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#pragma once

namespace SongLibrary -

{

class Lyrics
{

} // The code for Lyrics is complicated...
}i
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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
Lyrics* 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 Song&) = 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  <vector>
#include  <chrono>

namespace Songlibrary

{

class Playlist

{

private:

std:: vector <Song> m_Songs;

std::chrono::duration<int> m_TotalPlayingTime;

std:: shared_ptr < Lyrics > m_LyricsOfCurrentSong;
public:

std::  wstring getPlayingTime();

bool RemoveSongFromPlaylist( Song toberemoved );

bool AddSongToPlayList(Song tobeadded );

CDYRATLARBEDESICRZABDTL &5H7

' CodeAnalysis.exe

€h std

{} Songlibrary

48 Song

@ Playlist

% Lyrics
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O CodeAnalysis.exe

€h std

{3 Songlibrary

48 Song

% Playlist

% Lyrics
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BEICOITTDIODEI REZY—PHERLLY—ILICDOWTiIdcE 52 B2V, Flo, HEHIUE
Shnld, XROEI7y a3y THBALTWSHILAE I REBBORETENOELHEININZTL &5,

Rl Y> 7 LEMIVY

COFERTZY RT7A—LIEKEFET S0 UNEEAD. RAFED OS HEHY V7 ICHIHLTVWET,

Dynamic Linked Libraries (dll, Windows)
Dynamically Loaded Module (dylib, Mac)
Dynamically Loaded Libraries (dl. Linux)
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N=Y 3V BZIIEDLL DXV v — =Y aVvBESEFEGRDET, \—Ia>yTF v IS5 AVTFURIC
EOAXRDEDDDZFETH, EILROBESEHLSIFHENY > LDE DLL ICERNELD FT,

B0t a3y TEAIEBN LR ZRELE UL, I TRESSIC—FBHAAATHET, £7 (1
Playlist %= SongLibrary O&BIZENS DB L £ T

#include  "Song.h"

#include  "Lyrics.h"
#include  <vector>
#include  <chrono>

namespace PlaylistNS

{
class Playlist
{
private:
std:: vector <SongLibrary:: Song> m_Songs;
std::.chrono:: duration <int > m_TotalPlayingTime;
std:: shared_ptr <SongLibrary:: Lyrics >
m LyricsOfCurrentSong;
public:

std::wstring getPlayingTime();

bool RemoveSongFromPlaylist(SongLibrary:: Song
toberemoved );

bool AddSongToPlayList(SongLibrary::Song tobeadded );

Playlist();
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0 CodeAnalysis.exe AVR—xVk

€} PlaylistNS

{3 Songlibrary

48 Song

% Lyrics

ZNT Songlibrary RO IRTZMIZLIcZA TS VICHBETE D &M ND £ LT, Songlibrary
ICIFFICEBNBVWL SBOTEHNS A TS VICHBEL T,

DLL A®D
[ SongLibrary.vexproj EYVa-—ILk

[ dlimain.cpp O pch.cpp

[ CodeAnalysis.vcxproj m

O Playlisth

[ Song.cpp
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pch.n / pch.cpp 7 7 AILICDWTIFRIFERERT 2 FEBD T, I I TR frameworkh 7 7 JLIC
EFEUET,

#pragma once Framework.h

#ifdef ~SONGLIBRARY_EXPORTS

#define DECLSPECIFIER __declspec ( dllexport )
#define EXPIMP_TEMPLATE

#else

#define DECLSPECIFIER __declspec ( dllimport )
#define EXPIMP_TEMPLATE extern

#endif

Znid. Windows TDLL DSB8 E T AR—KFBcODANZXALTY, Alllc DLL ZfEp LT
ETEDPDTFAIDESEDL SR THRL &£ 5o

% Songlibrary ~ #g Songlibrary:Lyrics Lyricsi.h
#pragma once (EER)
SonglLibrary

ass DECLSPECIFIER Lyrics

I» #define DECLSPECIFIER
Expands to: (
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SEBEODBED Lyrics EWS T SXIE DLL 5TV RAIR—KENFET, Songh 6EULSBEENRET
IH, BEERRSINTWET,

BEXE O—K 5 oy TrAL Z1v
Warning C4251 Songlibrary:Song:m_Writer": class CodeAnalysis D:A\Demo\Song 13
'std::basic_string<wchar_t,std::char_trai Library\Song.h

ts<weh ar_t> std:allocator<wchar_t>>
I 'Songlibrary:Song' ® 7 S AHMERT

%o dil-interface 75“/2\%?“@“.\

#include  <vector>
#include  "framework.h"

namespace SongLibrary

{

EXPIMP_TEMPLATE template class DECLSPECIFIER
std::shared_ptr < Lyrics >;

class DECLSPECIFIER Song
{

private

SED@BD stdishared_ptr<lyrics> 7 ZADIRTDAVYNZEB L BRFNIEBESRBVNESTY, I
& DLL DA =T A R STL 7 ZADMEONTVNENS5TY, TRESTNIELVWDH? ZDEX
(& Pimpl ©9.

) —
Pimpl 1 Fr ALEZEDX )Y b
Pimpl (&7 S XABEOKERFRZEHS U, C++ XR=XD 7OV 7 hOEILRKEEZBS T DICEbNnE
F, BEEAFRRICLTOAV/IASOBETIY TaAVINAZ T7A4T7 04—y EBbEENFT, =i
EEBENDZENBDETH, VIRAEFESIIVSGATVRDA VY —T A AFZFDOEFHROTY Qv
ISAIVEARETY, TNICEDI/ISTA—VANKBICALELET,

HEDNEREHR LW SRZFNCETWERL £ S,
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ShinyNewString
| -m_Ptrlmpl:Simpl
+CountOfCharts() :
+API_10 : 9347V hK 2
Simpl +AP2_10
-m_data:Rope <
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+AP2_10 | Simpl |
[ |
[ |
| -m_data:Trie I
[ |
| I
+CountOfChart
2 74r—yay
] - | /\’H’U 15—
: +AP2_10 : 71 X (ABI)

P|m|o| RERBIRA > FZNLTTFI I TOND e, NREEDEEIFT SXONEBY 514 T7 >~
CERTRESNERBA, D TOAVNRAI 774 F T 4=l EEENDFUTT,

HEBRARL—RATREDOEHDT, Pimpl DIHFEENR/NT A=YV AT, 7 I7ADAV/\BEHZEE
TI2RICZEDTICHZDERI ZFRICTUIT—han2 e, BESBOA—/N\—Avy RIMEX XTI, &
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DA VEI—T 1R %

class DECLSPECIFIER Song Song.h (With STL)

{
private:
std:: wstring m_Writer;
std:: wstring m_CoAuthor;
std::shared_ptr< Lyrics > m_Lyrics;
int m_YearOfRelease;
public:

RDESICEHRFFUVELET,

Song 7 S AD
@ CodeAnalysis.exe Pimpl &3t

@ “dynamic initializer for 's"

@ song

td © Songimpl
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OA—RKIFRDESICHED £,

#include  <memory>
#include  <string>
#include  <vector>
#include  "framework.h"

namespace SongLibrary
{
class Lyrics;
class Songlmpl;
class DECLSPECIFIER Song
{
private
Songlmpl * m_songimpl;
public
int GetYearOfRelease() const ;
std:: wstring GetWriter() const ;
std:: wstring GetCoAuthor() const ;
// Constructor for clients still using classic C++
Song(std:wstring writer , std:wstring coauthor , const
Lyrics * const lyrics, int vyearofrelease );
// 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.
Song( 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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Songlmpl 7 Z X IFRDEH T,

#pragma once
#include <string>
#include <memory>

namespaceSongLibrary
{
class Lyrics ;
class Songlmpl
{
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; }
Songlmpl(std::  wstring writer , std::  wstring coauthor,
const Lyrics * const lyrics , int yearofrelease )
:m_Writer{ writer }, m_CoAuthor{ coauthor },
m YearOfRelease{ vyearofrelease 1},
mLyrics( const_cast <Lyrics *>( lyrics ))

{}
Songlmpl(std::  wstring writer , std::  wstring coauthor,
std:: shared_ptr <Lyrics > lyrics , int yearofrelease )

:m_Writer{ writer }, m_CoAuthor{ coauthor },
m_YearOfRelease{ vyearofrelease }, m_Lyrics( lyrics )
{
Songlmpl( const Songlmpl& other) :m_Writer{  other .m_Writer
}, m_CoAuthor{ other .m_CoAuthor},
m_Lyrics{ other.m_Lyrics}
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MABES

Pimpl 4 7« A LDEHZ T EICHDIEHAEEDERIFIEMR TEZET T, ShinyNewString DAy
T—TlF. (EET FAD) Simpl DETAEEDMHICTEH T, Simpl ANy F—2F% A1 V7 )L— R ULERNEK
2IELEL & D,

DEDAYI—ADI ZAPIAN TV FVICNTDRAESIE. TNSDY SR EERBITBEET 71
IWOBEEAY F—%EH DT THBVNETA, NICED. ANy FT—DUFHDAYF—RHICA > TI)L—R
SINBZEMNRD,. DVIACILEENELED £I,

SZF T, #inlcude <iostream> ICIFLITHA V7 )l— REhhTWET,

Tostream

T

E0s Streambuf Ostream JLStream

Tosfwd

OAVIAIVEEZEERELUEWERS, AYY— J7AI)VICTCEZRITEIAEE R FERLTEL DAY YT —D
AVIIN—REFBRSULTLIEE W, TIRETAESEERALAITT,

namespaceSongLibrary

{
®

class Lyrics ;

class Songlmpl

{

private :
std:: wstring m_Writer;
std:: wstring m_CoAuthor;
std:: shared _ptr < Lyrics > m_Lyrics;
int m_YearOfRelease;

public :
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ZIAVIRAIVEHANY T —

T AVIRAIVBEHANY F—ElE, BT - FRILENN KD 572 C P Cr+ DAY ST — T 71 ILHSER
ENNAF) 7LD ET, TDTFAIICEETBZNYIVAOLESEOmMAZY —NT 32T
VIRA B ZEBLET, AVIMIFICAY Y —DEBEINIZIALRY Y FET) AV IA)LEH
NYET—=DIALRI TN AVINA I > THRES N, BESINLIALRY Y TOAMIRITERS
ncuwnig, AEET> T AVIAILBEHNYT— T 71 )L EBERLET,

ZYUAVIRA VBRIV Y —%FERIT DT, AVIAIL%E 6 EHEFELTELEEENHDET
M AEEIRFIETY DVIRAILBEHFANY T—D WD EBEHEFESBRVDOTERL T LS, 7
UOIAILBEIHANY T—EWL DD I/ )L TOE AR L TERD I v N LSBT S
R DIC, BEOI VAL 22y "R S NABVWLSICIZYy M EEHNLTLESI NS T,

T AVIAIVEIANY T—DARABIERICEEI NS &, ZOX )y MG DONS Z EICEERD
BT,

AAARTEFTTIC Y AVIAILBEH DY F— T 74)L (och.h) & CPP 7 741)L (pch.cpp) €D
WCERLE U, pchh EROED TF,

// 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-compi
is updated between builds.

// Do not add files here that you will be updating fr
this negates the performance advantage.

d if any one of them

#ifndef PCH_H
#define PCH_H

// add headers that you want to pre-compile here
#include "framework.h"

#endif //PCH_H
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pch.cpp IERDED TT,

// pch.cpp: source file corresponding to the pre-compiled header
#include "pch.h"

// When you are using pre-compiled headers, this source file is
necessary for compilation to succeed.

EEWR, Ho EEERDIF Visual Studio Tld CPP ZE-> T AVIAIILEHANY T —EERTE

52&ETY,

Song.cpp Property Pages

congirnton: [0IR | pattorm._|win32 | | Coniguration Mansger. |

4 Configuration Properti | Pre iled Header Use (/Yu)
General Precompiled Header File pchh

4 C/Ces Precompiled Header Output File $(IntDir)$(TargetName).pch
General

Optimization
Preprocessor
Code Generation

-]

.~ Precompil
Output Files
Browse Information

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

ok | [ come |

pch.cpp Property Pages

Configuration: |Debug ~| Platform: Win32 v |a

4 Configuration Properties Precompiled Header Create (/Yc)
General Precompiled Header File pchh

4C/Cs+ Precompiled Header Output File $(IntDir)$(TargetName).pch
General

Optimization
Preprocessor
Code Generation

Language

Output Files
Browse Information
Advanced

All Options
Command Line

= pl-d =
Create/Use Precompiled Header : Enables creation or use of a precompiled header during the build.
¥e, Yu)

o | [cmon | B
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SNZOEMHSIENTEET, A—To VI/ENEETFLTWVWEZDT7AOY T b (

BE) TlE INTDOANYT—NEEA VI )I—REBHS DDAV I )L—RKAH—R
(Hdefine guards) ZFDOLENH D £,

ANYF—H—RICRF—BOZFNVET, IhHRIFNIEI—ROEESHENMERDON S ABEENH D &
9o &IED VN1 T TIE #pragma once X7 ONRHEEINTHE D, I/ FIEREBTAY F—H—
RO—BD&RZEIRTEEFT, RO T, TEhIL #pragma once DEREZREH L FT,

ERNICENY Y~ BILEENZDEHIFIE. I/ BEERREINET, TNIEZ0ED
T, C++ EIL ROV LBENE L < EiET 3149 T

KA ROFHITIE Microsoft Visual Studio /8 SHEFRICLTWSTcH, >V TIL—RKRH—K&
LT #pragma once ZFEALTWEY, JOX 7Ty N7 x—LARIFOI—RDHEIF. #pragma
T LT 72 HR=—bLTWRWIAV/IA IDBNIE. 1V —RA—RZFHTER LA
FWTUL &S

Songlmplh ® X Song.h Lyrics.h

* SongLibrary

HFLHBYR—FThTVWS L&
BRODFRBA. JART S Y K
H#include <$tring> T —ADT— RTRA VY
IL—R A—RzFEE£TRd
LRIFThIERsBWwWZ ENBD
£9, 4l

SongLibra #ifndef UNIQUE_NAME
#define UNIQUE_NAME

#pragma once

Lyrics; #endif
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AVNRAIVEUD—TEE (=71 EILR)

INICITESH@mIHZ2HDD, C+ DAY/ VB ZEBEIT DcHICEER L TWDIIRIGERIEICR
MNFTET, 0. TOFFEAVIAIBEOEY 1 —I)UEICR U, FlAEBERA Y7 UXYZ)L E
IRICEBFEEEZ DD TREOTEE T A,

AZT o EILRIFEHDO IAVIRAIVEGL (CPP 7 740)L) & 1 DICEREHT. KDKRELRT 7AILZEIERK
IBIETEINRBEZEMBT 2hiciThnEd, B85 CPP 7 7AILICEENZEBHDNAYI—%
BT I 5FHZEAVWTCEILREBEZRET 2DIFTY, e, FRSNZATI I~ 770ILOEE
WMoEHDTY VI REOEEDHGETEEI, AT EILRZEFERTZT XUy h& LT FiTR
NELSIRA YT UAY T EILRNDBHZENFEFSNET, feo Ny F—AYU—- 4TIV
FZ<DA Yy "ABDERITH, Cr+ DAVINAIILFEANRL B2 EFEHL TSI RFNIEEDFE
ho AZTAEIRDX Yy hETAY Y MIDWTIFRZES5DTOY
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