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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]9EIF KB KX FR T 057
AGRFFNIZE T AFF?
' CodeAnalysis.exe HEBLIt

€8 std

@} songlibrary

48 Song

Q& Playlist

% Lyrics

SIRCCERGORITEY, M A L e E AT [a],
(BT AR , BB RN ) AT EANR I o LEIh, HIRE# IR

B, BB ET—THER, AENENENHEMSZEREREMREBERR,

— &=
AR VS TS EERE
XNFER RN E TS, BB IRIRIERAE A — Mo S wEZR BN G %,

&S HEEZE (DLLWindows)
S INERESR (dylib Macintosh)
S INEBIZE (DL Linux)

BV KLAEFAUBEASDSE BT XENBABREASZNES MMBERITEERE,
BT AR R 852 4R 15 B 18l

BRHAITXFHNENEEZEWMEINLI AN EIB R, BUILEDSUBBARAES. 5 DLL
IO X ET W, &FDE— DT RE N RATAI AR A6 75 =N T AR

EBRAE REB R S WES Bl S
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MREFAERTEMAR™5m, N DLL NEZMASRKEFREE B miRd iR = £, 8
M DLL M ZBAERE, L SHERET.

BMNELE—THRNAT —Nsi7rf, EMMEE T BE B0 75 % WELBNB#E— S o
it Bk, BAVEEZ Playlist MM Songlibrary Z#= 8]0 B 2 — MR AIEZ RS 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 NS M
O CodeAnalysis.exe

I} PlaylistNS

£} Songlibrary

4B Song

% Lyrics

RBEE, FNTRI LA SongLibrary FRIFRBERE D B — MRIZAE, F1E 2 Songlibrary /%
BARRZW PAURMNBED BRI — DS EF,

[ Songlibrany.vexproj DLL *Eﬂ%ﬂ’,

[0 diimain.cpp

[ Codetnalysisvcxproj

T Playlisth

[ Song.cpp
1 Seng.h [0 Lyrics.h
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BAVEE T IR HREY pch.h/pch.cpp X L BN Z EFER XA U TRENF 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

BE Windows S DLLERELRIAL Sl o
UHENEEEMXGERUMAAC RS 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 2Z M DLL SHAY XY Song.h WA TUH TR MBI B L BIRATE IR 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, FATEBER std::shared_ptr<Lyrics> EMFFE X . N A7
FA DLL #O LW STL EARB—1THFHRITIREZE KEELN?
B Pimpl!

A VS AR

Pimpl B—F&ZWBAVEA, BRI L Z BRRMIIRIERE C++ TE 2 T(E BB R
NERIRE LA, RN EBELERFSEEERIUNAT ABLINAIRERE, BRTERIZENE
Fimf R E, R AR EHRIF. XAKES T 14E8E.

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 I N AR G R E
| +API_10) |
I +AP2 10 I
I I

BT igitERiEF HETRE LI, PR ERSLILR B o K895 R E P in B N IEERRY . X IEE 1%
AR A9 4 122 B B A RIIR o

ZELHI9, XN FEBTENEGHE, £ER pimpl B, B%E AR XN R RKBEEIES
[ R SRIZERY, A IE — DR A KNIT AR SR RIS R BE R E %, ARt
AR TER plmpl 2 —FREFHIRA, BILURD C++ T E B R (8],
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EFENMEELETT G, BABEIRABWEIER plmplidiom RIEWIKIT

HNEXNRZERE:

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

int m_YearOfRelease;

public:
RITEHEES N
xF Song £1F
(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?
Song& 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, (MBS T AR AN E S 7E ShinyNewString BYk
AR, WiZRE Simpl WEIEARR (XEKIME) , MARE #include B Simpl kXX,

A AR RMERMALX D, EREMIAFTEEEAX LRI MR E SRR,
BT EEMANHREE B E LM, MR T 4RIFE,

NEEE, XEYIREA #inlcude<iostream > ESHRE,

Tostream
O %b(ﬂc Ostream Toftream

|
Tosiwa

AT FERERIXEY R, REEAXX R EAIAER, L a8 A4 TERMNERNTAE -1
KB, Tl BT RO ER T sl 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 AT IER C 80 C++ KX ERRY — 3 HI S EMRIF L, R
iZ‘ASUﬁFEF'E’Jf%DFnEH%B 2 HEFP, MR 7 4R 1FR E - 4R I HAB), 4RI E KX XA RVIZ LA i8]
e BT IR IR M IR, SLITRI Y UEH BB IR F LMo

ER TR AP LUK AR IF BT Bl R 6 1. BIFIEE, AN HhNMBRIRET, MBEAXHEHFAER
D, AN ERBBI RS N RIFHERATHES DN ET, MEBBEIMRIFAXMTRSET,
MBS LE 2> B T 4R 1% T i

B, MRMEEAXFNNTFTEMESN, BAEHIBERTEF T

EBRMNBTRAF, BRIELEE T pch.h 1 pch.cpp. XB2FRIFRLXHHM 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 ZE 4R 1 L X489,

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

-

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

WILEA include guard AT LIRS LEE BT RmIFS IR EE B & LM . E RS HERBRIDITE (f)
a, ) IR E b, Fr B tRl &R 4 A ##define guards, LUBGLEZ BB,

FEREHAZREMINMBEIR—T T header guards ZFF, XSRRERBEIERE NE
ERIEET — #pragma once &, AT RIFSRTERNEBNAXMH guard EBE—PHE—Z K
IR A EEEF #pragma onces

BRI, BIE— N ANGRSREE, BIESHIFNE. HLL, BINEEBRX—EN, F2EF
C++ ENRFN B EZ R,

FEEANBBITRE S, HAVBLER #pragma once 1ERLM, RAFNTBIRE 2 EH 35K
Visual Studio #miZ2s 89, WIRIRH B EE A/, HEEMFERmESRTE AT #fpragma i85,
A ARFFohe) KX guard.

Songlmplh + X 5Songh Lyrics.h

*/Songlibrary

HAERRXHF. BYa
KRB ETRERERF B
‘RS guardo f&IXHE:

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

#endif

Lyrics;
SongImpl
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B—iRIFHTT

XA TFEMBE S, BIRAMIAB B XMECER LURLD C++ HEBRIF 8 RERNTEINX
B, ARNESEE T RIZFRTARRWER, A B NHIEEMRZESBRRIFMH,

TEXMR DM BRI, BENRIFLT (CPP X AeE—8, TH— TR —EBEKXH
Xt XigE T 128, AANTLTHEEEMTFHES TR CPP hBYLI

EAXME AN, QAN REWED T, B R 7 iEERE. B AR —HFETHE (K—
W) Niks, 2T EoRERAEENRE XEXEEIENE RERBANGNEERTTZM
B,EEHEMNTY C++ WENREENB.AIUREXEBETRENT R
(pttps://ongtam.com/programming/2018-07-07-unity-builds/) & —H R F ¥,

XA iF 1L 2%

ARV WA EXIF M miXestbi2F RIERAR S, AIUAKRES BB THIEE. RS HR
FAE VIR FREUERIFMUER AN RE, TEIRAREAE, FHREFNEs B REE
Ao XBAN T WRIFIRY &G M 5IR XA ILEC FRIFRIAE B SE Mt 4, SN IR
178 BBV 4R 1% 83 I 1 SR AB K2 4R 1% BT 18]
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HRMAFE,

FATRERR R ERA™ BINEBNZRENE CPU, 2 gs LRIUAMIME, FEEaE
MEEMBZ RN BBEHEEERT IARBBRITEN . XAKIES T HEERE.
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i

{oF
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OTHER MACHINES
(LAPTOP, DESKTOP)
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. —
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1
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I
SERVERS, VS
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FHRMER, W CPU NSHERZ 5L LT, XENERNZBAIEE R E WM E B I0R
i,

MEFBAEERE, X2 Incredibuild BITRHIZ R,

COORDINATOR
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