32 e %1t b 22 35 i
PEAL B 22 B O 4R SR, THE R BRI M [F A I (+ B 5 R S 4 2 AR 2 T
7F):

${CMAKE INSTALL PREFIX} + ${DESTINATION}

FAlt, R4S TYPE #RG B %55 I A2




pra it REFNHEEZ RRAREE

BIN bin CMAKE INSTALL BINDIR

SBIN sbin CMAKE INSTALL SBINDIR

LIB lib CMAKE INSTALL LIBDIR

INCLUDE include CMAKE_ INSTALL INCLUDEDIR
SYSCONF etc CMAKE INSTALL SYSCONFDIR
SHAREDSTATE | com CMAKE INSTALL SHARESTATEDIR
LOCALSTATE | var CMAKE INSTALL LOCALSTATEDIR
RUNSTATE SLOCALSTATE/run | CMAKE INSTALL RUNSTATEDIR
INFO $DATAROOT CMAKE_INSTALL DATADIR
LOCALE $DATAROOT/info CMAKE_INSTALL INFODIR

MAN $DATAROOT/man | CMAKE INSTALL MANDIR

DOC $DATAROOT/doc CMAKE INSTALL DOCDIR

X B HAT NIEAE A G R IER B bR — 5 IR A R R 2 8A AIX AN TYPE SO %
B3 H AR R, CMake ¥HB B BIERIN “H5M” #8142, [FFE, AT LA# A GNUInstallDirs £k S2
LA RS AR

RPN — L BRI AR A 200 H AR AT SR

« SLOCALSTATE & CMAKE INSTALL LOCALSTATEDIR ¢# 2R\ A var
+ $DATAROOT j& CMAKE_INSTALL DATAROOTDIR 5¢# ERi\°A share

5 instal(TARGETS) —#f, #4107 GNUInstallDirs f3e, #4242 T G2 A A&,
KB — A

# chapter-11/03-install-files/CMakeLlists. txt

cmake_minimum_required (VERSION 3.20.0)
project (InstallFiles CXX)

include (GNUInstallDirs)

install (FILES
src/include/calc/calc.h
src/include/calc/nested/calc extended.h

DESTINATION ${CMAKE INSTALL INCLUDEDIR}/calc

A, CMake K 7E R G50 Bl 1) include H ke € T H (1)1 H s 222 i A8 ko
[ ——B[ calc.h £ nested/calc_extended.h.




M GNUInstallDirs J5 18 5 7 %13, CMAKE INSTALL INCLUDEDIR & fAf 5 ¥ £ °F
SRMARKSE HEATHEEMEEZHELEN — B0, HAREWAEM. #m,
CMAKE_INSTALL_LIBDIR = [K 4444 #1534 1fi A [6]——1ib  1ib64 E{ lib/<multiarchtuple>.

CMake 3.20 & 7E instal(FILES[PROGRAMS) $54 i in T —AN L H ) RENAME K,
Je T A A ER —ASH I SCAR 4
AT R BRI RS TS U H SR R SR A S . (B — AR, REE R

# cmake -S <source-tree> -B <build-tree>
# cmake —--build <build-tree>

# cmake —--install <build-tree>

—-- Install configuration: ""

-- Installing: /usr/local/include/calc/calc.h

-- Installing: /usr/local/include/calc/calc extended.h

PSR 22 2B [F] — AN H s, MAE R B iRE. FrHE, XIFARRATEER. T4,
PATHE 27 3T Y] A FIX A ] R

EHEANER
AR 2 TR AN AN SO, AT A S T 595, SRR Hak. NIt H
1 instal(DIRECTORY) #3, K5 i) H X EhI B prik iy H . iERATEA:

install (DIRECTORY dirs...
TYPE <type> | DESTINATION <dir>
[FILE PERMISSIONS permissions...]
[DIRECTORY PERMISSIONS permissions...]
[USE SOURCE PERMISSIONS] [OPTIONAL] [MESSAGE NEVER]
[CONFIGURATIONS [Debug|Releasel|...]]
[COMPONENT <component>] [EXCLUDE FROM ALL]
[FILES MATCHING]
[ [PATTERN <pattern> | REGEX <regex>] [EXCLUDE]
[

PERMISSIONS permissions...]] [...])

VI Z LM instal(FILES|PROGRAMS) HIAHEE, TAEEBEE—HM. A M4 EAEE:
# DIRECTORY K75t im A LI/ R, MAENHRE— H 3B ma]  Hir H 5t

install (DIRECTORY a DESTINATION /x)

RN/ A, IR a (N EESIZE S . BUE, BE NI

install (DIRECTORY a/ DESTINATION /x)




¥ HEK a MR HIE/x.
instal(DIRECTORY) i 5| N\ T SCAANAT FH () F AL

o ERERf N

o AR FE

& VA ETIS U

M ## BRIE T MESSAGE_NEVER FH4f, e IRIZE 4 R i2 0. 238 m) H R AR 2
i, FTEDACHL FIBHEE, JEH G .

PR R . 1 install() 15203 RE =Pk B A PR 1F 3% 1

« USE_SOURCE _PERMISSIONS ) 1 J& B AT FUA I — Ff——7E 5 SCF 2 5 10 2 e 35 50 -
WEMR. X H{E FILE PERMISSIONS 7 ¥ & I 2L

« FILE_PERMISSIONS 2 A5 H B, AT LR E Z0 C 22 U AT H SR B AR . BRIAR)
PR /& OWNER_WRITE, OWNER READ, GROUP READ 1 WORLD READ.

« DIRECTORY PERMISSIONS T {F Jii # 5 7 — Nk DR, (H¥ A Fr A P B RN
EXECUTE MR (I8 H % B EXECUTE, fE3K Unix R2GHfE, #i2st B RN A RIRR).

HE, CMake ¥4 ZBEASCRIABRIE TR & ERARIET. 8 R A TR E X 5 dm
PERMISSIONS G, nJ DASEHLTE 2 AL R4 H]: 5 2 DUEC I S0k al H o RUE %o w2 )G
i 78 AR -

KEBILJELR L “globbing” FKIEI. ATLARE Z Mk jEds, DASHINIE H g ee st/ H
Fo HALIFIEE:

PATTERN <p> | REGEX <r> [EXCLUDE] [PERMISSIONS

<permissions>]

A AR UL B 7V T

« X}F PATTERN, X@&— AR EEAED, A ULH? SR (VLECATA745F) FEEss, *(ULid
7R e ). HIUCHEE LGS 1% .
o J5—J7, REGEX IR &2 ——>ZFFIE WKL 38 o vF UL HC BE A2 AT AT 358 43 (AT LA A
NS SRERBAE IR A A,
MR A] DLAE 35— Nk 8% 2 BT B FILES. MATCHING ety , 345 & f 7k 28 B FH T304,
A& H 3.
e P
 FILES MATCHING 75 Z— /MUl yEds, v CLHERR — s, HEREE TR E RN —AR1E
KRG H AW, BMASEHET . (2, BOIEA B3, mAERETIE.
o BNEH T LA TFHZ, TR Raed R e,
WA T, AT CLEBEHERR UL AL 842 (X RAEANME A FILES_ MATCHING A %0).
JE I 7E % 2% 5 V8 i PERMISSIONS S8 A pT T A FR 2122, AT DA FT A UG HD A 542 15 B 45 58
IR . AT, B LA =FORE T e = AN H b B AEIBAT IS F — e #h s H0d S04

data




- data.csv

TR B NI, AT sre H sk I HABANAH S A

src
- include
- calc
- calc.h
- ignored
- empty. file
- nested

- calc extended.h

W, TEMMRES NI E SF. N T iLEEEE®R, nffi/etc/cale/MINE R A XA
EnInvER

etc
- calc
- nested.conf

- sample.conf

RSB T 220 H 3%, ¥ A install(directory) 452 H A TE

# chapter-11/04-install-directories/CMakeLists.txt (fragment)

cmake minimum required (VERSION 3.20.0)
project (InstallDirectories CXX)
install (DIRECTORY data/ DESTINATION share/calc)

XA A T s SR IR R H SR T N2, I8 HRE ${CMAKE_INSTALL_PREFIX} #
share/calc H1. 1, WIALVAFSER, RRAEEREIEHRXAT, miRAREHLANE.

MU AR B NSRS/, BOAROZEE Hak . BUAKER TR 5 SRR RE E T R4t
[{#%4%, /&M GNUInstallDirs #2141 (7 INCLUDE Al EXCLUDE 8 % 0] 2 /R AN HI 5%):

# chapter-11/04-install-directories/CMakeLlists.txt (fragment)

include (GNUInstallDirs)

install (DIRECTORY src/include/calc TYPE INCLUDE
PATTERN "ignored" EXCLUDE
PATTERN "calc extended.h" EXCLUDE

UEAR, MOXANERAE R HERR 7PN B8 AT B 2B 1) H S AR DA cale_extended.h 45 & B SCAF (i
{£ PATTERN W1fi] T1E),




S =P DL 22— SR BRI G B SR I i B AR :

# chapter-11/04-install-directories/CMakeLlists.txt (fragment)

install (DIRECTORY etc/ TYPE SYSCONF
DIRECTORY PERMISSIONS
OWNER READ OWNER WRITE OWNER EXECUTE
PATTERN "nested.conf"
PERMISSIONS OWNER READ OWNER WRITE

AT etc MIREEARIEINE] SYSCONF KR! 1) #4545 (177 GNUInstallDirs ELZ8F2 L) AN B,
AR NG ST AR E fete/ete W o FITEA, 3% BLOAZHE 2 A AL PR BN

o THRMZHBEHIAERMENEE.
* LA nested.conf 45 [ 3O RE HH BT AT 4

A H A HVF 2 AN RG], (H20 T HIE s R 255 (Bl 22 n i ), I aedd Lot
ML E . AREEAMIR?

11.3.3 ZERHAEERMA

AL Unix 240 L8 g, nlReicfs, BT, R ES RS
BAMZEEMES, BT R ldeonfig SKRIMEZAF (BRSH VR, ESYT BREHD). ¥
ik 254 B35k, CMake #2144 instal(SCRIPT|CODE) 543Kk S FriX Al . 1 2 52 B 454
B

install ([ [SCRIPT <file>] [CODE <code>]]
[ALL_COMPONENTS | COMPONENT <component>]
[EXCLUDE_FROM_ALL] [...])

MNiZi%& e SCRIPT 5 CODE # 0 # 1LiE Y i S 8 ——F 41817/ CMake AR 42, B4
FE AL 2 B W IR AT I CMake AR B . B 7RI 0] TAERY, X B ABEL 02-install-targets 71551 5K
P — A B S

# chapter-11/05-install-code/src/CMakelists. txt

add library(calc SHARED calc.cpp)
target_include directories(calc INTERFACE include)
set_target properties(calc PROPERTIES

PUBLIC HEADER src/include/calc/calc.h




B AR 2R A TS8R N ARCHIVE S CN LIBRARY, PAE®ISCHE. AR5, FTUET
A INIZHRKIZAT 1deonfig:

# chapter-11/05-install-code/CMakelists.txt (fragment)

install (TARGETS calc LIBRARY

PUBLIC HEADER

DESTINATION ${CMAKE_INSTALL_INCLUDEDIR}/Calc
)
if (UNIX)

install (CODE "execute process (COMMAND ldconfig)")
endif ()

if() 2 B 22 B 5iE KRG ULES (7 Windows BY, macOS _L#47T Idconfig & N IEHIH). 24
SR, ARRE 0 B A R CMake 1557 e TAE ((REEVIGEM BRI AT &, AR iR fE
RS ).

AT R, AT L@ T G AF B R A A

# cmake -S <source-tree> -B <build-tree>
# cmake --build <build-tree>

# cmake --install <build-tree>

-— Install configuration: ""

-— Installing: /usr/local/lib/libcalc.so

-- Installing: /usr/local/include/calc/calc.h

# ldconfig -p | grep libcalc
libcalc.so (libc6,x86-64) => /usr/local/lib/libcalc.so

PRI AT SR AE AR RIA S, XN AR CMake A S —FE2 A4 22, U T &M FEM
FE: O PATENE R SRR3R A kth. KRERE. XHE4.

WA, FE VARG b — AU T A AL BTk, JRATT5 ST dnark H A oy HoAh
CMake T H 7] FH A .

11.4. B|EFERANE

AT G 2 5 T E28 6 T find_package(), FASRFIAL T HANHAE, 9 7 350 H 1T Lt ix A5 4
Vill, BB LAMBIE, DU CMake AT DU B 1 — ok Ab B

o HARA]LLEHTENL .

o Y RS S S R

o o G A B SRR A S




N A B R HR L, A3 e ?

11.4.1 BEREEMN B

RARR T VEZ S, HBGI T —8E 4P CMAKE _INSTALL PREFIX RMY&HEE T &
(¥, 10 ELE AT DL H P 7R e 5B B A Pl --prefix W& . 28100, HARTH SCIFRAE 238 2 piAE R, 18
PR B AN RIE 22 25 0 TR 8 B . & N i AR ED:

# chapter-11/0l-export/src/CMakelists.txt

add_library(calc STATIC calc.cpp)
target include_directories (calc INTERFACE include)

A, ¥ include HRININE] cale Y include HxH . HT X2 MEXT#E$1E, CMake §HHY
H brAd: BB R I B 42 i i . CMAKE_CURRENT _SOURCE DIR (N2, %28 B8 1711451 32 U4 Fr
FERTH 3%

SR, X FEAREfR L) . 25T H A P 7 2R BRSO B B B SCE, B N (R
SLCA) # AT A LA E, 0 Linux _Ef/ust/lib/cale/. IRATASGELE 7 — A5 H b 4d B AR
B U B AR, RN H BRI include H BSR4 $ 1) JLUER

CMake HIPRANE s RIE ML 7A@, KR P8 BT SO ki A

* $<BUILD INTERFACE>: XG5 H MM N Z, EAEFERIENE.
« $<INSTALL_INTERFACE>: B.4& T 23R N A, (HAERE T MBI NE.

AR s T AR T A S R A A

# chapter-11/06-install-export/src/CMakelists. txt

add_library(calc STATIC calc.cpp)

target include directories(calc INTERFACE
" $<BUILD_INTERFACE 38 { CMAKE CURRENT SOURCE DIR} /include>"
" $<INSTALL_INTERFACE :${CMAKE INSTALL INCLUDEDIR}>"

)

set target properties(calc PROPERTIES
PUBLIC HEADER src/include/calc/calc.h

X H A E, cale HAx/EPE INTERFACE _INCLUDE DIRECTORIES 8 #5 & JT

"/root/examples/chapter-11/05-package/src/include

X 5|5 R AR INSTALL INTERFACE W HIME, THRATSFZRH . 8K, HeGXHERE
FF




""" vw/usr/lib/calc/include"

1X—X, BUILD_INTERFACE 4 i #ik bt ETH N B 457 8, BRI kB 55—
AR ks R IE U R

KT CMAKE_INSTALL PREFIX it —f)if: X MEEARIZHE B Ar 48 e i A 5
MBI BTN, B ECN AN B8R, A — 25 2280 B AR gt m s 2 A0 R (FH 7 mr DA
F--prefix #£30). AH/, f#H $<install prefix> 4= p s &A=

target include directories (my target PUBLIC
$<INSTALL_INTERFACE:$<INSTALL_PREFIX>/include/MyTarget>

A DA AR A (FL 2 1 P A0 ) 2 2R BT 280

target include directories (my target PUBLIC
$S<INSTALL INTERFACE:include/MyTarget>

A 7 O LIRS T 2 s BIAN(E S (BERE T AR e R 378 7 4R 21
BEAR A brsg “Hemde”, wial LR et E R, I Abn s sefb 7.

1142 ZERBHRFEXH
FERTT T8 1 Hbs T S0, ST 23800 B AR T SRR F AL

install (EXPORT <export-name> DESTINATION <dir>
NAMESPACE <namespace>] [[FILE <name>.cmake] |
PERMISSIONS permissions...]

EXPORT LINK INTERFACE LIBRARIES]

[
[
[CONFIGURATIONS [Debug|Releasel...]]
[
[COMPONENT <component>]

[

EXCLUDE FROM ALL])

XA “WE” [ export(export) AL install() 54 M4 & G TR AR, o
23OV HAR S o0, %S AUE A instal (TARGETS) #547E o X B 32 B X
f&, AR S SO & 78 INSTALL INTERFACE 45 28 %A b i+ 50 B AR 42, AR B
export(EXPORT) FE#E7E BUILD INTERFACE it 51 HFRrEg4% .

A, Kifd A chapter-11/06-install-export/src/CMakeLists.txt A H b4 B IE 22238 H b 5 H S0
ik, AAETIZE BRSO HE A instal(EXPORT):

# chapter-11/06-install-export/CMakeLists.txt

cmake minimum required (VERSION 3.20.0)




project (InstallExport CXX)
include (GNUInstallDirs) # so it's available in ./src/

add _subdirectory (src bin)

install (TARGETS calc EXPORT CalcTargets ARCHIVE
PUBLIC HEADER DESTINATION
${CMAKE INSTALL INCLUDEDIR} /calc
)
install (EXPORT CalcTargets
DESTINATION $ {CMAKE INSTALL LIBDIR} /calc/cmake
NAMESPACE Calc::

TE ST LE instal(EXPORT) Hr4n{f 5] A CalcTargets 3 H 44 #5.
FERJEER I 4T cmake --install 23 7E$8 7€ I H 5% A4 BT HOCAE:

-— Installing: /usr/local/lib/calc/cmake/CalcTargets.cmake

——- Installing: /usr/local/lib/calc/cmake/CalcTargets—noconfig.cmake

HHTEMIRR, Ei BRI ERINZ IR (< 5 H 4 FK >.cmake) Ni&E#A, FTLLAIN FILE
WA, SHERE B UL cmake £5)%).

AN k3 PR HAr S SCHEA R B E SO, B find_package() AT F e 34 1)
Hix, "TLMEH include() B S H S A4, Qo] SCAT LAk AR B 48 B a e ? ih3RAT—#8
i

1143 REREH

SEREPEL T X H AR T SO B IC B SO AR RO SR AL AR B F, find package()
TAERT R M Rt — M E . AR —ME L, ATt Bz, maEdsk, aHiK
MR FR, PLACETE H bR 0.

IEWATESERN,  FHPAT DS BUE fi & 16 RS8R AT 77 222

cmake --install <build tree> --prefix=<installation path>

AN W 2 B SO R BIM .  T SRR — A, R ER R LA
o« Hiz@E Mk b4 n] LE 3T E A
o MiC B SR s F R A SR AR I
TS AR B IR, I H AR B M Btdid CMAKE_PREFIX_PATH A2 &4t <
TRRRAT > FTLMER R a4




cmake -B <build tree> -DCMAKE PREFIX PATH=<installation path>

find_package() 182K LARE 2 11 & 0007 S SO (BERAEY R [ 3230 53) H o1 R R 136 .
7E Windows f135 Unix R4t b6 & R0

<prefix>/<name>*/ (lib/<arch>|1lib*|share) /<name>*/ (cmake |CMake)

7E lib/calc/cmake XA )42 o %23 config ST R P LLIEH TAE. F34b, bZ50 s i e & S A
Wi % N <PackageName>-config.cmake Y <PackageName>Config.cmake, 4 RE$kF.
H config U298 N E] 06-install-export 71571 H:

# chapter-11/07-config-file/CMakelLists.txt (fragment)

install (EXPORT CalcTargets
DESTINATION ${CMAKE INSTALL LIBDIR}/calc/cmake
NAMESPACE Calc::
)
install (FILES "CalcConfig.cmake"
DESTINATION $ {CMAKE INSTALL LIBDIR} /calc/cmake

X #2235 CalcConfig. MAHIE Y H 3% (CMAKE INSTALL LIBDIR #i+5 4 IEHf ) lib #81%).
A LASR AL 1) B A (P TC B SO L 5 B A 3 H S 2L

# chapter-11/07-config-file/CalcConfig.cmake

include ("${CMAKE CURRENT LIST DIR}/CalcTargets.cmake")

CMAKE_CURRENT_LIST DIR 7% & 45 fic & X fF Fr /£ ) H %. [ CalcConfig.cmake Al
CalcTargets.cmake ZZ3E7E 451 Fh FAH R H 364 (GBI instal(EXPORT) % &), H xS H T8 IE R H
(SN

NIRRT M, TEAE—RRMIE, RS — R

# chapter-11/08-find-package/CMakelists. txt

cmake_minimum_required(VERSION 3.20.0)
project (FindCalcPackage CXX)

find package (Calc REQUIRED)
include (CMakePrintHelpers)




message ("CMAKE PREFIX PATH: ${CMAKE_PREFIX_PATH}")

message ("CALC FOUND: ${Calc FOUND}")

cmake print properties (TARGETS "Calc::calc" PROPERTIES
IMPORTED CONFIGURATIONS
INTERFACE INCLUDE DIRECTORIES

N T AESE BRI — A, AT BAM IR 07-config-file /R &2 B — AN H S, ARG
08-find-package, [FIFf{#H DCMAKE PREFIX PATH Z%{5| H

# cmake -S <source-tree-of-07> -B <build-tree-of-07>

# cmake --build <build-tree-of-07>
# cmake —--install <build-tree-of-07>
# cmake -S <source-tree-of-08> -B <build-tree-of-08>

-DCMAKE PREFIX PATH=<build-tree-of-07>

R P LU R (T <_tree-of > (5 {6 9K FH S B #5425 i)

CMAKE PREFIX PATH: <build-tree-of-07>
CALC FOUND: 1
Properties for TARGET Calc::calc:
Calc::calc.IMPORTED CONFIGURATIONS = "NOCONEFIG"

Calc::calc.INTERFACE INCLUDE DIRECTORIES =

"<buildtree-of-07>/include"
-- Configuring done
-—- Generating done

—— Build files have been written to: <build-tree-o0f-08

¥ E| T CalcTargets.cmake, JFIEFIHLEL & 1, JFEEE B RABAE 1 BEONIENE LIRS . X
vl TR Z GO R IFT LA R, IAE, LRFRATT S > an el b B B S R 4B O

11.4.4 BESRECETH

HEEHENARZ T - AHEHRSH XM, ARE XS - EZaRA .
CMakePackageConfigHelpers # 7] U B configure package config file(). XH, 75EHRAE— MR
RO, BHAEZSCF N CMake A28, DAAR RGN PN IRON 2 58 S TC B S04

« set_and_check(<variable> <path>): XL T set(), (HEE < BAE > &5 LhRIEAE, 750K LA
FATAL ERROR . #UAERCLE SCAF 8 Bk S FAS A IEF Y B A2




« check required components(<PackageName>): X448 N2 & AR R, HK R IER &
HELHE| T HPFE find package(<package> REQUIRED <component>) H ft 75 Z ) T A 244 .
X &G A <package> <component> FOUNDD A8 &2 75 A E R S8 .
A BSOS, AT BUY e B e B AR RO H R AT . BR T4
configure package config file (<template> <output>
INSTALL DESTINATION <path>

[PATH VARS <varl> <var2> ... <varN>]
[NO_SET AND CHECK_ MACRO]

[NO CHECK REQUIRED COMPONENTS MACRO]
[INSTALL PREFIX <path>]

)

et X M2 <template>, ¥ H A & 17 fif I 47 i /£ <output> % & . X H,
INSTALL_DESTINATION X & 7 2 i % 12 % I K 7 fifi 72 PATH_VARS %1 Hi AR & 1) B 4, A%
AT T 2235 B AR 42, & nf LU i 32 {18 INSTALL _DESTINATION 1 A3 #% 42, KK W
INSTALL_DESTINATION »&#H%fJ* INSTALL_PREFIX .

NO_SET AND CHECK_MACRO #I NO CHECK_REQUIRED COMPONENTS MACRO #if
CMake /AN ELWGIX L7 58 SCA MBI AR I IC B SO o Ak E R HAESCEF R M. [FIFE, AT
J& 06-install-export 715

# chapter-11/09-advanced-config/CMakeLists.txt (fragment)

install (EXPORT CalcTargets
DESTINATION ${CMAKE_INSTALL_LIBDIR}/calc/cmake
NAMESPACE Calc::

include (CMakePackageConfigHelpers)
set (LIB INSTALL DIR ${CMAKE INSTALL LIBDIR}/calc)
configure package config file(
$ {CMAKE CURRENT SOURCE DIR}/CalcConfig.cmake.in
"${CMAKE CURRENT BINARY DIR}/CalcConfig.cmake"
INSTALL DESTINATION ${CMAKE INSTALL LIBDIR}/calc/cmake
PATH VARS LIB INSTALL DIR
)
install (FILES "S${CMAKE CURRENT BINARY DIR}/CalcConfig.cmake"
DESTINATION ${CMAKE INSTALL LIBDIR}/calc/cmake

K LA BACHS Ab ZisA A




1. Include() 7 A %t Bl bR 20 1) 52 AR PP B
2. set() F T8I n] HE A7 BRI AR B
3. Al CalcConfig.cmake fic & SCAF, {8 H A7 T YR A1 1) CalcConfig.cmake.in A5 i 74 & #
FIBC B SO fF. A Ja, #R4t LIB_ INSTALL DIR fE A%} F INSTALL DESTINATION &Y
${CMAKE INSTALL LIBDIR}/calc/cmake [FJZF &4 .
4. A3 Ny B R R AR B I B A (FILE).
VE®, install(FILE) *f#) DESTINATION #1 install(FILES) #f#] INSTALL DESTINATION #H[],
DU BE 8% 1E 6 M T S AH X B A2
o, AN E ST BR O 44 30 PLin AE 4 5 4%):

# chapter-11/09-advanced-config/CalcConfig.cmake.in

@PACKAGE INITG@

set _and check (CALC_LIB DIR "@PACKAGE LIB INSTALL DIRQ@")
include("${CALC_LIB_DIR}/cmake/CalcTargets.cmake")

check required components (Calc)

i % L @PACKAGE INIT@ 5 f7 #F JF 4f. 4 B 4% % A set_and_check  #
check_required_components € 37T, PAMEHATH T H. /RABEM configure file() 1A H
TR @ S @ LR S C+H XA R .

BNk, ¥ (CALC_LIB_DIR) ¥ B N7 @PACKAGE_LIB INSTALL DIR@ /o f3F A 4% 356 1) i
e, AL BRSO 4R AL SLIB_INSTALL DIR [ f%, (HILKAN 228845, JEHREE H
i3 Y S

5% )5, check required components() 36 ilF /2 75 O 28 K 2 B A8 FH 2 BT 7% A 4. @2 B0k

B4, R E A, MBI UEH PR A BN INA S IR R K

CalcConfig.cmake FC B CAF, 24 LLXFRT7 20AE B :

#### Expanded from @PACKAGE INITQ@ by
configure package config file () #####i##
#### Any changes to this file will be overwritten by the
next CMake run ####
#### The input file was CalcConfig.cmake.in #####
get_ filename component (PACKAGE PREFIX DIR
"${CMAKE CURRENT LIST DIR}/../../../" ABSOLUTE)

macro (set and check var file) # ... removed for brevity

macro (check required components NAME) # ... removed for
brevity
set and check (CALC LIB DIR

"${PACKAGE PREFIX DIR}/lib/calc")




include ("${CALC LIB DIR}/cmake/CalcTargets.cmake")

check required components (Calc)

HHHHH AR R HH R AR RS H RS R RS RRRR H RRRH ERRRRE R R
RS

TR ER T ARSI WA OGN 1R L

Package <package>

<package>Config.cmake.in | CMakelLists.txt |

interpolates includes

v

CMakePackageConfigHelpers generates CMakelLists.txt |

Consuming Project

generates Tfndpackage()

installed <package>

Y

generates <package>Config.cmake

includes

| <package>Targets.cmake ‘

<package>ConfigVersion.cmake

111 R SR 45

S = A <0 Q7 /A (o N L vl S L A P w1 B N G I O M
CMakeFindDependencyMacro B FAE L Hh ] find dependency() 7% K SEEl. AL 7 222
T A

A R E ) HAM I H A T 75 B R A, JEBORE 8 SUBHE — A S ST o, SX R PT LA include()
HEBCE S T

BRI &, CMakePackageConfigHelpers i H 4 1 %l Bhi¥E 4 ok A= e i A S &

11.4.5 F B IA S

BEE LI, HISE SRS, IHMIIRRR S A, s &M, 2 A
RN IR AR B H A RS X BB SO IR B o 7R B — MR R YERS, RN AT DA 2
THRFEMEBRAGRA, FfE HEANEA find_package() NSEL:

find package (Calc 1.2.3 REQUIRED)

CMake JERC B SO R Cale, A EZ B H — 4 N <config-file>-version.cmake A C
4, BUAEAET [A)— H 3 H ) <config-file>Version.cmake, H[l CalcConfigVersion.cmake. % N, ikt
BOZSCAF R RCAE B U S E R ) 5 HARRRA I FRA A . WA R EOR % 4% 1.2.3 [, (HATRE%




BT 135, BArC N SEMIHRA “F75 7. CMake 1R AR 2832 IXFEIA, TR B 20 A0 A3k o7 7 42
fim) 7 JE A

A LUA# Ff CMakePackageConfigHelpers 52 #EHR i write basic package version file() KA i
AL R RRAR ST A

write basic_package version file(<filename> [VERSION <ver>]
COMPATIBILITY <AnyNewerVersion | SameMajorVersion |
SameMinorVersion | ExactVersion>

[ARCH INDEPENDENT]

o, TEIRLAEEOE I T <filename> JEVE, DAZUEAE A LA RN . BRILZ A, WP
TZAE R R h A A AT AR B SCAE

A, AT AL — AN 20 VERSIONGEH #4 , major.minor.patch). 5 ANIXFEM, WA E
H project() 42 I RA .

COMPATIBILITY K87 & XA F H Y

* ExactVersion @4 Z5 UG Bt i AS 1) fir A7 = AN A A, A SCHRE Bl ARA:  find_package(<package>
1.2.8...1.3.4).

o FRTPANHAEAE (28 patch), M SameMinorVersion JLH .

o FHE—NHAAMIE (2B minor Al patch), N VLEAC SameMajorVersion.

« AnyNewerVersion L —MH PR S ULECARTIARRCA . Beb)iliie, A 1.4.2 ERPRAR
&4 find package(<package> 1.2.8).

W, AES A 5 A8 T A DTG R AR [F) S AL A . (AT RS B ) o AEDN T AN e AL (R
WL E . FALE), ATLIFEE ARCH INDEPENDENT et kit 25

B, 25— ASEBRip . R RIS B T 4149 A 06-install-export 7~ 7 J8 ST H $2& £k R
NSRS

# chapter-11/10-version-file/CMakelists.txt (fragment)

cmake_minimum_required(VERSION 3.20.0)
project (VersionFile VERSION 1.2.3 LANGUAGES CXX)

include (CMakePackageConfigHelpers)

write basic package version file(
"${CMAKE_CURRENT_BINARY_DIR}/CalCConfigVersion.Cmake"
COMPATIBILITY AnyNewerVersion

)

install (FILES "CalcConfig.cmake"
"${CMAKE CURRENT BINARY DIR}/CalcConfigVersion.cmake"
DESTINATION ${CMAKE_INSTALL_LIBDIR}/Calc/cmake




FERE ., AL SO TR project() HHECE L IRAS . 75 2@ LA I LANGUAGE X,
M T KE ] project(<name> <languages>) 12 1) 4 21 T U 52 BB

B EAENRE PR J5, W R AR i A S S N R, A FRAF G find_package() HEK 1)
. X B, #MEBkid VERSION JGg# 7, LE M PROJECT _VERSION AZ & st R A . FRAT 1K
BATHALFR T 564 1) 5 M2 COMPATIBILITY AnyNewerVersion. 2 Ji, B ELARAS 22355 51 5
CalcConfig.cmake fH[FI[F) H . #L&XF, QCATEMELY 1.

N, I AR AN, DRI e S E R A

11.5. EX A

A TR 3 5 P TR AL X AN ARIE AT RE SR RIRE RO Ia e B AL . & find_package() )55
B

W

find_package(<PackageName> [version] [EXACT] [QUIET] [MODULE]
[REQUIRED] [[COMPONENTS] [components...]]
[OPTIONAL COMPONENTS components...]
[NO_POLICY SCOPE])

KB HAA R Z Y install() $8 28 ) COMPONENT KA FIRG . R LA, (HEA]
FEANFIRIMERS, B2 JFERAA o FRATIRSAE R I /19 A B PR

11.5.1 #£ find_package() F{EF A4

24 A A HAE 51 find_package() B OPTIONAL COMPONENTS i, FATT R 62 ffhix s
ARG . SR, BT RO ERIERN TR, A ORI A WA s e E S iR
B E SR I D E R, At a A a kA,

i 3K B 0 4% 3% 31 <package> FIND COMPONENTS A% & A (D B S (g AR AT ik).
Gb, WTREANEREAELE, ¥ E > <package> FIND_REQUIRED_<component>. 1EAHM1E
H, WURE —NERBMXNIIR, FREESCARMETIA LTt HiX BATRE
X FEff——IX /& check required components() 1) T.1E. BC B SCAF N 1% 75 35 2 0 B0 20 48 i i B
<Package> <Component> FOUND ¢ &, X REMZKELSTRE A LFHNEE.

11.5.2 7f install() #5$ h{ERAEH

AU ) T T REA T BN T A Y k. Blan, —ANIHATREN T F & H T 22 28 5 e
AN, (AEAEO T, REENIBITH 23— &, N T FEAT AN RS, 7]
DU S A COMPONENT S8 R R 3 43— AN A AT, %R AETA install() #8424
AT o 2 2 PR B Rr e P P AT LLUE I E 4T BL R dr g (AR IX 48 KNS Ui R

cmake --install <build tree> --component=<component name>




i COMPONENT K8 FHric TAFHA BWE EAERINEIN T A2, T RFEX Mgk
A, TR EXCLUDE_FROM_ALL 47,
A LAE I A 7 ] R AR 2 X L A A

# chapter-11/l1l-components/CMakelLists.txt (fragment)

install (TARGETS calc EXPORT CalcTargets
ARCHIVE
COMPONENT 1ib
PUBLIC HEADER
DESTINATION ${CMAKE_INSTALL_INCLUDEDIR}/Calc
COMPONENT headers
)
install (EXPORT CalcTargets
DESTINATION ${CMAKE_INSTALL_LIBDIR}/calc/cmake
NAMESPACE Calc::
COMPONENT 1ib
)
install (CODE "MESSAGE (\"Installing 'extra' component\")"
COMPONENT extra
EXCLUDE FROM ALL

XL A a5 LT U AT

o lib: XAEFASEMH IR T H . B,

* headers: f & ALK BRI L.

o extra: AT EI— 28T BORPUAT — BeAUid . BRIAAN 222

X EH R

« cmake --install 7 ¥4 --component 4, F4[F]IT %% lib A1 header 4114

» cmake --install --component headers # - %35 /3t A,

« cmake --install --component extra #44T El—ANJoik v 0] 194 B, (B 9F EXCLUDE_FROM_ALL
REET) o

T N 1) TAEHE 52 COMPONENT <427, K A CMAKE _INSTALL DEFAULT COMPONENT NAME
AR IR — AR E R BRIME

KR A R 5 ecmake w247 T IO FTE A4, B LA P F H AL 284411
R 2R, WF INSTALL SCAE 2 it BH X L8 iR b4 77 .




R AAELE (192 P —-component 24 cmake, W% Ay &K HOBT T2 Hi BT (o7
BEHHR, BRSO

W 22 2Ry A4S FH P Re g Bl AR B 22 B i A o FRANT B T B3 o 4o A
f, (EE —Leid F5 8, U instal(SCRIPT|CODE) BN 5h & 1 G 7 5 122

ERRA NSNS %

LR B AR 6 W R A 5 B R B R 7 R AN B A AT e AR . Al — A
lib<name>.so )&, ¥ FHIEHEF] lib<name>.so.1, X5 HLAT LU T -1<name> SKREEFEIX A . X P55
PR G2 E 7 Z2 i CMake 1 instal (TARGETS <target> LIBRARY) Ab#E,

SR, AT LAEIE 78I NAMELINK_SKIP S g5 44 1% P IR 3 5 53— 4> install() 154

install (TARGETS <target> LIBRARY COMPONENT cmp
NAMELINK SKIP)

BT SRR ROS ) — N A (AR E2EER), FTRUAMIER B E S install() 154, I
e —MAFIMAN:, JEHER%E NAMELINK _ONLY JCH

install (TARGETS <target> LIBRARY COMPONENT lnk
NAMELINK ONLY)

[ #E AT Ll it NAMELINK COMPONENT %4 7 S H:

install (TARGETS <target> LIBRARY
COMPONENT cmp NAMELINK COMPONENT lnk)

PUECARE B3RS, W UER] CMake 185 /) CPack T HWHI 7 SR BLHUR 2 R 4

11.6. £ CPack 3TH

MR, F A B P AL, AH B SR A Il T PR S 2 3R, 5 A
HFAIPKY, R TAETFR A LRI T o 8C0E5r 1y —F0 7 (0T SR A P ), ok
& EIREHG T ARG 7 SR S0 H . CMake SRR 49 cpack (1A 417 TR AL 2
A

NRII TR R R R




AR SRR =
7Z - 7zip - (.7z)
TBZ2(.tar.bz2)
TGZ(.tar.gz)
Archive TXZ( .tar.xz) Cross-platform
TZ(.tar.Z)
TZST(.tar.zst)
ZIP(.zip)
Bundle Bundle(.bundle) | macOS

DEB DEB(.deb) Linux

DragNDrop | DMG(.dmg) macOS

External JSON(.json) 5 ANRFT AL T A AR

FreeBSD PKG(pkg) *BSD, Linux, OSX
IFW Binary Linux, Windows, macOS
NSIS Binary(.exe) Windows

NuGet NuGet(.nupkg) | Windows

productbuild | PKG(.pkg) macOS

RPM RPM(.rpm) Linux

WIX MSI(.msi) Windows

KRB AAEENRE. WA AR @ 7ARREE, il e Rl agm e
RISCRS, FTUAAEY R A 4 3. M, AT oRE — M.

BLAE AR A Z 5K R S Rl#s (Unix Makefiles, Visual Studio 55) V76 -

P CPack, 7 2 F 26 BT install() 82 IEMIBCE I B 223, JFMEIIH . cpack K f#
FHAE G 44 A A2 B AE B fP) emakee install.cmake, P38 TFC B S/ (CPackConfig.cmake) #E 2% — i il
e ATAFE I, (EAEH] include(CPack) R 5 FH A AP 6055 250 H #YF RSP A 5
FORAEDE M AR G E, IR R R T IR T A BOAE

KEBFH WY R 11 AN, GRS CPack —ikg T1E:

# chapter-11/12-cpack/CMakelLists.txt (fragment)

cmake minimum required (VERSION 3.20.0)
project (CPackPackage VERSION 1.2.3 LANGUAGES CXX)
include (GNUInstallDirs)

add_subdirectory (src bin)

install(...)
install(...)




install(...)

set (CPACK _PACKAGE VENDOR "Rafal Swidzinski")

set (CPACK PACKAGE CONTACT "email@Rexample.com")

set (CPACK_PACKAGE DESCRIPTION "Simple Calculator")
include (CPack)

REGAHME, FrUALE Z T (S HBECR, 7T UEY R4 38]). CPack Bt
M project() $54 HHHEWT H — LEAH
*+ CPACK PACKAGE NAME

*+ CPACK_PACKAGE VERSION
* CPACK_PACKAGE FILE NAME

e —MER A . AR

$SCPACK_PACKAGE NAME-$CPACK PACKAGE VERSION-$CPACK SYSTEM NAME

CPACK_SYSTEM_NAME #& Hir#/E RS R4 FK; B0, Linux 58 win32. 40, 8L 7E Debian
AT ZIP HERES, CPack KA pi— 444 CPackPackage-1.2.3-Linux.zip 3 f .
T E 2 J5, o] LSRR W HIZ4T cpack —HERIARAG SR Az Bl sk b ) AL

cpack [<options>]

CPack AENE M AT AT H S P (1 B0 B P iSO A I, (HA] DA iy AT 7 i X L B

* -G <generators>: X /& — M5 0 MR AEREGESIR . BRMME R LIFE CPackConfig.cmake )
CPACK_GENERATOR 28 &5 5 .

o -C <configs>: iXs&—" N5 770 M EBLE (Debug. Release) FI3, H T AHANA (ZHCE
RGN

+ -D <var>=<value>: X Ffifi ] <value> 7& 7 CPackConfig.cmake Hi% & 1) <var>.

« --config <config-file>: iX /&N iZ{FH M ELE XA, A ZEINE) CPackConfig.cmake.

+ --verbose, -V: e ALEAN I -

+ -P <packageName>: 78 i il 4 K »

* -R <packageVersion>: 7 it A

« --vendor <vendorName>: 7& i £ {1t N i

« -B <packageDirectory>: &€ cpack i th Hx BRAEIL T, K2 Ha1 T/ H5).

A PLARE N 12 M AR . BAVEAER ZIP. 7Z F1 Debian A4 Rl 75 :

cpack -G "ZIP;7Z;DEB" -B packages

PR R A A




» CPackPackage-1.2.3-Linux.7z
» CPackPackage-1.2.3-Linux.deb
» CPackPackage-1.2.3-Linux.zip

XAtk 20 kA AT DUOAAR B TH Mk E, 7E GitHub o, B3 BLE AR B B e 26 F 7 IS
Far

11.7. 245

A E CMake IXFEH T H, LS & 175 Xt 5 2B MA R — TR R ME S . BARD)
IR E B TAERIE, HX 2 NI RIS I oy 1A A A pr A HAR S A1
REEMIE.

H5E, HATE T AT H S CMake H ks, DUERTUAEHARIRE AR, M0JC R .
WG, A TR 2y H G E R .

SRIG JT A Mt B S T2 RBUT R IR R 22 3% (O JEMill: 222 CMake H R, JATIAERIIE T CMake 41
Ay KPR AR AL AN H 3, AR A PEAT SERF IR A 3 S0 . O TR B X
B2 BOP IR, WHE T install() $R I A, QIR ARSI FEFP AT %, BLRAE 2228 18]
FEIAS

ffRE T U g 'S Z R R 5, THET CMake P E AL, 22 2) T Wi 550 H (¥ H A AJ &
SENL, CMEG R BLL A P AR BRI T . 285, A BT find_package() a1~ Al Ak H A
WHAE AR, X b T S BB SO AR AR SO

WARBIAF R AT RE R ZR AR R 7, 1 1 Qg 18 2238 AR e F 1 A st AT 20 4.
LAl 5 CMake BRI 2 B HI DA ), AM4H T CPack H57 2] 1IN ke B A — 2t i), 31X
b m] T DA 1R (0 T 220 R A

B e A AR R AT W A 4 M B M A IR B EGE, EARF NIRA IR 1B A H
W5 S, AL P IRREAT.

ToES, CREd A METT. I H, BRI DA SE R

11.8. # RRI#%

W2 Uk, WU DL R

* GNU ZihShritE ) HAx:
https://www.gnu.org/prep/standards/html node/Directory-Variables.h
tml

* I FILE_SET S8 7/ BB A LU F I i
https://gitlab.kitware.com/cmake/cmake/~-/issues/22468#note 991860

o WA BN A
https://tldp.org/HOWTO/ProgramLibrary—-HOWTO/shared-1libraries.html

o BT E AL A
https://cmake.org/cmake/help/latest/guide/importing-exporting/inde

x.html#creating-relocatablepackages/


https://www.gnu.org/prep/standards/html_node/Directory-Variables.html
https://www.gnu.org/prep/standards/html_node/Directory-Variables.html
https://gitlab.kitware.com/cmake/cmake/-/issues/22468#note_991860
https://tldp.org/HOWTO/ProgramLibrary-HOWTO/shared-libraries.html
https://cmake.org/cmake/help/latest/guide/importing-exporting/index.html#creating-relocatablepackages/
https://cmake.org/cmake/help/latest/guide/importing-exporting/index.html#creating-relocatablepackages/

find_package() FH#i i B U ER AR 51 3K
https://cmake.org/cmake/help/latest/command/find package.html#conf
ig-mode-search-procedure

CMakePackageConfigHelpers 5¢ % 1) SCRS ik -
https://cmake.org/cmake/help/latest/module/CMakePackageConfigHelpe
rs.html

CPack f/E Rt #5:
https://cmake.org/cmake/help/latest/manual/cpack-generators.7.html
EEXSANEF 6 B e A B s

https://stackoverflow.com/a/46013099

CPack L[ SCAY:
https://cmake.org/cmake/help/latest/module/CPack.html


https://cmake.org/cmake/help/latest/command/find_package.html#config-mode-search-procedure
https://cmake.org/cmake/help/latest/command/find_package.html#config-mode-search-procedure
https://cmake.org/cmake/help/latest/module/CMakePackageConfigHelpers.html
https://cmake.org/cmake/help/latest/module/CMakePackageConfigHelpers.html
https://cmake.org/cmake/help/latest/manual/cpack-generators.7.html
https://stackoverflow.com/a/46013099
https://cmake.org/cmake/help/latest/module/CPack.html

F 125 gEXENINE

PA SR TG L ITH P f T RGN, TR 7 aite . M, OBE B KL AT, &
FATA . e B Q@ —MNER . LAV E R X ARG B RE AT 1 LB T .

R B, BRSO Pt R] 32 28 T B S A 5 A A T AL R S B S R
R IR AR A N SE B IR TR T 8 o IXIEH 2 — IR RN, W EF 2 P PoRifER X —V)—
AR EPR X LA LR AN 2B AE AU 2 vh G, CeIRF R RME L), R ERPUGE 2P IE.

X2 I IR ALAE ] CMake JFAE R X BT A FOK AT R E KRR, MUERSE, it
A RO AT, YT RS 2 5 A E B4R #8062 T E

R RAEAR T B ——40 S — AN AT RE /N ] B AR g 7 %6 . RPAT—A JLF) Zhig
P B AR, BRI 55 ACAS T BE T LALEFA T3 L0 0 H i HAt 5 T

N TR AR R A, XA FRA AN A AR HAT SO PR S O P ARl 55
W, WA PLACHARITH AE Y CMake A o FTHAAT SCERRE REE XTI R, IRRESEBL— A BoR

JE&JZ E Th RE ¥ i
AT, FATR BT
« BRI TAR
« BiH AT

o AN ERAK I
o MRANFE 4 HT
o THRAHTH,

o FRALSCRY

12.1. fHXER

A] PATE GitHub 3K 3A T A H I ALAS https://github.com/PacktPublishing/Mod
ern-CMake-for-Cpp/tree/main/examples/chapterl2,

AR SR RR ], N2

cmake -B <build tree> -S <source tree>

cmake --build <build tree>

A FH 38 24 1 %542 B # <build tree> Fll <source tree>. 1 & f4) @M 2 H bn/n i H a0 #8462, AR
T b 2 YR BT 72 B AR o

12.2. X T1E

AREE YR AT AR I —— AR B — R AT EE, R Eerm (& 12.1). 1k
N AE G N R R AT, AT SCASH P B — AT AT BRI N, X ) fE - A
H. BARAEISEHERARZ L, HEBHTRERBTIFRIITAEOR, UL SL B 4T
v A A


https://github.com/PacktPublishing/Modern-CMake-for-Cpp/tree/main/examples/chapter12
https://github.com/PacktPublishing/Modern-CMake-for-Cpp/tree/main/examples/chapter12

\Calc(onsole 1.0.0 |
|Built: 2021-12-19T17:59:33|
|SHA: '21eaf48’ ]

[CalcConsole 1.0.@
lBulIt 2021-12-19T17:59:33
[SHA: '2leaf48’

|
[9@ [90123_
—————————————————————————— . bom
[Sum 102 | Sum: 90135 |

B 12.1 =i & THEES P S A A AR S

W, T B A R e T AT S, AT RN AR . RN B A X P A D RE
I H AR D> W ——— 26 5 F R P JR AL B A7 1) SDK BUZE R SO AF, o — PG Ol a2 FR AL AV 7R 5 E’J
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KGRI — N Z BN A, FFak A L H AR AN T H Ry N A

F1E:
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AT 9wS BT RS AEIART R T H, 5% 7 R TABEREARE R . i

MZH, FAVEVEAAR 7R FIRMEGIE, Jreat 7 — Ik A 4. KRN
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EBIE:

X B A SRR I H 77 AR DG P R

o $RERAKH) CMake FRACKE PeiE BN FHIRLE CMake SIS, frdd. FRAFEHIAIAC B 0 H 15 & 25
M 1 S R B ARAT o

o TR H SN SCAEAT R R H 3 XIS .

« RG] TSR EATAE HEA R A5, Ao 2 T 1A H —Bitn, 215 7 2247 1dconfig?

o THBEACE SCVF CH+ MG 4% SCRPRF € MR 5K -

AR UL A IR A A S
F4E:
X, smiE T A IAC CMake T H Qo 4 B bx, R WR:

SE S e FERI AT HATRE T (FHF-IUSR0R A7) H 8 0 H PR FFA ZHZUF0 DRY
o BFREIENL AT H R (R ) DRI B Bl B bR o
o ERERRIEFGIEBA T BRI, (AR ATRE M .
XANTHE A, A e A4 N Valgrind AV 55 R ARG A O, F BAE R B AR T
(PRE_BUILD), >Kif§EE7E &% T B A . geda SCHFS
$F5E:




BEA G ERAT C++ ITH, CMake A LA A7 s BOX AN RS 37 HARMIR. BCEALES
ARALRAGE S W FXATH, BOARIZR ST Bl T, (HIRATTRE 4k S A ] T4k 2 25

o FEG PR I TRAT SCOF R A A e e e (T RRAS . MR TR AT Git $242 SHA), IR LR
R

o B E H SRS g P R /ANIITE X IR A, (H R BRI AN R
=

G — M AR L — XA I H AR, EW A AT,

%6 E:

AL TR TEERAE B (AR ITH R A ), Kb KREERAEL MEA M. HEHT

XA E BPEHE T —ANEE, K RG] DL B — ) i B

o T IATIT A i A e
o BRATIZNAE

AFEWER T 4047 43 & main() FEATIK, FRATIIE A I

$£7E:

N TAETE AR, KGN IME OB SCAR UL FE. AR iid | — S OfvE BT ik
FEIERA I — > FEA KA FetchContent SE AR P EHUR H R HEFE I, W27 K (GRIEM Az
T IR )R E 1B L) o

% 8 &:

WA E 2 1) H AT, DA ORI 07 SR K B AN S B I TR] T T B JRATTPRAER I CTest
HISCHE, NI IE R A IE T H (R R AT T2 2 ) main() 73 55).

AL, S T AN IARMESE Catch2 F GTest; X FIXANIH, ATEMFEE. N T 3HER
THEGENWGEE, KERAE LCOV i HTML i .

F9E:

BEPAT A S M, AT BLA & M & R ) A 3k 47 1% #£:Clang-Tidy. Cpplint. Cppcheck.
include-what-you-use FERH A T H . Af, ¥ffFH Cppcheck, F Clang-Tidy A~ Re 1R & b B
H GCC 9m PR Tiidh 3k 3 B0 M8 F Valgrind ) Memcheck T E5€ %, #4138 ] Memcheck
F AR As AR A HTML #cd,  YRARS 44 75 4 1280k #2 1 /8 ] ClangFormat H 2% 4k .

10 &:

K3 — A PEAE N IZANTUH () — B 5, Fr AEE R A — 20 5 2 Bo B () 30k . CMake A LLH]
Doxygen H AR, FT AR LB AR I doxygenawesome-css HKiEAT 58T SCRY AN«

%11 E:

Ja, MBI RN ZREMITA, KBRS SO OB, DL HBRE L. AR
it 9% GNUInstallDirs 1528, K R A H bR e 38 2038 24 1) H b JRATH S5 HMICE — L84
fAEERtL, FF5 CPack —H2ffi .

LV I H KR BT — L SCA S :README. LICENSE. INSTALL %, FRA/ 12 7 5 J ) Z b i i
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NTEHEER R, ALl E A © 7 1 SRR P A2 5 r] K2 4. JATRAE
XEM CMake REZRSW, FE VRO 4 o EERBEAR G RAR R H RS 7 H
M NIRRT REML RS 2225 8 S NI LR ATLA R 25038 FH P A3 1 o

TR T — MR G, FRMGE A H AR H S ai 8 w5 T 18 S bR A T H

123. IMBHBE

FRPEWIH , NAZWE R T iR £ A 2228 HAn T i . A, REgi 12.2 s
INEY A

CalcLibrary

calc_obj
OBJECT library

/N

calc_static calc_shared
STATIC library SHARED library

I A
calc_test

test executable

CalcConsoleApp

calc_console_static
STATIC library

/ N\

calc_console calc_console_test
bootstrap executable test executable

K 12.2 25 HIRm 4
BATHIE RN RAR R IX AN GEM . B2, W% cale obj, X —MH%RE. BAIWSAE G
JURIREN T X %6, BHEAEN—ANRR S RN,
12.3.1 X5 EE

MR TRZ AP AR RN ZR AT, JEMEIA SR (o) AR . 24
DX RPE, A OBJECT R4 55 HoAt ¢ 8 7 AH 7]



add library (<target> OBJECT <sources>)

A R R v A (R R SCA R LIS S<TARGET_OBJECTS:objlib> A2 it #4218 AU 4 8
TeER A B AR B b

add library (... $<TARGET OBJECTS:objlib> ...)
add executable((... S<TARGET OBJECTS:objlib> ...)

o #, WLAME A target link libraries() 5 HAE A M IR 0 o

Cale JEH, X RPEEKA Bh T8 G N RS FIZN S RA E G g E R . R B B A8
POSITION_INDEPENDENT_CODE % H¥5 3, PR 2 )2 PR 7 K o

FRURL T IR L ), B B AN H 9 H br:cale_obj KPR AtGR BRI H bR SUAE, A5 T cale_static
A calc_shared FE. BEAITZ (AT SEBRIX A& AT A2 At A BRI PIANEE?

12.3.2 HEEENSESHSE

%6 mRRENG TIXWMEBME, M TEHMERZISERNZMET, BIANFEHT RS
B, i HH PR R A IA BmAT I, B AE A R A . EE B, SRR
FRESCAF R A, XA SRR e R R, MBS S HER AR A, S E&E AT
PAT A — 5y, PUNASTREAE AR R ARSI B, i DA A8 F R A Il bR — 2.

TEREEVESE, PILLUGE IR ERFFSIE RS RA, B0 7] DA b S e S RoAS,  FFEX
M AR ER I K . BRAOMEX BIEBEEH (RN T 1WA 5E ).

FAS R H cale_test HAREH, % HARK A& B0, DA DR BT SR04 1) PV 55 Dl e 42 T T
PEo FRATANIE —H C g 21 H AR SR AN A, AR AT — AR AT EL, - A AT D9 Xl

i calc_console_static H brf@ it I3z & B HRE B3 SF . 1% B i8R 2] — b
#Afi: Arthur Sonzogni [T REZ I FH 7 FH1H0 (FTXUL) 2 (9 e 3L #8870 — > GitHub T H (5
o ERNCEM P R T AN BT S IHESE .

i Ji M A~ H #x /& calc_console #1 calc console test. calc console H #x H & — 4~ Fl 4%
calc_console_static [) bootstrap main() 245, H H 12 ML S AR I T . mf PN
%5 ool (R At 0), IR cale_console_test 3517 .

DUAERNE 75 E A4 BAx, PLACEANIZERIR R KEF WA SO H FoREZTHE .

12.3.3 HRZEW

ZIHAS PN EEHER, calc FEAI cale_console FI#UAT U, BN HAREL T sre Al test N
Hmrb, DU A =AY 5S40 3 (nkd 12.3 Fias). BbAh, SCHEUE 5 A8 AN H ke

o B TR B AN SCHE T H SO SR AIAR H 3%
* cmake H AR ARG AN 2000 H ) pirAy LS BRAN S B S




cmake

/ include F
\—{ calc_console \—| include

\
calc

calc_console

calc J

01-full-project

12.3 Ui H 1 H sk 450

PAR 2 PIA T H 3R SR e B AR

J Jtest
CHANGELOG .
) CMakelLists.txt
CMakelLists.txt )
calc/CMakeLists.txt
CalcConfig.cmake
calc/calc_test.cpp
INSTALL .
calc_console/CMakeLists.txt
LICENSE B .
calc_console/tui_test.cpp
README.md
Jsre JJemake
buildinfo.h.in
. BuildInfo.cmake
CMakeLists.txt
] Coverage.cmake
calc/CMakeLists.txt

CppCheck.cmkae
calc/calc.cpp
. Doxygen.cmake
calc/include/calc/calc.h

calc_console/CMakeLists.txt

Format.cmake
GetFTXUI.cmake

calc_console/bootstrap.cpp
) ) Install.cmake
calc_console/include/tui.h
. Memcheck.cmake
calc_console/tui.cpp

NolInSourceBuilds.cmake

Testing.cmake

A, cmake H LSS E R, EFEETH IRERIIEK, ZXFFICRIUR 2210, JE3h
—MEEIUH 155 2 R R, HAZHL— R 213 28K

FATRED ST P S, VR TR EATRPE R AL eI 4 s A M e 30K 73 A BR:
Py I, 22 A SR




12.4. ¥EFEIB{K LN

Py i R A LAAR [R5 SR AR . WTRRSIRSCAFITAG, 13 N AR R & 12.4 8o
T2 5HENIE . 555 T T RR CMake JIASHAT (057

NolnSourceBuilds.cmake (3)
GetFTXUl.cmake (6)

buildinfo.h.in

Buildinfo.cmake (7)

include calc calc.h
CMakelists.txt (4)

calc.cpp

| CMakelLists.txt (5)

& bootstrap.cpp
tui.cpp

01-full-project

CMakelLists.txt (2)
CMakelLists.txt (1)

B 12.4 FE Y BUE A A9 ST

TRBIRSAFRECETH , IR E T !

# chapter-12/0l1-full-project/CMakelLists. txt

cmake minimum required (VERSION 3.20.0)

project (Calc VERSION 1.0.0 LANGUAGES CXX)

list (APPEND CMAKE MODULE PATH "${CMAKE_SOURCE_DIR}/Cmake")

include (NoInSourceBuilds)

add subdirectory (src bin)
add_subdirectory (test)

include (Install)

TR AT 407, FEANINE] CMake SRR AR B 42 (0 H H 1) CMake H%). 24
JE SR N R GBI B e R, TR E AN H 5%

e sre, BLEINH R (K@ a5 44 bin)

o test, G HTAMRLHRER

BJE, KA S — M, ZEHOE R B IE % %% . KA —F NolnSourceBuilds ik, T fi#
BRI AR [

# chapter-12/0l1-full-project/cmake/NoInSourceBuilds.cmake

if (PROJECT SOURCE DIR STREQUAL PROJECT BINARY DIR)
message (FATAL ERROR




m\n"
"In-source builds are not allowed.\n"
"Instead, provide a path to build tree like so:\n"
"cmake -B <destination>\n"
m\n"
"To remove files you accidentally created execute:\n"
"rm -rf CMakeFiles CMakeCache.txt\n"

)
endif ()

REEAA 2 RA— AR ER SRR T HARH RN cmake it & IS HORAFE
filf A S, AR S I H PR AR F AR A ANEXRE, S R iR g, DLRAERRR K
A JE e i EAE A

TR BNRSCAFIR G B E sre T H 3%, $H72v CMake BEHUH: A 10511 3RS0

# chapter-12/0l1-full-project/src/CMakelists. txt

add_subdirectory (calc)

add_subdirectory (calc console)

RASAFARE M —— R RFEANRE B3, $ATHAR SR . iERATIREE cale 1513 3C
Pr—H R, AT R A —E 7

12.4.1 #33E Cale
cale FIFIRSCAF A — SR BC B, (HIFER R L, R PR RE 2 B i 20 1 18

# chapter-12/0l1-full-project/src/calc/CMakelLists.txt (fragment)

add library(calc_obj OBJECT calc.cpp)

target include directories (calc obj INTERFACE
"S<BUILD INTERFACE:${CMAKE CURRENT SOURCE DIR}/include>"
"S<INSTALL INTERFACE:${CMAKE INSTALL INCLUDEDIR}>"

)

set target properties(calc obj PROPERTIES
PUBLIC HEADER src/calc/include/calc/calc.h
POSITION INDEPENDENT CODE 1

)

add library(calc shared SHARED)

target link libraries(calc_shared calc obj)

add library(calc static STATIC)

target link libraries(calc static calc_ obj)




# ... testing and program analysis modules

# ... documentation generation

I =AS H s

i B calc.epp SEELSCHII X R EE, Rt PUBLIC_HEADER J& 1% 51 F caleh k3044,
ZEE A LEERL B/ include H 33 (H T4 s Rk X AR e i8Rt /&
(1 B% 12 —— M R B2 %) A X N PR, kS TN AR B AR E E R, I E T
POSITION INDEPENDENT CODE, PUMEZNZS % Al LUd F A= i) B b ek o

« calc_shared, KHiT calc_obj Mz

* calc_static, KHiT calc obj I A

X AN cale Y C++ A0HY:

// chapter-12/01-full-project/src/calc/include/calc/calc.h

3| #pragma once

namespace Calc {
int Sum(int a, int Db);
int Multiply(int a, int Db);

} // namespace Calc

XBAH AR H LAl 75 W] TN ELE L Cale i 44 28] (0 42 JR) R R (C++ i 44 28 TRIAE 2 P AR
AR, FETE R AR o).
SIS At A g

// chapter-12/01-full-project/src/calc/calc.cpp

3| namespace Calc {

int Sum(int a, int b) {

return a + b;

int Multiply(int a, int b) {
return a * b;
}

} // namespace Calc

XEEW T sre/cale H 3 U IARERE . 82 1 K& sre/cale_console, FF8 A X AN FEM @ & 11
SR AT AT SO
12.4.2 #J3 Cale RIKATNITXH

calc_console R H & JLANSCAF: —MFIRICAE . AL (LSS AT— A5 R 12 )
A=A FIRSCAFINS s

chapter-12/01-full-project/src/calc console/CMakelists.txt (fragment)
include (GetFTXUI)




add_library(calc console static STATIC tui.cpp)

target include directories(calc console static PUBLIC
include)

target precompile headers(calc console static PUBLIC
<string>)

target link libraries(calc console static PUBLIC
calc shared
ftxui::screen ftxui::dom ftxui::component)

include (BuildInfo)

BuildInfo(calc console static)

# '+ testing and program analysis modules

# ... documentation generation

add_executable (calc console bootstrap.cpp)

target link libraries(calc console calc console static)

FIRSMERRIRZ, BIENAEKN) CMake FH P, 1T DUR 25 5 Hh 337 LT A 2E 1 15

« B8 CMake BLHKIREL FTXUI KAt

« 1] calc_console_static H¥r, ZHIRAEWFEAM, HAEE main() KL, LARVF GTest €
SCH BRI K

o USSR SO B TG PE—— R IS N — B HE R AT R Sk SO RIE IR IX — A, HE TR
H, WL INEE 22 Sk oo (A e T E H RS0t .

o Bk AS S cale_shared AN FTXUIL FE 52K

o ININEAEIXAS B AR EHAT AT A B E: AR E B WK, R A ASORY

o WNINIFEERE calc _console 51 F AT HUAT SCAE, FFFEME T NE A

[EAE, 3% B AR SO I I R AR B AR B R J5 2505« SR B WOBUE BRI 15 AR A
R, BATE EXAE BB, AR ERBEIORTIN FTXUL X 72 R Z R IA K

ARECAFIET R MARAEREE, BATHRBIF e

# chapter-12/0l1-full-project/cmake/GetFTXUI.cmake

include (FetchContent)
FetchContent Declare (
FTXTUI
GIT REPOSITORY https://github.com/ArthurSonzogni/FTXUI.git
GIT TAG v0.11
)
option(FTXUI_ENABLE_INSTALL """ OFF)
option (FTXUI BUILD EXAMPLES "" OFF)
option (FTXUI BUILD DOCS "" OFF)




FetchContent MakeAvailable (FTXTUI)

i FHHEF# 1) FetchContent J77%, 56 7 A EAINA, ME— AR KT INE%S option() 482 HIHH .
HATPABkid FTXUL MR TUK AP IR, I H 22 R il B M2 B 23 7 B k. X T GTest K
o R T EFIFERIEAE . option() $8ATEY R HE 5 H .

cale_command H) ¥R AFIE AL E — AN S EAHSCH B € LR P B BuildInfo.  FRATHAE
FE Rl sk =N BT PUE T 3T SO A B 1A :

[N
ZN

« AT Git #2321 SHA
o RO PRI TR) AR
o THZEHIZRSCAFA 48 e T B kA

7S 5 =rp, Al DUM# A CMake SRR — LM ZE A AOME,  FFd B SR LR At 2 C++ ARAY
—ian, AR C++ gk fk:

// chapter-12/01-full-project/cmake/buildinfo.h.in

3l struct BuildInfo {

static inline const std::string CommitSHA
"@COMMIT SHAR";

static inline const std::string Timestamp
"@TIMESTAMP@";
static inline const
std::string Version = "@PROJECT VERSION@";
bi

N T AL B BORFE A, Al DA B AR

# chapter-12/0l1-full-project/cmake/BuildInfo.cmake

set (BUILDINFO TEMPLATE DIR ${CMAKE CURRENT LIST DIR})
set (DESTINATION "S${CMAKE CURRENT BINARY DIR}/buildinfo")

string (TIMESTAMP TIMESTAMP)
find program(GIT PATH git REQUIRED)
execute_process (COMMAND
${GIT PATH} log --pretty=format:'sh' -n 1
OUTPUT VARIABLE COMMIT SHA)

configure file (

"${BUILDINFO TEMPLATE DIR}/buildinfo.h.in"
"S{DESTINATION}/buildinfo.h"™ @ONLY

function (BuildInfo target)




target_include directories( ${target} PRIVATE
S{DESTINATION})

endfunction ()

TP R B O R EE B MR, RS configure file() kA% buildinfo.h.
Rk BuildInfo BREL, A SSCH H S, DESHTH HAaEZ. )5, TS24
AR A FH 3 SR 2z s, 9 HOPT e Rf EEAE B R SCAHF I THBAR N include_guard(GLOBAL), DLk
XIS H AR ERIZAT git i 4o

RN T ST AR I SEILZ /T, ARZE 20400 tuicpp U IR . Be e, R
FENF FXTUL ER — 1 T BATA RN . R, bR R BoR 147

// chapter-12/01-full-project/src/calc_console/tui.cpp

3| #include "tui.h"

#include <ftxui/dom/elements.hpp>
#include "buildinfo.h" // RHEFHAT

;| #include "calc/calc.h" // FH L REIAT

using namespace ftxui;

using namespace std;

string a{"12"}, b{"90"};

>lauto input a = Input(&a, "");

slauto input b = Input (&b, "");

auto component = Container::Vertical ({input a, input b});

5| Component getTui () {

return Renderer (component, [&] {
auto sum = Calc::Sum(stoi(a), stoi(b)); // EHI 81T
return vbox ({

text ("CalcConsole " + BuildInfo::Version), // ZEH B RHIAT
text ("Built: " + BuildInfo::Timestamp), // ZH T R HIT
text ("SHA: " + BuildInfo::CommitSHA), // XML T
separator (),

input_a->Render (),

input b->Render(),

separator (),

text ("Sum: " + to_string(sum)), // FH T THAT

1o

border;
1)

XA AL T —A> getTui() BREL, &[] —A fixui::Component Xf %, &4 G E 4% | — M A5
B XARFE SRFFAIANER A B UL Jog . A0 E VR LA E R, 1] DAEY i Bl it
kB EE NS E R

HEZERRZ, 1 include 52 H 5| H T H calc_obj HAxAH BuildInfo B4 fit i) Sk 3.




$efit4s Renderer Z5H4 18 bR U1 lambda R 21 25— AT P H ZEIK Cale::Sum J7%, FRAE 45 RAEAT
EF A Sum FRIAREE (Gl U8 H R TH Y text() BE0).
FAeHh, FRZEA T 1A P R R R, E L = text() SRYKAE BuildInfo::values o
AN TTEAEA R 1) S S A 7

// chapter-12/01-full-project/src/calc_console/include/tui.h

3| #include <ftxui/component/component.hpp>

4| ftxui: :Component getTui () ;

SRJG, # calc console HFrfififH:

// chapter-12/01-full-project/src/calc_console/bootstrap.cpp

3| #include <ftxui/component/screen interactive.hpp>

4| #include "tui.h"

| int main (int argc, char** argv) ({

ftxui::ScreenInteractive: :FitComponent () .Loop (getTui());

X B A R ARSI fixui A8 — AN B S 6 B4, 1 5F w552 getTui() 3% [ ) Component
X, HXH PRI, JEEIEIA SRR A, BN, ] 121 Fos. [RIRE, B
—RIFARIEEZE, KA fixui 32 H R AR — DM, AR M
K2k >] CMake FiR.

CANA T st HERFRIPTA XM B KR, KREBMRM ST .

12.5. MR FF2 34

T AT AR — 24T, DA B S RS RS, 384T Valgrind 274818
Bn—3 HFEAERE, TP R E . B 12.5 o T HUTIRAEM BB el
IS A (— LAY BOKE s N 2 sre H 3%):

Format.cmake (4, 7)
CppCheck.cmake (5, 8)
Testing.cmake (10)
Coverage.cmake (11)
Memcheck.cmake (12)

[— CMakelLists.txt (3)

calc_console CMakelists.txt (6)

1
|

01-full-project
CMakelists.txt (2)
CMakelists.txt (13)

calc_test.cpp

CMakelists.txt (14)

calc_console .
tui_test.cpp

CMakelists.txt (9)
CMakelists.txt (1)




K 12.5 Ja gl AR > 3 i

RS T test B b, HAZRSCHEIT add subdirectory() ¥84 MITE SR LR #AT . KEF
BiAHA:

# chapter-12/01-full-project/test/CMakelLists. txt

include (Testing)
add_subdirectory (calc)

add_subdirectory (calc console)

Testing A& € X MR SE HRE F A EERX AN %n, URTFWDNHIRA CRE cale M
calc_console H %) i H:

# chapter-12/0l1-full-project/cmake/Testing.cmake (fragment)

enable testing()
include (FetchContent)
FetchContent Declare (
googletest
GIT REPOSITORY https://github.com/google/googletest.git
GIT TAG release-1.11.0
)
# For Windows: Prevent overriding the parent project's
# compiler/linker settings
set (gtest force shared crt ON CACHE BOOL "" FORCE)
option (INSTALL GMOCK "Install GMock" OFF)
option (INSTALL GTEST "Install GTest" OFF)
FetchContent MakeAvailable (googletest)

Ja AT I T FetchContent AR IREL GTest F1 GMock, XA H 1 9% A B IEEH
GMock, HZXPHMELSINIE—NES, FIHIE T ZEEE GMock. ZACE H 9 H BRI 8
TP AMHE SR 2228 NFRATT T H 2228 43 B9 H oK (CFF3& 241 option() ¥ & 4 OFF).

ROk, JEQE—ATIRE, SCREXES B AREATWIR AN AT Dok HARAEAE R — A so e

# chapter-12/0l1-full-project/cmake/Testing.cmake (continued)
include (GoogleTest)
include (Coverage)

include (Memcheck)

macro (AddTests target)




target link libraries(${target} PRIVATE gtest main gmock)
gtest discover tests (S{target})

AddCoverage (${target})

AddMemcheck (S$S{target})

endmacro ()

A E T BB GoogleTest 5 CMake flZF7E—C, {H Coverage 1 Memcheck Hi3 A 14w
5. G, IRA— AddTests 7%, HAMEK. IDHE & AN ARG B HE S — A Hbr. 1EIRATVEL 1%
HR T TAEM

12.5.1 EZFBHRER

IR Z A B A ST, BOVHAE LD TR, BRI, HT a6 E i
T8 o AR PRI ANIE I I ) R R SCA

# chapter-12/0l1-full-project/cmake/Coverage.cmake (fragment)

function (EnableCoverage target)
if (CMAKE BUILD TYPE STREQUAL Debug)
target_compile_pptions(${target} PRIVATE --coverage
—-fno-inline)
target link options(${target} PUBLIC --coverage)
endif ()

endfunction ()

function (CleanCoverage target)
add_custom_ command (TARGET S{target} PRE BUILD COMMAND
find ${CMAKE BINARY DIR} -type f
-name '*.gcda' -exec rm {} +)

endfunction ()

MR M HARECE (cale ... F cale_console ...), HITHIH B ECE /G I . Coverage 15tk
SRR — AN R E B B 55 B AR R AL

# chapter-12/01-full-project/cmake/Coverage.cmake (continued)

function (AddCoverage target)
find program(LCOV_PATH lcov REQUIRED)
find program (GENHTML PATH genhtml REQUIRED)
add custom_ target (coverage-S{target}
COMMAND ${LCOV_PATH} -d . --zerocounters
COMMAND $<TARGET FILE:S${target}>
COMMAND ${LCOV_PATH} -d . --capture -o coverage.info




COMMAND ${LCOV_PATH} -r coverage.info '/usr/include/*'
-o filtered.info
COMMAND ${GENHTML_PATH} -0 coverage-${target}
filtered.info --legend
COMMAND rm -rf coverage.info filtered.info
WORKING DIRECTORY ${CMAKE BINARY DIR}
)

endfunction ()

AddCoverage() TEMIABEEL 1) AddTests() BT A . 55 8 B AR AE AR, BN
HAEE T HIRMARR, FRR_HR B ke, DU oe.
ZUNWAN I B AR A RS, R EIZ4T A cmake fi74 (7£ Debug M RMALE I H 2 J5):

cmake --build <build-tree> -t coverage-calc_ test

cmake --build <build-tree> -t coverage-calc console test

PUALE A2 I 5AS S5O T B2 /) Memcheck B T (38 9 %), DAALEEZANHFx.

12.5.2 4% Memcheck &R

AddTests() 11 Valgrind A7 B AR A, 31X B OXAMBE G B 1R

# chapter-12/0l1-full-project/cmake/Memcheck.cmake (fragment)

include (FetchContent)

FetchContent Declare (
memcheck-cover
GIT REPOSITORY https://github.com/Farigh/memcheckcover.git
GIT TAG release-1.2

)

FetchContent MakeAvailable (memcheck-cover)

TATCL AT T IXBAUD, KB F W R A B 24 i) H br ek 4

# chapter-12/0l1-full-project/cmake/Memcheck.cmake (continued)

function (AddMemcheck target)
set (MEMCHECK PATH ${memcheck—cover_SOURCE_DIR}/bin)
set(REPORT_PATH "${CMAKE_BINARY_DIR}/Valgrind—${target}")

add_custom_target(memcheck—${target}

COMMAND ${MEMCHECK_PATH}/memcheck_runner.sh -0




"S{ REPORT PATH} /report"
-— S<TARGET FILE:S{target}>
COMMAND ${MEMCHECK_ PATH}/generate html report.sh
-i S${REPORT PATH}
-0 S${RE PORT PATH}
WORKING DIRECTORY ${CMAKE BINARY DIR}
)

endfunction ()

T Z AN HER, REPORT PATH A% & n] B e E T B bR R 18R, e 5 2ma
Al FIZ AR & .
A B Memcheck i 75 7] PLE I DL A4 SEE (Debug 44 288 vhm] DL T AEAS B 4F):

cmake --build <build-tree> -t memcheck-calc test

cmake --build <build-tree> -t memcheck-calc console test

IXLLHLE Testing BB M PTA B, REF XU -

1253 MAMRIH=

BAEMARAER, 2L

BB FIR ST, HNHA H e SR B Ax.

BTN FF o S HE A NPT HAT B A5

BT IR e H FR 1 AddTests()o

MR (SUT) 75 2 8 F B s I .

WSO 1) 7 o R NSRRI 2 (AL A T 3, DA S B R

1E4 test/CMakeLists.txt 1 FT7R, A4 A1E A B 51 R SR B AT B—k, HAR
JE A — N7 5

A

# chapter-12/0l1-full-project/test/calc/CMakelists.txt (fragment)

add_executable (calc test calc test.cpp)
target link libraries(calc test PRIVATE calc static)
AddTests (calc_test)

EnableCoverage (calc_obj)

RN RTHRAT SO SRR A i

# chapter-12/01-full-project/test/calc_console/CMakeLists.txt (fragment)
add _executable (calc console test tui test.cpp)
target link libraries(calc console test

PRIVATE calc console static)




o

o

AddTests (calc console test)

EnableCoverage (calc_console static)

ey B L, W] DABR AR AT RE ) H A BT s — A SOPR B i I A

// chapter-12/01-full-project/test/calc/calc_test.cpp

3| #include "calc/calc.h"

#include <gtest/gtest.h>

TEST (CalcTest, SumAddsTwoInts) {
EXPECT EQ(4, Calc::Sum (2, 2));

}

TEST (CalcTest, MultiplyMultipliesTwoInts) {
EXPECT EQ(12, Calc::Multiply(3, 4));

PR 5 A ST RIAME 554 . Dyt RHEH FXTUL . [FRE, AR SRS B
BORIS R I A A0 . A TSRO BE 8 308 T I H i) 58 B

// chapter-12/01-full-project/test/calc_console/tui_test.cpp

#include "tui.h"

#include <gmock/gmock.h>

#include <gtest/gtest.h>

#include <ftxui/screen/screen.hpp>

using namespace ::ftxui;

TEST (ConsoleCalcTest, RunWorksWithDefaultValues) {
auto component = getTui();
auto document = component->Render () ;
auto screen = Screen::Create (Dimension: :Fit (document)) ;
Render (screen, document);
auto output = screen.ToString() ;

ASSERT THAT (output, testing::HasSubstr("Sum: 102"));

X BEMRACHS FOR B BRUIRZS R SCA UL EBLA TS REN R, REH LA E TR RS,
N7 ibmECE, RS N BOA R A

PUAE, 75250 R T R BR: QI H bR T #E & IR RS 2 5, 18 A Testing BEHLH 1) AddTests()
BR ESCH I 2 CTest H1s

AR PRI Ak

# chapter-12/01-full-project/test/calc/CMakelists.txt (continued)

# ... calc_test target definition
AddTests (calc_test)

EnableCoverage (calc_obj)




SRJE N T HRAT SO IR

# chapter-12/01-full-project/test/calc_console/CMakeLists.txt (continued)

# ... calc_console_test target definition

AddTests (calc_console test)

EnableCoverage (calc_console static)

B )5, SUT {4 FH EnableCoverage() /o FHE S JE &, EERE T, DO R PERM T
B, MARHEHEE. X2 N--coverage br& LA MEN g 3D I F, X ZAEME cale obj B KA
e AN, AREEX BN 78 55 G, DN CMake 23RS H A5 & SCH A H % 38 A
add_custom command %4 .

X AT A B B 2 AT % H 58 A src/cale Al src/cale_console 4 & A, T E AN N
CleanCoverage(calc_static) 1 CleanCoverage(calc console static)(:h 20 1 4G £ & Coverage i), &
it B[] X L SN 42 )5 s 73 #ir!

12.5.4 F{mEESoH IR

PATTRY ARG FU RS RE ZEHER B IAE, DA REOSEE 1 BN SO R i in i se. wJ
PLTE FE B 2 SCAEHR NN CleanCoverage PR R HAh 75 7

# chapter-12/0l1-full-project/src/calc/CMakelLists.txt (continued)

# ... calc_static target definition
include (Coverage)

CleanCoverage (calc_static)

include (Format)

Format (calc_static .)

include (CppCheck)

AddCppCheck (calc_obj)

# ... documentation generation

ST LA A AT 5 T A5 1

# chapter-12/01-full-project/src/calc_console/CMakeLists.cmake (continqu)

# ... calc_console_static target definition
include (BuildInfo)
BuildInfo(calc console static)

include (Coverage)

CleanCoverage (calc_console static)

include (Format)

Format (calc_console static .)



include (CppCheck)
AddCppCheck (calc console static)
# ... documentation generation

# ... calc_console bootstrap target definition

XEESCAFIAE TLF DA e T (IEWEE 40BN, 5 9R T5 BN I SORARAS, IXK7E B 3
SRS R 4 1A T o
TE A LT AN TR B Format A1 CppCheck. K& & 5 — 4] i

# chapter-12/0l1-full-project/cmake/Format.cmake

function (Format target directory)
find program (CLANG-FORMAT PATH clang-format REQUIRED)
set (EXPRESSION h hpp hh ¢ cc cxx cpp)
list (TRANSFORM EXPRESSION PREPEND "S${directory}/*.")
file(GLOB_RECURSE SOURCE FILES FOLLOW_ SYMLINKS
LIST DIRECTORIES false S{EXPRESSION}
)
add_custom_ command (TARGET S{target} PRE BUILD COMMAND
${CLANG—FORMAT_PATH} -i --style=file ${SOURCE_FILES}
)

endfunction ()

Format() FR# 528 9 TR IR Mg AL R B e 240 A, RE2feX REHE.
2R R4 CppCheck HRHL:

# chapter-12/0l1-full-project/cmake/CppCheck.cmake

function (AddCppCheck target)
find program (CPPCHECK PATH cppcheck REQUIRED)
set_target properties (${target}
PROPERTIES CXX CPPCHECK
"S{CPPCHECK PATH};--enable=warning;--error-exitcode=10"
)

endfunction ()

XBESRTS TE, 2 B — L8 KALT Clang-Tidy B (3 9 &) iy . X2 CMake M3
— V2B DR R 7 XA . JEEAL B cppeheck 1IZ4L:
* —-enable=warning - ffEHERFEEHE, ATUEHEMEE —H 2 HAEEESH
Cppcheck /I (FEHE AT AEY & [ 5230 73 FR 21 o
+ --error-exitcode=10 —iX 8 /& 4 cppcheck &I 2 [a] @i, A EIRIGH AL XA PLZMN 1 3]
255 WHEATECT (0 R, REA LT LIHRGRE .




fd FAE% 7 i ——1f8 ] AddCppCheck #i# %1 CMake 77 2745 € 1) HAx B H g Tk e
PR L R AE sre M test 1 H P QI 7T SCIF. BUE, T DU IRATMIME 7 5805, W3
BEAT AT BUAE R 1 BEAT AT BRI K T

12.6. ZEFMITE
B3] E—F e R, B 22BN T 7 SR AR IR T U

cmake Install.cmake (2)

[ 01-full-project

CMakelLists.txt (1)
CalcConfig.cmake (3)

& 12.6 Mo & 2R AT RSO AF

RERHEA K0 TAE QAR AN 5ER T o TR FIR SRS CMake
B, AP AN R

# chapter-12/01-full-project/CMakelLists.txt (fragment)

include (Install)

PATAT B2 AN I -

o Cale FEMIPE: SRS BhaS . Skocth, DU HE RSB SO
* Calc i & AIIAT A

AL L E AR R I NEE B AR, BUOATELEAE DB A 24K T #0471 30 .
Ml & 23 bR 5, FBaksedtiT CPack B & . Install BB FIMER U1

# chapter-12/0l1-full-project/cmake/Install.cmake (overview)

Includes
Installation of Calc library

Installation of Calc Console executable

H HF H*= I

Configuration of CPack

— UV R 7, BTRURIHRON RGeS 2 iR 1

12.6.1 FERIR %

AR NI AR H b, IR LR E B 3 i, O 7l Tahitfigie, R
GNUInstallDirs #HSEHEAIBRINE . 9 TRLEAL, RIERFE R4 b BROA 2200 28 Ty S
P, AT A RBAT IR AL, kI T AR




# chapter-12/0l1-full-project/cmake/Install.cmake (fragment)

include (GNUInstallDirs)
# Calc library
install (TARGETS calc obj calc shared calc static
EXPORT CalcLibrary
ARCHIVE COMPONENT development
LIBRARY COMPONENT runtime
PUBLIC HEADER DESTINATION
${CMAKE INSTALL INCLUDEDIR}/calc
COMPONENT runtime

I, AT 1dconfig VEM & BB A EE:

# chapter-12/0l1-full-project/cmake/Install.cmake (continued)

if (UNIX)
install (CODE "execute process (COMMAND ldconfig)"
COMPONENT runtime

)
endif ()

HER IR AP RS, BT DA R P AR 7T H T CMake B, A B0 Hofth CMake 357 H AT
o T BRI 238 H s 3 SISO

# chapter-12/0l1-full-project/cmake/Install.cmake (continued)

install (EXPORT CalcLibrary
DESTINATION ${CMAKE_INSTALL_LIBDIR}/Calc/cmake
NAMESPACE Calc::
COMPONENT runtime
)
install (FILES "CalcConfig.cmake"
DESTINATION ${CMAKE_INSTALL_LIBDIR}/Calc/cmake

XFFARE R AR, BB AT AAEE /D

# chapter-12/0l1-full-project/CalcConfig.cmake\\

include ("${CMAKE CURRENT LIST DIR}/CalcLibrary.cmake")




BUE, MR TT 22 )5 W] AL --install #I21T cmake, R 2AR1%% . T B2 M2 AT Hh
(S

12.6.2 AT HRI R 3

L R AT HAT R R AT B R R R P R, RS R

# chapter-12/0l1-full-project/cmake/Install.cmake (continued)

# CalcConsole runtime
install (TARGETS calc_console
RUNTIME COMPONENT runtime

e T DR S T RCE e — b —3T 8.

12.6.3 {£F CPack T8
X, AT CABE O BT AR B A2 R R AL . AR, X T RANTIH, AR E L T

# chapter-12/0l1-full-project/cmake/Install.cmake (continued)

# CPack configuration

set (CPACK PACKAGE VENDOR "Rafal Swidzinski")

set (CPACK _PACKAGE CONTACT "email@example.com")

set (CPACK PACKAGE DESCRIPTION "Simple Calculator")
include (CPack)

R RN B B T ARERE 5, B ZIP SO R AT AN & SR EEAN 2 AT (00
H 2 SE R i)

# cpack -G TGZ -B packages

CPack: Create package using TGZ

CPack: Install projects

CPack: - Run preinstall target for: Calc
CPack: - Install project: Calc []

CPack: Create package

CPack: - package: /tmp/b/packages/Calc-1.0.0-Linux.tar.gz

generated.

XHUER TR, N MESS AR O .




12.7. 1B
SR LI S — RSO, A A2

o BORSCRY (e Bk RSO
o —RRSCHS (BT HARAEBOR SCR)

1EWNAESE 10 B E 2R, A Doxygen A LML) CMake H 84 BUR 2 BRI .

12.7.1 BahERSHE

i EAR B — T A LI A AR BUE OO, IR ST E R TR, XENA
EAFREA X T IRATHE, AR Wﬂ%ﬁﬁﬁ%@mﬁﬁﬁﬁﬁ3MWWE%ﬁ%iﬁﬁ
K 12.7 JEon 17 IXAN AR A A A AT TR 1

F Doxygen.cmake (4,6)
/—l calc |*CMakeLists.txt 3)

- CMakeLists.txt (5)

01-full-project

calc_console

CMakelLists.txt (2)
CMakelists.txt (1)

K 12,7 F A R i sc

BATH A BSOS B bR, #0018 7 — 1 CMake S22 P BIHE Doxygen. iX HLAJ LA H] Doxygen
AL, FENE Doxygen [J-awesome-css il

# chapter-12/0l1-full-project/cmake/Doxygen.cmake (fragment)

find package (Doxygen REQUIRED)
include (FetchContent)
FetchContent Declare (doxygen-awesome-css
GIT REPOSITORY
https://github.com/jothepro/doxygen-awesome-css.git
GIT TAG
v1.6.0
)

FetchContent MakeAvailable (doxygen-awesome-css)

WRJE, HE-ADREBORQIEA RSO I A AR, XRS5 10 EAARNR, FERHETEN
DSEEEMER

# chapter-12/0l1-full-project/cmake/Doxygen.cmake (continued)

function (Doxygen target input)




set (NAME "doxygen-${target}")
set (DOXYGEN HTML OUTPUT
${PROJECT_BINARY_DIR}/${NAME})
set (DOXYGEN GENERATE HTML YES)
set (DOXYGEN GENERATE TREEVIEW YES)
set (DOXYGEN HAVE DOT YES)
set (DOXYGEN DOT_ IMAGE FORMAT svg)
set (DOXYGEN DOT TRANSPARENT YES)
set (DOXYGEN HTML EXTRA STYLESHEET
$ {doxygen-awesome-css_SOURCE DIR}/doxygenawesome.cCss)
doxygen add docs (${NAME}
${PROJECT SOURCE DIR}/${input}
COMMENT "Generate HTML documentation"
)

endfunction ()

BUE, i O I O H bR ARSI A eR AL

# chapter-12/0l1-full-project/src/calc/CMakelLists.txt (continued)

# ... calc_static target definition
# ... testing and program analysis modules
include (Doxygen)

Doxygen (calc src/calc)

FATE R G W AT AR E:

# chapter-12/01-full-project/src/calc_console/CMakeLists.txt (continued)

# ... calc_static target definition
# ... testing and program analysis modules
include (Doxygen)

Doxygen (calc console src/calc console)

add_executable (calc console bootstrap.cpp)

target link libraries(calc console calc console static)

T H F D T PN B b doxygen-cale F1 dooxygen-cale console, F H. 7] PL$% 75 AE BE AR SCRY .
T B IAR SR A2

12.7.2 FEBARMSCH
ANV I H BAZ AR A A B AEAEETIZ B 5% i S0RY:




« README -1 H &

« LICENSE -5 It H 54 rT e

W] LA SIS I AR N 25

INSTALL ~#iA 22 %5 fiT 75 i 25 9%

CHANGELOG -4 i 7E A [R] il AS e A 1R B 3 B X

AUTHORS -#10HA Z A vawk#, WIS 4 R R 772

BUGS - 51 i m s 1%, 48 S anf s Bk i

MV R B LSRR, CMake A B 30 K AE 75 BVE F——380A B 34T N BRI T DL X
SO C++ T H R B RER 5, AT BN LIRS .. 1ENS%, XEBRE— DR
NEISCAEEE, N —/ME ) README U 46:

# chapter-12/01-full-project/README.md

# Calc Console
Calc Console is a calculator that adds two numbers in a
terminal. It does all the math by using a **Calc** library.

This library is also available in this package.

This application is written in C++ and built with CMake.

## More information

- Installation instructions are in the INSTALL file

- License is in the LICENSE file

XATEIRE, AIEEA AR, ERY B4 .md——1KK Markdown, iX & —Fp3E T SCAR RIS XA TE
5, T HEE. 4 GitHub X155 FIVE 2 SCAR gnfE 2 5 DL & 194 X R IR S04
INSTALL & kG IX Ff:

# chapter-12/01-full-project/INSTALL

To install this software you'll need to provide the following:

- C++ compiler supporting C++17
- CMake >= 3.20

- GIT

- Doxygen + Graphviz

- CPPCheck

- Valgrind

This project also depends on GTest, GMock and FXTUI. This
software is automatically pulled from external repositories

during the installation.

To configure the project type:

cmake -B <temporary-directory>

Then you can build the project:




cmake --build <temporary-directory>

And finally install it:

cmake --install <temporary-directory>

To generate the documentation run:
cmake --build <temporary-directory> -t doxygen-calc

cmake --build <temporary-directory> -t doxygen-calc console

A S, HilT U EER TR SRS, AT LR L i 2 75 5K .

LICENSE UG BT, BN EERROBGE 7 T B — 28 Tl il (B ). RATATE A COWE
FIA B30, T v DVRVE 2 HoAth 10 H — A8 FH B A VP rT o 5 T3X AN H, A MIT
o MR EAARTTE K FRE, TR SR B AR —BE/Y RIS, PORE —H 2
%

# chapter-12/01-full-project/LICENSE

Copyright 2022 Rafal Swidzinski

Permission is hereby granted, free of charge, to any person
obtaining a copy of this software and associated documentation
files (the "Software"), to deal in the Software without
restriction, including without limitation the rights to use,
copy, modify, merge, publish, distribute, sublicense, and/

or sell copies of the Software, and to permit persons to whom
the Software is furnished to do so, subject to the following

conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY

KIND, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE
AND NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR
OTHER DEALINGS IN THE SOFTWARE.

)i /& CHANGELOG, #efif BRIEASCHF RIS, AEAE A T BOIF AN B3] AR AA 4R 2152
FET AR VE A RRAS . B, £E 0.8.2 A P B IN 1 SRIEAFIE, RFE U RESIRA . BTN
FEf TR ORI A # B T

# chapter-12/01-full-project/CHANGELOG

1.0.0 Public version with installer
0.8.2 Multiplication added to the Calc Library

0.5.1 Introducing the Calc Console application




’0.2.0 Basic Calc library with Sum function

FATHTH BUAE D58 il 7 —— T DI ks B, R JRACRS bR B %, IR R
LA 288, EHIXATLLAZRAE, WATLMER CIUCD Wik, XA 1. B2 — AR
RIS 7

12.8. 245

AR T RAVEL CMake 1B KIRFE. IAERTE AR T CMake 1 H br 2 A4 0],
LA B B IR L fig e 7 22 R R LB IR

A=, 3R T A AR A4 & CMake, 7 Gl F B e KR0S IR 16 JRACHS, CMake
(R oRBR AT A4, DLACARIRIE SCFA A4 H IR FRATMER: T CMake (P15 7R am 2R A
SR ARRAIEHIGN . T RN T I AT AR, IERRIE SRR A4, DR T A A
FApE SR T A

AR A R oy ZARATAT S F CMake AT AL W HoR. @ ilar & MR AR i
ek o FATRAF 7 ImEERIBORGETT, LT B ZS ORI ECE, e VBRI T
ANFERIERR . S5, W T CMake @i {§ A FetchContent 1 ExternalProject 275 B #E I H [
WAL, JEHEE T Git TEEHUE AT RER B ARTT 58, WSS 17 anfal i ] find_package() 1 FindPkgConfig
BERORENA., HXERA, RS H O ERaR.

a8 S RN WA EAT B3R 8. ORI w2 AT A, AL T CTest
FHMAAELE: Catch2 . GoogleTest il GoogleMock. k& tHAFEEN. 59 &, BFoth THE, T#T
ANF 20T B kg 204 S AT S K 2 4% (Clang-Tidy. Cppcheck 25), J-Ag% 1 Wifi] M Valgrind B4
PN IN Memcheck A7 AT 4%, 1X BRI B A 1 anfalfd H Doxygen A2 A%, DA i {5 SCAS A i
KEFRM. e, HR TUWFERS F2228mH, Gl n =K CMake 41, PLAECEAIEH CPack
A R R

E B T XA OR R AT .

REWRAFERTTEAS. KMNABTFA, WXFTOZRE C++ RETEUHAAL. K
X PRFH T RT S ERGFE G AEIERT, Al EZ SR AE G, ALiFEIFE!

R.

12.9. T RRI#)I%
B REL, EV R PN R
o MEERSEMB)A
https://stackoverflow.com/q/2152077
« FXTUI 5 H:
https://github.com/ArthurSonzogni/FTXUI
« option() &2 )3T #Y:

https://cmake.org/cmake/help/latest/command/option.html
o (FFURERAE) RATETIIESS, H Google $21it:


https://stackoverflow.com/q/2152077
https://github.com/ArthurSonzogni/FTXUI
https://cmake.org/cmake/help/latest/command/option.html

https://opensource.google/docs/releasing/preparing/

A AARERT gee T Pk SCAFf8 ] Clang-Tidy:
https://gitlab.kitware.com/cmake/cmake/-/issues/22081#note 943104
Cppcheck T}

https://cppcheck.sourceforge.io/manual.pdf

WM 4 5 H3A S README:
https://www.freecodecamp.org/news/how-to-write-a-good-readme-file/
GitHub T H (R R1RIE VAT E:

https://github.com/santisoler/cc-licenses

GitHub AR (7% 550 H V57l
https://docs.github.com/en/repositories/managing-your-repositorys-
settingsand-features/customizing-your-repository/licensing-areposi

tory


https://opensource.google/docs/releasing/preparing/
https://gitlab.kitware.com/cmake/cmake/-/issues/22081#note_943104
https://cppcheck.sourceforge.io/manual.pdf
https://www.freecodecamp.org/news/how-to-write-a-good-readme-file/
https://github.com/santisoler/cc-licenses
https://docs.github.com/en/repositories/managing-your-repositorys-settingsand-features/customizing-your-repository/licensing-arepository
https://docs.github.com/en/repositories/managing-your-repositorys-settingsand-features/customizing-your-repository/licensing-arepository
https://docs.github.com/en/repositories/managing-your-repositorys-settingsand-features/customizing-your-repository/licensing-arepository

fi: HE#ES

TAE S WA LS, MR EM. CMake (X7 HMBCH A AR ©NfE
SRR ALERIE. TR ERAE, DR PIRNCF ISR 7 TR A, HEENINE
DU (275 T 29 RS T R AR ER), (B4R E Zh AL Tt H 528 75 22

Rl AR B E T M A& L 2 M. KR — AN T R B 225 BB 7 SO Y
LA . 5 fEEZE R, 07 RS sERE .

« string() 54
. list() #§4
. file() #5§4

+ math() &4

string() ¥§%

string() i FH TEAE AT 8 o B AL T 2 MR, TR 47 B AT A A R A - 48 2R B 48
B LB maAv Y. 20N JSON #:4E (H CMake 3.19 DO 5 — A A AR

SEREPIAN T O] LAEAE LR SO F R B https://cmake.org/cmake/help/latest/comman
d/string.html,

#:%% <input> 2411 String() BFIGHEZ Z A <input> {8, FELEAT iy 2 HIK FE LR R

string (PREPEND myVariable "a" "b" "c")

XM T

string (PREPEND myVariable "abc")

KAEFE— T BT Al ) string() #3.

RERME#]R
A LT LR K

« string(FIND <haystack> <pattern> <out> [REVERSE]) & <haystack> 7 #: H4# & <pattern>, I
BB A B A N BEEE AN <out> & fE . #{EH REVERSE Frd, FMNFRFH R B ZRF
ko X HGEHT ASCH 4 (MR Z 7T 3CRF).

» string(REPLACE <pattern> <replace> <out> <input>) | <replace> % #t <input> ' <pattern> 1] Ft
AHIL, FFAFRELE <out> ZER .

» string(REGEX MATCH <pattern> <out> <input>) #4 <input> ' <pattern> ] 5 — XK H Il 5
<replace> UL, F¥4HAFMELE <out> L EH .

« string(REGEX MATCHALL <pattern> <out> <input>) FH <replace> ILFL <input> H <pattern> ]
FrE I, FRREAIE NIE S BRI R AFE AE <out> A E .

+ string(REGEX REPLACE <pattern> <replace> <out> <input>) i <replace> ik % #t <input>
1 <pattern> HI A HIL, FHAFGELE <out> A E 1,



https://cmake.org/cmake/ help/latest/command/string.html
https://cmake.org/cmake/ help/latest/command/string.html

R R AR A ERAF AR <regex> AR Sk 1€ LI C++ 135 AT LAAE F 4 3R 4178 i UG e
<replace> FKIL X GE T A ALAFANT, N2+ (FFEXURHL, MEIEF#EITZ50).

1#AE
EEIPNVIRIL ! S

« string(APPEND <out> <input>) Lt Il <input> #4578, HURAFELE <out> I FZRFE

« string(PREPEND <out> <input>) @1 7£ <input> 7 H BTN _ERTLE, SURAFHELE <out> HH
FRFER

» string(CONCAT <out> <input>) T H #2L[1) <input> F4F 5 HW EAIFE/E <out> LR .

« string(JOIN <glue> <out> <input>) ¥ A #2LH] <input> T 5 <glue> HZHE, FHHHAEN
HR IR AR 2755 ER AP AE <out> AR & rh (ANZENS 51 AR & A I AR X)) o

« string(TOLOWER <string> <out>) 4 <string> ¥4t /N5 I HAZETE <out> L.

o string(LENGTH <string> <out>) 115 <string> 775, HH 45 RAAEAE <out> L.

« string(SUBSTRING <string> <begin> <length> <out>) M <begin> 7T FFIGFEI K <length> F
AT <string> T FAFH, IR HAFEIE <out> LR . length A-1 7] LB “ BB 745
iR,

« string(STRIP <string> <out>) M <string> H IR EFEFIFT S 25Hs, FHAW 45 RAFEIE <out> L
.

« string(GENEX_STRIP <string> <out>) & <string> {3 FHI i) Fir A AL i R IA 20, P8 45 2R A7
fii £ <out> L&,

« string(REPEAT <string> <count> <out>) £ ili— MU 7 <string> ] <count> X E W75, I
e FAFAEAE <out> L E .

EE4R
AT ER I BB R B

string (COMPARE <operation> <stringA> <stringB> <out>)

<operation> Z ¥ /& Ll N 2 $2Z —:LESS, GREATER, EQUAL, NOTEQUAL, LESS EQUAL &
GREATER EQUAL. ¥ T Lb# <stringa> 5 <stringb>, 45 % (true ¢ false) K174 1E <out> A 1,

e
I A AT LU 2844

string (<algorithm> <out> <string>)

WS H NI <string> 1 <algorithm>, F¥G45 RAFMELE <out> B E . LA R

MD5: Message-Digest Algorithm 5, RFC 1321
SHAT1: US Secure Hash Algorithm 1, RFC 3174
SHA224: US Secure Hash Algorithms, RFC 4634
SHA256: US Secure Hash Algorithms, RFC 4634
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SHA384: US Secure Hash Algorithms, RFC 4634
SHAS512: US Secure Hash Algorithms, RFC 4634
SHA3 224: Keccak SHA-3
SHA3 256: Keccak SHA-3
SHA3 384: Keccak SHA-3
SHA3 512: Keccak SHA-3

IR S

string(ASCII <number>... <out>) i <out> ¥ & F{7-f 45 '€ <number> [ ASCII “F4F .
string(HEX <string> <out>) ¥ <string> ¥4 & (1) -1/ kil 3R 7 T X1 HAZMEAE <out> L&
H (H CMake 3.18 PLK).

string(CONFIGURE <string> <out> [@ONLY] [ESCAPE_QUOTES]) 5 configure file() i) L{EJi
HEAHE, (FEH T FR . 45 RAFETE <out> B EH,

string(MAKE_C_IDENTIFIER <string> <out>) ¥ <string> H' [ JE 7 BT PR/ 56 4 9 R RI 2k,
W 25 RAFELE <out> L EH,

string(RANDOM [LENGTH <len>] [ALPHABET <alphabet>] [RANDOM_SEED <seed>] <out>)
i F ok B BEHLAPF <seed> B FJ ik <alphabet> AE il <len> FAFHIBENLZAFE: (BRI N 5), FK
45 RAFAHALE <out> R,

string(TIMESTAMP <out> [<format>] [UTC]) A= s — >3~ 27T H BRI (B 7455 5, k3L
FAETE <out> L E

string(UUID <out> ...) AE il —ANE A ME—FRIRRF. XM LE R RA MR k.

JSON

Xt JSON A% 3745 5 UFRAE A LN 2244

string (JSON <out> [ERROR VARIABLE <error>] <operation + args>)

AIUFERAE, #OK 45 RAFELE <out> A&, HHRAFAHAE <error> A E . #MELHSHINT:

GET <json> <member|index>... {# /] <member> #4128 <index> M <json> F4F 5 HiR [A] — A B,
ZATCENME.

TYPE <json> <member|index>... i <member> {128 <index> M <json> FFF £ HH iR [A] — A~
WENTCR MR,

MEMBER <json> <member|index>... <array-index> {#i H} <member> 425X <index> M <json> ¥
75 IR [A] <array-index> A7 B ) — N2 MR TR % .

LENGTH <json> <member|index>... ffi | <member> {2 5Y <index> M <json> F4F 5 HH iR [A]—
MM AR TR TR I

REMOVE <json> <member|index>... &[5l ff <member> #4258 <index> M <json> F4F 5 H
BrR— A TCRINAE R .




* SET <json> <member|index>... <value> f# Ff§ <member> #/25% <index> M <json> F4F H H1iR [A]
<value> EJFR|—APEEZNICRMILE R
« EQUAL <jsonA> <jsonB> 115 <jsonA> Hl <jsonB> /& {5 /H%

list() 5<%

AR TR T HIRAIEA LA B, R, BOEONHr . e iRy (i
BH). HUEREE, EWRORE R EGE.

FERE R AT W] AEAE SOk 4k 21

https://cmake.org/cmake/help/latest/command/list.html

e
EDRDIRTEN

list( LENGTH <list> <out>) T4 <list> W EH IR, IHKL RAAMHETE <ous> LR,

list(GET <list> <index>... <out>) ¥ <list> Jt& 5 <index> & 5| 5|3 —E & il F| <out> &,
list(JOIN <list> <glue> <out>) | <glue> 73 F&FF <list> L&, FFF&4E R 775 R AAETE <out> L
H

list(SUBLIST <list> <begin> <length> <out>) 5 GET #:ML, HEE/EVERMA L ERNET].
4 <length> A-1, MR E <list> 48 & FHE AL A <begin> 2 5] FIFI R K EHITTER

Bx
AL H R TE <list> BEPE <needle> LRI RG], FFREE RAFMEIE <our> BEP (HWH
HHZLER, WAR-1):

list (FIND <list> <needle> <out>)

A VLR LR K

» list(APPEND <list> <element>...) & — 8% 1> <element> {H ¥ N E <list> L &K E .

« list(PREPEND <list> [<element>...]) 55 APPEND 281, {H{E <list> 2 & I LRIt

« list(FILTER <list> INCLUDE | EXCLUDE REGEX <pattern>) iZ i€ <list> 7% & DA & R HERR {1 VT
fic <pattern> [F1JC

« list(INSERT <list> <index> [<element>...]) 7E45 7€ 1) <index> 4b[A] <list> AF BRI — PN Z A
<element> {H .

« list(POP_BACK <list> [<out>...]) M <list> L& REMEE—T0R, FFRKIHLAAEETIER] <out>
BEt . HIRME T 24 <out> AL, NLKHMIER T 2 o R KREAEA.

« list(POP_FRONT <list> [<out>...]) Z&fLF POP_BACK, {HM\ <list> 28 &I LR — DIt &K .

« lisREMOVE_ITEM <list> <value>...) FILTER EXCLUDE HIfii' 5, {H A IENFELR.

+ list(REMOVE_AT <list> <index>...) M <list> F#ER$F 2 <index> AT ER
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« listREMOVE_DUPLICATES <list>) M <list> |5 5 & 37 .

» list(TRANSFORM <list> <action> [<selector>] [OUTPUT VARIABLE <out>]) %| <list> J& 3 W H
R Rt
BRSO, ZEER A TRrA oK, EA] LA <selector> SRR I MR . ML T
OUTPUT _VARIABLE X5, $2MLMFIF% KA (b5 ), &5 R A E <out> A8
=,
DL $E48% 7 H AT <index>, FOR <start> <stop>[<step>], LA REGEX <pattern>. #{/E+E
APPEND <string>, PREPEND <string>, TOLOWER, TOUPPER, STRIP, GENEX STRIP #!
REPLACE <expression>. _L{F 3 5 B A M [F % FRH string() A =0AH [

HeF
A LU JURM R K

» list(REVERSE <list>) fiij B3 @i (3] <list> HIFF
« list(SORT <list>) #% 78 7 X FIRBATH Y « B2 mPETIE S HEL T

file() 3I5<

ZAE S 5 SO DG S R B2, AR BIUE AR, 5 AL 7R A SO RGN R
TN AE B AT R B BT

SERE B AT ] DAEAE S SR 4k 21

https://cmake.org/cmake/help/latest/command/file.html

E
CORIIRTER

« file(READ <filename> <out> [OFFSET <o0>] [LIMIT <max>] [HEX]) M <filename> i3 B 344 5]
<out> AP H . BEHUA LM MFE B <o> JTAR, FHIMAE <max> AT ATILFRF. HEX Fr&faE
B Y S AZ e o N BER RO

« file(STRINGS <filename> <out>) M <filename> 4k [ SCAF 2 U755 5 3] <out> A .

+ file(<algorithm> <filename> <out>) M <filename> ] {4115 <algorithm> W57y, U445 BAFAE
fE <out> & H. FHKIFIELS string() Ma7 FIEAA I .

* file(TIMESTAMP <filename> <out> [<format>]) A4 i £f 44 <filename> [1] SC A4 [8) 8K 1) 7455 HE
T, IR HARELE <out> L&, TWikh#EsZ <format> FHFH

» file(GET_RUNTIME DEPENDENCIES [...]) 3KHU$E & SCAF BIIE AT IS AR 0. 31X A2 — AN e Ry
4, HBETE install(CODE) 5% install(SCRIPT) H{# ]

PN
47D LR
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« file({WRITE | APPEND} <filename> <content>...) ¥ F7f <content> Z %[5 A B(iE i 2
<filename> [F) 30, FFIRALI RGMEBEAAE, HiB A E.

« file({TOUCH | TOUCH NOCREATE} [<filename>...]) 5§ <filename> [ [AJ8k. #5 A ANAF
£, 4 HAE TOUCH #2:0 F ag.

« file(GENERATE OUTPUT <output-file> [...]) /& —FmZiE0, T N4H7 CMake Generator %}
ARG R B AR R — A SO

+ file(CONFIGURE OUTPUT <output-file> CONTENT <content> [...]) % GENERATE OUTPUT
—FELAE, AT Dlodid A B e B o5 AL R R B A ) SO

X ERG
A LU JURM R K

* file({GLOB | GLOB RECURSE! <out> [...] [<globbingexpression>...]) A T TS
<globbingexpression> [ L AF 5K, I HAEMHAE <out> L& . GLOB_RECURSE =
[EREEREH) TS SP

+ file((RENAME <oldname> <newname>) ¥ S {4 M <oldname> %5/ | <newname>.

« file((REMOVE | REMOVE_RECURSE [<files>...]) fflFk <files> REMOVE_RECURSE Z#ilFx H
Ko

« file((MAKE_DIRECTORY [<dir>...]) 8I% H 3%

« file(COPY <file>... DESTINATION <dir> [...]) ¥ 0 E i 2] <dir> Hbr. #RALIHIE. 5B,
BRI T

« file(SIZE <filename> <out>) {2 HL <filename> f) 75 K/, HBHAFMETE <out> B EH .

« file((READ SYMLINK <linkname> <out>) £HX <linkname> 58810 H brifis, HH A7 44
£ <out> AL E .

« file(CREATE LINK <original> <linkname> [...]) £ <linkname> 4b 1| —~45 1] <original> 4K
%,

+ file({CHMOD|CHMOD RECURSE} <files>... <directories>... PERMISSIONS <permissions>...
[..]) BB SO H S AR o

BRI
A LUF JURp R

« file(REAL_PATH <path> <out> [BASE_DIRECTORY <dir>]) M % 4% 5 4 % % 4% 4 e
A TE <out> WE . AIIEMIFEZ <dir> 2 H %, M CMake 3.19 AR .

« file(RELATIVE PATH <out> <directory> <file>) TH 58X} T <directory> [ <file> #4%, FHHH
TEABAE <out> AL B,

« file({TO_ CMAKE PATH | TO NATIVE PATH} <path> <out>) $4%:#t 5 CMake 4% (FH IEAHT
YRR E ) B G ANLEE AR [, 25 RAAETE <out> B,

&4



A UUT LR K

* file((DOWNLOAD <url> [<path>] [...]) M <url> F# S HK HAFELE path .
« file(UPLOAD <file> <url> [...]) _F4% <file> | URL.

E
Bl E P UL <path> BEIR_ECE — AU

file (LOCK <path> [DIRECTORY] [RELEASE]
[GUARD <FUNCTION | FILE|PROCESS>]
[RESULT VARIABLE <out>]
[TIMEOUT <seconds>])

ZA AT LA $RAE A FUNCTION. FILE B( PROCESS, UL <seconds> (I HE4T PR,
B, 5% RELEASE 87, 25 R AETE <out> B EH,

UEL=
VAR SR B BAT AR 2544

file (ARCHIVE CREATE OUTPUT <destination> PATHS <source>...
[FORMAT <format>]
[COMPRESSION <type> [COMPRESSION LEVEL <level>]]
[MTIME <mtime>] [VERBOSE])

‘BIAE <destination> 4% E I —MERSCHE,  Hh A S SRR 202 — 1 <source> A4 7zip.
gnutar. pax. paxr. raw 2 zip (paxr G, & P SRR 4a g0, W] DO LRty —
ANPALECER 09, Horb o AERIMES

PR AA BLT 44

file (ARCHIVE EXTRACT INPUT <archive> [DESTINATION <dir>]
[PATTERNS <patterns>...] [LIST ONLY] [VERBOSE])

‘B UL EL AT 3% <patterns> {H 1S4 A\ <archive> ##HXE| H #F <dir>. %4 LIST_ONLY 8, N
AR, M2 RSt

math() 1§%

CMake i 5CHF— 28] L FEARRAE . VRIS 215 2 IAE LR

https://cmake.org/cmake/help/latest/command/math.html

A E— N ERIE AR HAE VAT <format>(1-7N#E i B2 H) 1745 B AF A TE <out> A
B, WAL NS

math (EXPR <out> "<expression>" [OUTPUT FORMAT <format>])

<expression> {H & —NFERFH, CRF C AR H B REAERF (e e B BAMFE S X):
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o HAR: A+ - K % HERIEHE
o f7#E1E: | or, & and, ~ xor, not, << ZEFEAL, >> H AL
« FET ()

WA AT LD BN A R R A
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