y 4

@

The Complete Guide to
Speed Up Your C++ Builds

C++fyjE
1BE X e




C++ HENEER

H=R

C++ MEBBIGMRIE 3
AftA C++ MEFEBKR? 3
A AFREEEZRNDKRERE? oo 4
FE C++ MIFMBEEBREIAE e 5
BEEERBAKBIMEYEE 5
A 6
RS VS TIRSHEIE - 9
Plmpl Idiom REMLE - 13
BIRIAEE oo 18
FURBESLIUME 19
fEF Include guards — --oorrresrsr 21
B fRBEIIT oo 22
KAWBMRAEE 22
PHREE - Incredibuild BRAFR - 23

) INCREDIBUILD . © 2023 | All rights reserved. Incredibuild Software Ltd.



C++ HENEER

C++ M B REME IR E

C++ B—T1HRRBES, RIMNEBEBEEN LB C++ RN EIHEE DX IRIRIEE (S
CH+ BT, B AR R R EFERS A, XX R ARV IZMEE DI PASKIR, # 2/ NI
fio

XA PR AFEE, BT LOR R E . DHBESHE TIRIMRH, 5 /#54 50 2Z (CI/CD) ERM
SBARBEASTBA—NERHZNFEE BN T FRINE, WIE?

BZ NEETLAMAEE —E AN BXLE KAV R B HITRNER (B XKCD dI5eiE R T
BYBREE) o AT, M B E NN X DRIES K E. R, HIT2W—KAR?

& — C & Chrome | chromey//tracing
Record ] Save I Load l trace json Flow events || Processes ” View Options || | — ‘ - ||Z
| 0 min |8 333 min 16.667 min
| 16.667 min -
» Process 4260 X
4776 [ = /+//Build time for a one line change iy |
v Process 4261
4777 [
» Process 4264
4777 [ & & & Scrummaster fresked ot @

U EERARZER NS MAFNEEERERZL, 4E15E)

At 4 C++ BT K?
BZ C++ ARAREBEREX DB LTFHIHT JUNREA, LA XA

o MENBZRRTE

o MERFHIIAZ

o MEREAIIRRIFES/ RS

o WEARERMGRIFAMT, NEMAEIR
o BEREFEFHHITREMRK

o AURBEEARLAER /2D

o ABERX

REFEFMAXMGRBRREZ —, B LR, XA EBMHE—RRE —fRY, HiEFIEPOE
PRENERDSHAEWEN BT K EZRE,

) INCREDIBUILD © 2023 | All rights reserved. Incredibuild Software Ltd. g



C++ HENEER

At 2FERHEZET Kip)@E?

REAR, XB—TMBRFHVRE A& C++ HEH, 8 40% IAREIRS, WENEE—TEE
B, REY 40% ML ERFREIAAXZ =N RE 17% BARTINAX AR B F5H5H
B, ARMERS B U Se R HEF & A2 (B EME) , BB HER N H B £ 55 LUBE R 4% 1%, X ] At
SXTALR = E R R0,

F IR AN Z AT B Bl R AZAZBYET 8] P, EESEMRARIRERE,

FRigit  BEMZEMMRIT YRhg Sl oM EFHTEIbug

w

N

—_

O

I EREBYFF A EREER bug BIAERY A s

XNERRBEE, JIETEREMNERLNE bug HEE R G105 F B i8] K< i 4f
5, BBABRSBUREEZH bug BEIEFIA T XORFIB I B S AR A, RIEFBREHN BN
RiRMAEDRRF AT IR, SRENMELHEXRER,

IR BRIER MR R EER BRI B FHEE A, LA LUsIT NI, BRA A RINERE
RREES ORFNHITHSAE D, MENRNBREBZFH K.

FREVRRBZEWE BT RME R NRWE R IRFEEE K], ABAF A EEAE
BB B R Bl o X EEE B B B el K SRV B AN B3 Al A

) INCREDIBUILD ,I 4 © 2023 | All rights reserved. Incredibuild Software Ltd.


https://isocpp.org/files/papers/CppDevSurvey-2020-04-summary.pdf
https://www.incredibuild.com/blog/the-future-of-software-development

C++ HENEER

4850 C++ miFBT | HIEB MBI B &

ERIERE T, TN BRI C++ RIFFEB G %

NN LABXEH RN TREMRRIFIP?REE — i, TAXDNOENEMBERS =, &
A e SIS E=R e N

BAVRAE, BRI B M A AL EFF o

ERE, AEMPN BB RS REBE2EUY, EREB R T URKIEREENNE, RETRIEF
Rz ARl e FE—E/ESE T IF. 374, £/ Incredibuild NIE 2 2 IR Y B2 A E AR

EAZY, BT,

RPN 23

ELENR, RANREHZ—MEREENBRAL R NRAE B LEFREL, RALENIE
D C++ # 2 BT (8] BY[R) . 88 2 B9 RAM. SE4F RUBBE AN S 47 AY CPU & ] LIZE G 9 2 AT 8],

TTEN RAM B9 /R E 7

i+ EH1E RAM (MB)

2000 I

1990

1980

’ INCREDIBUILD r © 2023 | All rights reserved. Incredibuild Software Ltd.




C++ HENEER

R 2> 5 68 T
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#pragma once

namespace SongLibrary -

{

class Lyrics
{

// The code for Lyrics is complicated...
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#pragma once
#include <memory>
#include <string>

#include <vector>

namespace SongLibrary
{
class Lyrics;
class Playlist;
class Song
{
private:
std::wstring m Writer;
std::wstring m CoAuthor;
std::shared ptr<Lyrics> m Lyrics;

int m YearOfRelease;

public:
int GetYearOfRelease() const { return m YearOfRelease; }
std::wstring GetWriter () const { return m Writer; }

std::wstring GetCoAuthor () const { return m CoAuthor; }

// Constructor for clients still using classic C++

Song (std::wstring writer, std::wstring coauthor, const
Lyricsll const lyrics, int yearofrelease);

// Constructor for clients of modern C++

Song (std::wstring writer, std::wstring coaauthor,
std::shared ptr<Lyrics >lyrics ,int yearofrelease;)

// Design Decision. Copy and Move allowed. No assignment

Song (const Songé&) = default;

Song& operator (=const Song = ) &delete;

Song (Song = ) &&default;

// Design Creep. Unfortunately we have a requirement

std::vector<std::weak ptr<Playlist>> m Playlists;
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#pragma once Playlist.h
#include "Song.h"

#include "Lyrics.h"

#include <vectors>

#include <chronos>

namespace SongLibrary

{

class Playlist
{
private:
S td::vector<Song> m_Songs;
std: :chrono: :duration<int> m TotalPlayingTime;
S td::shared ptr<Lyrics> m LyricsOfCurrentSong;
public:
S td::wstring getPlayingTime () ;
bool RemoveSongFromPlaylist (Song toberemoved) ;
bool AddSongToPlayList (Song tobeadded) ;

X PRI BRREAF?

design

Not a good
0" CodeAnalysis.exe

£3 std

{3 songlibrary

48 Song

@ Playlist

% Lyrics
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REE EEH Song M Playlist Z [B] 9B IF KB KX FR T 057
AGRFFNIZE T A F?
' CodeAnalysis.exe HEBRIt

€8 std

@} songlibrary

48 Song

Q& Playlist

% Lyrics

SIRCCERGOLITHY, M A LR E WY [a],
(BT AR , BB R0 A7 EANR I o LEIh, HIREU# IR

B, BB ET—THER, AENENENEMN S EZERE/EMEERER.

— &=
AR VS TS HE RS
XNFER RN E TS, BB IRIRIERAE A — Mo B Z RN G %,

ohASHEEZE (DLLWindows)
S INEESR (dylib Macintosh)
S INEBIZE (DL Linux)

BV KLAEFAUBEASDSE BT XERNBABREASZNEG MMBERITEERE,
BT AR R 4872 4 15 B 18l

BRHAITXFRNENEEZEWMEINILI . AR B R, ZULEDSURBBRAES. 5 DLL
AR O X ET W, &RF D E— TR B RATAIMR =6 75 =N TR

EEBRAE REB R S WES Bl S
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MREFAERTNEMAR™5m, W DLL EZMASRKEFREE B miRd iR == £, B
M DLL BB AERE, LR SHERET.

BMNELE—THRNAET —Nsi7rf, EMMEE T BEN B0 5 % WAL BRNB#E— S o
it Bk, BAVEEZ Playlist MM Songlibrary Z#Z 8]0 B2 — MR AIEZ R 8] Bl
XEFIRIE:

#include "Song.h"

#include "Lyrics.h"

#include <vectors>

#include <chrono>

namespace PlaylistNS

{
class Playlist
{
private:
s td::vector<SongLibrary::Song> m Songs;

std: :chrono::duration<int> m TotalPlayingTime;
std::shared ptr<SongLibrary::Lyrics>
m_LyricsOfCurrentSong;

public:
s td::wstring getPlayingTime () ;
bool RemoveSongFromPlaylist (SongLibrary: :Song
toberemoved) ;
bool AddSongToPlayList (SongLibrary::Song tobeadded) ;
Playlist () ;
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B E B MR
O CodeAnalysis.exe

I} PlaylistNS

£} Songlibrary

4B Song

% Lyrics

RBEE, FANTRI LA SongLibrary FRIFRBERE D B — MRIIAE, F1E 2 Songlibrary /%
BARRKZW PAURMNBED BRI — PSS EF,

[ Songlibrany.vexproj DLL *Eﬂ%ﬂ’,

[0 diimain.cpp

[ Codetnalysisvcxproj

T Playlisth

[ Song.cpp
1 Seng.h [0 Lyrics.h
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BAPEE T —THIIRHRY pch.h/pch.cpp X L BN Z EFIER XA U TR ENF R

#pragma once Framework.h

#ifdef SONGLIBRARY EXPORTS

#define DECLSPECIFIER _ declspec(dllexport)
#define EXPIMP TEMPLATE

telse

#define DECLSPECIFIER __ declspec(dllimport)
#define EXPIMP_ TEMPLATE extern

#endif

E Windows S DLLERELRIAL Sl o
UHENEEEMXGERUMAEACRZEMMI DLL MAEZT L,

*#| SongLibrary - ‘t','SongLibrar}-‘::Lyr'ic5 Lyrics.h
#pragma once (BER)

= SongLibrary

{
DECLSPECIFIER Lyrics

b #define DECLSPECIFIER
Expands to: {
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BILAEE, Lyrics 2£Z M DLL SHAY XY Song.h WA TUHI TR MBI B L BIRATEE R R LI 7 4

PES:
Severity Code  Description Project File Line
Warning C4257 Songlibrary::Song:m_Writer": class CodeAnalysis D:A\Demo\Song 13

'std::basic_string<wchar_t,std::char_traits<wch Library\Song.h
ar_t>,std:allocator<wchar_t>>' needs to have
dll-interface to be used by clients of class

'SonglLibrary:Song' .\

#include <vectors>

#include "framework.h"

namespace SongLibrary

EXPIMP_TEMPLATE template class DECLSPECIFIER
std::shared ptr<Lyricss>;

class DECLSPECIFIER Song

{

private:

BB R, FATHBER std::shared_ptr<Lyrics> FEMFFE X . A7
FA DLL #O LW STL KRB —1THFHRITIREZE KEELN?
B Pimpl!

A VS oA EIE

Pimpl B—F&ZWLAVE A, @R/ L2 BRERMIRIERE C++ TE 2 T(E] BRI
NERIRE LA, RN EBLERFSFEEERIUNAT ABLINAREERE, BRTERIZENE
Fimf R E, R AR EHRIF XAKRES T 1£8E.

I FATUUEEIR T ShinyNewString 28941
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Client 1
ShinyNewsString I
| -m_Ptrimpl:Simpl
+CountOfCharts() .
+API_10 Client 2
Simpl L | +AP2.10
-m_data:Rope <
+CountOfCharts() :
+APIL1) r=-----'- -————- 1
I I
+AP2_10 |  Simpl |
I I
i I
I -m_data:Trie 1
I I
i I :
I +CountOfCharts() 1
| I N AR & R mE
| +API_10) |
I +AP2 10 I
I I

T igitERiEF HEITRE LI, PR LU ERSL IR B e K895 R P im B N IEERRY . X IE 1%
AR A 4 12 B B AE RIIR o

ZELHI9, XPMFEBRENEGHE, £EA pimpl B B AR XN R RBEEIES
JER R SR ZERY, A IE — DR A K NIT AR SR RIS/ E R &%, ARt
AR TER plmpl B —FREFHIRA, BILURD C++ T E BT RY [8],
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EFENMEELETTRE, BABIRBWEIER plmplidiom RIEWIKIT

BNEXNRZERE:

class DECLSPECIFIER Song Song.h (fEF STL)
private:
std::wstring m Writer;
std::wstring m_CoAuthor;
std::shared ptr<Lyrics> m Lyrics;

int m_YearOfRelease;

public:
BRITEHEES N
XF Song K 1E
(8P CodeAnalysis.exe Pimpligit

@ “dynamic initializer for 's"

@ song

bd @ Songlmpl
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BB RREXF:

#pragma once

#include <memorys>
#include <string>
#include <vectors

#include "framework.h"

namespace SongLibrary
class Lyrics;
class SongImpl;
class DECLSPECIFIER Song

{

private:

SongImpl* m songImpl;
public:
int GetYearOfRelease () const;
std::wstring GetWriter () const;
std: :wstring GetCoAuthor () const;
// Constructor for clients still using classic C++
S ong(std::wstring writer, std::wstring coauthor, const
Lyrics* const lyrics, int yearofrelease);
// Constructor for clients of modern C++
Song (std: :wstring writer, std::wstring coauthor,
std::shared ptr<Lyrics> lyrics, int yearofrelease);
// Design Decision. Copy and move allowed. No assignment.
S ong (const Song&); // Can no longer be default. Why?
Songé& operator=(const Song&) = delete;
Song (Song&&) ; // Can no longer be default. Why?

~ Song(); // Naked pointer member needs a destructor.
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&/a, BTS2 Songlmpl 2£:

#pragma once
#include <string>

#include <memorys

namespace SongLibrary

{

class Lyrics;

class SongImpl

{

private:

std::wstring m Writer;
std::wstring m_CoAuthor;
std::shared ptr<Lyrics> m Lyrics;
int m YearOfRelease;
public:
int GetYearOfRelease() const { return m YearOfRelease; }
std::wstring GetWriter() const { return m Writer; }
std::wstring GetCoAuthor () const { return m CoAuthor; }
SongImpl (std::wstring writer, std::wstring coauthor,
const Lyrics* const lyrics, int yearofrelease)
m Writer{ writer }, m_CoAuthor{ coauthor },
m_YearOfRelease{ yearofrelease },
m _Lyrics(const cast<Lyrics*s(lyrics))
{}
S ongImpl (std::wstring writer, std::wstring coauthor,
std::shared ptr<Lyrics> lyrics, int yearofrelease)
m Writer{ writer }, m_CoAuthor{ coauthor },
m_YearOfRelease{ yearofrelease }, m Lyrics(lyrics)
{}
S ongImpl (const SongImpl& other) :m Writer{ other.m Writer
}, m_CoAuthor{other.m CoAuthor},
m _Lyrics{other.m Lyrics}
{}
Vi
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Al [ 7= BA

WRIRBYIFET plmplidiom AEWER, (BT #EFIR AN E S 7E ShinyNewString BYk
SR, WiZRE Simpl WEIAARR (XEKIME) , MARE #include B4 Simpl kXX,

A AR RMERMALX D, EREMIAFTEEEAX LRI EERRELXA,
BT EEMAHREERE LM, MR T 4RIFE,

NEEE, XEYIREA #inlcude<iostream > B EHRE,

Tostream
O %b(ﬂc Ostream Toftream

|
Tosiwa

AT FERERIXEY R, REEAXX R EAIAER, LS M. TERMNERNTAE -1
KB, Tl I TR AR ER T R AR,

namespace SongLibrary

{

class Lyrics;
class SongImpl

{

private:
std::wstring m Writer;
std::wstring m_CoAuthor;
std: :shared ptr<Lyrics> m Lyrics;
int m YearOfRelease;

public:
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TR K ST 1

TR A B M E BT A TNLIER C 830 C++ KX RRY — 3 HII S ERIF L, R
iZ‘ASUﬁFEF'E’Jf%DFnEH%B LIS HEFP, MR 7 4R 1F3R E - 4R 1 HAB), JR i E KX XA RVIZ R i8]
e BT IR IR M IR, SLRITR Y UEH BB NG F Ao

ER TR AP LUK AR IF BT BB 6 (&F.BIFIEE, AN HhNMBRIRET, MBELXHEHFALER
AT, AN ERBBI RS N RIFHERATHES DN ET, MEBBINRIFAXMTRESET,
MBS LE 2> B T 4R 1% T i

B, MRMEEAXHFNNTFTEMEEN, BAENIBERITEFE.

AN TRAF, BRIBELEE T pch.h 1 pch.cpp. XBFNRIFRLXHHM cpp XH.pch.h
85:

// pch.h: This is a precompiled header file.
// Files listed below are compiled only once, improving build

performance for future builds.

// This also affects IntelliSense performance, including code
completion and many code browsing features.
// However, files listed here are ALL re-compiled if any one of them
is updated between builds.
// Do not add files here that you will be up

this negates the performance advantage.

#ifndef PCH_H
#define PCH H

// add headers that you want to pre-compil

#include "framework.h"

#endif //PCH _H
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The CPP file pch.cpp contains:

#include "pch.h"

// pch.cpp: source file corresponding to the pre-compiled header

// When you are using pre-compiled headers,

necessary for compilation to succeed.

this source file is

FHEERE Visual Studio 1RE T # A CPP QI E 4R 1 L X4 B91ET,

Song.cpp Property Pages

r X

Configuration: | Debug

~| Platform: |Win32

~| &nﬁgumﬁon Manager...

4 Configuration Properties
General

4 C/C++
General
Optimization
Preprocessor
Code Generation
Language

utput Files
Browse Information
Advanced

All Options
Command Line

Precompiled Header
Precompiled Header File
Precompiled Header Qutput File

Use (/Yu)
pch.h
$(IntDin)$(TargetName).pch

o

Precompiled Header

Create/Use Precompiled Header : Enables creation or use of a precompiled header during the build.

Ye, /Yu)

pch.cpp Property Pages

7 3

Configuration: ‘Debug

~| Platform: | Win32

v‘ | Configuration Manager...

4 Configuration Properties
General
4 C/C++
General
Optimization
Preprocessor
Code Generation
Language

QOutput Files
Browse Information
Advanced

All Options
Command Line

Precompiled Header
Precompiled Header File
Precompiled Header Output File

Create (/Yc)

pch.h
$(IntDir)$(TargetName).pch

-

Precompiled Header

Create/Use Precompiled Header : Enables creation or use of a precompiled header during the build.

¥c, /Yu)
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£/ include guard

WL EA include guard AT LIRS LEE BT miFS IR EE B & L XM E RS HERBRIDITE ()
a, ) IR B b, FrE tRl &R 4 G ##define guards, LUBGLEZ B RS,

FEREHAZREMINMBEIR—TL T header guards ZFF, XSRRERBEERE NE
FERIEET — #pragma once &, AT RIFSRTERNEB ALY guard EE—PHE—Z K
RN A EEEF #pragma onces

BRI, BIE— N ANGRZSREE, RIESHIFNE. HLL, BINEEBRX—EN, F2EF
C++ 1R RIFN B R 2E R,

FERHANBBITRE T, TAVBLER #pragma once 1ERLMH, RAFNIBIRE 2 EH 33K
Visual Studio #miZ2s 89, IR B EE &/, HEBEMFamESRTE AL #fpragma 152,
A ARFFohe) KX guard,

Songlmplh + X 5Songh Lyrics.h

*/Songlibrary

HAERXHF. BYa
REBETRERERF B
‘RE guardo f&IXH¥E:

#ifndef UNIQUE_NAME
el A Ne]gf:]  #define UNIQUE_NAME

#endif

Lyrics;
SongImpl
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B—iRIFHTT

XA TFEMBE S, BIAMIAB B XMECER LURLD C++ HEBRIF 8 RERNTEINX
B, AANESEE T RIZFRTARRWER, A B NIEEMRZESBRRBIF M,

TEXMR DM EIRY SR, BENRIFLT (CPP X AEE—8, TR — T2 —EBEAHN
Xt XigE T 28, AANTLTHEEEMTFHES TR CPP RBYLI

ERAXME AN, QAN REWIED T, AR 7 iEERE. B AR —HFETHE (K—
W) Niks, 2T B RERAEENRE XEXEEIENE RERBAXGNEERTTZM
B,EEHEMNTY C++ WENREENB.AIURAEXREBETENT R
(pttps://ongtam.com/programming/2018-07-07-unity-builds/) & —H R F#E,

XA g iF 1L 2%

FABIVB WA EX M miXestbi2F RIERER S, A UAKRESABIEITHIEE. LIRS HR
FASE VIR FREUERIFN U AN RE, TEIRAREAE, FHRENEs B REE
o XZN T WRIFIRY &G M 5 IR XA LA FRIFRIAE B SE Mt 4, SN IR
7178 BBV 4R 1% 83 I I SR AB K2 4R 1 BT 18]
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OTHER MACHINES
(LAPTOP, DESKTOP)
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1
CLOUD NODES " © D)
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SERVERS, VS
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REEETNEN L Agent BEZE—PMEFB coordinatore & NHH Agent BIENLES AT LL
fEAIncredibuild IEFEMIT BN = HNZ IR,

FARMER, W CPU NESHERZ S5 L LT, XENERNZLIER IR E WM E B I01R
i,

MEFBNAEERE, X2 Incredibuild BITRHZ R,

COORDINATOR
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