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13. More on Inheritance in C++

13.1 Virtual Bases and Diamond Hierarchies

13.1.1 Virtual Bases and Constructor

Diamond hierarchies 5 C++Z B4 &K~ — K RHRE o

FERE: oop_ex116.cpp

HIHALE > CH++2E T virtual base 2 T AR - BIANLLN Z 2% > Y B
T 4R X 1% i X 555 virtual base » % 00 B #5484 75 % ambiguous @ EAE
S By A R I Y virtual B

X
Y
7'y
Z T
7y
W
U

class Y : virtual public X

0 BT S5 X E & Ry virtual base - RII[FEIF4K T Y 81T (I E 1
—r X Y BT SR frnU 2 A Y BT Y Y BT
— i XY -
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{E4 X 5 25 By virtual base> HIl X NEYFTALTA SR ftsm 2 direct 2 indirect
HoRT > HIEFEY T E AR X AR

#JE virtual base class » 774 58 B R REMEIUED indirect base class BYZEHE 4
=, » HEEFE MY immediate base class HY 7 bk = AR 4325 | FH (invoke) LA b
indirect base class V&R & » #4] X JE virtual base » HIJ Z ~ W ~ Bl U Yz Y
FRBEIEY X ARk = » {HA0 X &y virtual base » HIJ Z ~ W ~ B U {yzER#E i =
5,00 BN IO X Y g R = o

FE=Eap: oop _ex117.cpp » oop_ex118.cpp
RS
A T A 1 R O 2 S D RO X E R =, -
B Y BRESEEARER] X B virtual » AR Y 2107480 Z 8y ERE =
HY BT 5(H > RS E S X Bz 5 A -
3. UHAEET—EXYHE B Y ET =& Xprint( )R &5 ambiguous call-
4. TA HEE T —(E Person {4 » &5 oop_ex116.cpp H* ambiguous calls $5°1~
gRE o
13.1.2 Virtual Bases and Copy Constructor
FHIY virtual base FYZE A HEERY LT & @ B0V RSl =T 75 S B AL
virtual base HYZERERAT > BULTERAYARAL - 72 virtual base "2 g R HYHE H RS
PR AR A EAITEHL virtual base HY#E H ZEAE A= -

2R E: oop_ex119.cpp

13.1.3 Virtual Bases and Copy Assignment Operators

AT B RBRFEASH B E & £ virtual base 52282 H T direct 2% indirect 137
EFERIERE LI EE T 0 EREEE HERER - HE B s e T E B fa?

T2 E: oop_ex120.cpp

R
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¥ Hfe e A I
EHiEEEE T N2 EAERER R virtual base FirsZ 2L -
BT U ZEREEEE T UMb 2 x ERECE R Rl WEL T 23 5
e EE TR e HAEM X
4. MU ZEHEEEETHATI W 2 B e EE T BET 28R
5. YHT ZEHEEHERFRARNE  (HIIgEE2AHEE -

13.1.4 Summary for Diamond Hierarchies

Srijey Diamond Hierarchies 4 2R see T o EE  (HAI A TR AL
AI'E & B virtual base YA > M {51542 =08 DL AE (28 [ (extend) o

Main Disadvantages of OO Design That Involves Diamond Hierarchies :
1. Difficult to extend existing code.

2. Excessively rigid categorization.
3. Type conversion inefficiencies.

13.2 Mixin Classes

Mixin class £ = A4l ek = (pure virtual function)FrfERkavEER] - HAU
Java HY Interface - HAF IR E MR B R H 2 OB SR A HIRE ST (Z =R
B > BoRH ZOTEBRIVAR T ER Z Sm B A Ie B IF - I EERL -
2 E: oop_ex121.cpp

Project 2 [RE —HY Mixin class £&: oop_ex122.cpp

{#F Mixin class 2z =1 EL 4G ETHY Diamond Hierarchies 48 K Ze RS A 0
(R ISYIEESEDNIN 7

Main Disadvantages of OO Design Based on Mixin Classes :

1. Excessively rigid categorization.
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2. Type conversion inefficiencies.

13.3 Type Conversion Inefficiencies

st R EE B AR SE R T R ERERSE » AR HE ABSTRT » BORIHSTAE - 98
ARV EE > RMTEEZERZE - BIERE Student 2P » BEHARL &
GraduateStudent 7 #7{4 » i BEHIIAJER GraduateStudent 2 & o

B EL R Student Y4 #E A Bk fy GraduateStudent ¥R S > #E
GraduateStudent £ Student 2 7438071 > (HEARYER - > A LIRS IRIE
AR TTE LN BREEN TR — -

GraduateStudent*
CreateGraduateStudentFromStruent( Student* doneStudent,
Department newDepartment,

Teacher& theAdvisor )
{
GraduateStudent * gp =
new GraduateStudent( doneStudent->getName( ),
doneStudent->getldentification( ),
doneStudent->getBirthDate( ),
doneStudent->getAddress( ),
doneStudent->getStudentStatus( ),
newDepartment,
theAdvisor );
delete doneStudent;
return gp;
}
PUR B m— 7575 - BB BRIRY JT7A— IR 4R0es -
GraduateStudent*

CreateGraduateStudentFromStruent( Student* doneStudent,
Department newDepartment,
Teacher& theAdvisor )
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{
/[first create an empty GraduateStudent Object
GraduateStudent * gp =
new GraduateStudent( O, // name
0, /1 ssn
0, /I birthdate
0, / address
eUnknown, /I studentStatus
newDepartment,
theAdvisor );
Student* tsp = gp;
*tsp = *doneStudent;
delete doneStudent;
return gp;
}

13.4 OO Design Using Role Playing Classes

{8 Role Playing Classes » H[I52L1"has a”Hi{X"is a” ik sest > Fo{[E Person
AIDVE— BN ERV A eyt - meyFAlES T HEECER)ENERES 5
AR EE Y EILEAOEEEE ST » Pl TA » RIE GRS
Student Ei Teacher [L4{[E Role Playing Classes Y Person ¥4 » E.# Student #7{4-
HIA enrollForClass Z£E /] » EA Teacher ¥7{4-R1j75 teachForClass Z£E

R ARER S R A SE Rk T HORERERE » WG AMIITRT  BORIgTAE » K
T ELRE L Person #77(4- L5t (UniversityMember*i S FTa#)(4) 1= & Student
ZW - 2k GraduateStudent = PABI1T] - R IE Fy Person BUEEY {2 Al
Al IRARFEFE H Person Y HAMIEA T ERIKEA -

{#F Role Playing Classes 7 5%&1 > FitA Role Playing Classes H9Y{4- £ A &
YRR IEAE R FE R 208 - (51140 Student - Teacher Z£¥7){: » & Person
th552 DL UniversityMember FYFSFEZREAL o RIREAERY - B —EP1 > Bedai{e]
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FHIHZEG B AREMEED > AT ZEET - FIOEHHE Person ¥ > HfM
FRE A A B Student > f (1 » HHEEABEIZR -

\\\ A\

13.4.1 dynamic_cast Operation of RTTI

C++22"Run Time Type Identification (RTTI)" =] FIFAFE—HET » EE 840
EFAE UniversityMember fEREFTHEHVYI(EE 45 Student W) » P el i
C++7 RTTI frfgfit >~ dynamic_cast Z#HE YT -

Student* st = dynamic_cast<Student*>(um);

Hrf um & UniversityMember* 2 BURE - 401 um Frfgv#7{4-JE Student > HIf
dynamic_cast {7 0 -

-

void enrollStudentInCourse(const Courses& newCourse, Person* aStudent)

{

UniversityMember* role = aStudent.getActiveRole( );

Student* studentPtr = dynamic_cast<Student*>(role);

if(studentPtr !'=0)
studentPtr->enrollForCourse( newCourse);
else
cout<<”The person is not a student. Cannot enroll in a course.”<<endl;

2 E: oop_ex123.cpp

1. #EH RTTI HLedRaEes & JoREh RTTI ZhaE » (541 Visual C++» HEE Sy
Project->Settings->C/C++->Category 7% C++ Language->/)3#& Enable RTTI -
2. Dynamic casts = B]{E A polymorphic types(E %2 /—{F virtual function f
KA o HENEEERIRTRE - AU AR B = - 2/ 0 al R
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FE & A virtual -

3. Dynamic casts FL4EFl A SRR b 2 SE IR AL -

4. [RIGIERISESN » Dynamic casts 7, v] {E A4~ 272 (object references) » {H
[ URE A try-catch @R » il

void f(UniversityMember& roleRef)

{

try{
Student& studentRef = dynamic_cast<Student&>(roleRef);

/I if flow of control gets here, that means yes, the true identity of
/I the object refered by roleRef is indeed a Student.
/Il So it can be enrolled for a course.
}
catch(bad_cast& b){
/I means the object refered by roleRef is not a Student.
// so do something here.

5. C++Z RTTI #&HIEIFF2ft | static_cast s 5+ DAL A 1] 7 fEA » H Ry m@ ey
FRRGHEHA - HE EA R - BI0FfTE 28] FH R Derived*i# 5k Base* » {H
HyRalfisglay downcasting & Base*f#f Derived* » {4 dynamic_cast &5
TR E IR BRI L & 0] 1T -

6. C++2 RTTI {155 —(E casting operator % reinterpret_cast » = 3 Z{EHE
RFEL int FEA R BRSO AL -

13.4.2 typeid of RTTI

RTTI Z typeid =\, - w2 FrE@ 2 type_info - DLRTRYHIE S
FEEE R R - BOWYIE S E I R R -

FEE: oop_ex124.cpp
EEER
A typeid » FE5 [ <typeinfo.h> o

Hig ASBETLUEPIE(BI40*(ab)) - sz a2 fs (5140 printable) - {#[=l{E
&5 type_info #I{H1V275 - type_info V){HE (B S &SR -
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1R -

3. HH type_info ¥z name pR=(E BFTEEINF B EH ARG AIRAE » SAH
delete FTFERY -

4. HEWYERTIEER 2 FlETR B8 17 B > B4 printandscaleable 2 #71{F3F
printable ¥4 > typeid gy AP 2 F0EH LA —E - BIEEEAT SR
~ type_info #7j{4- -

5. typeid ¥fiim AR $48% 2 G E R 2 type_info P74

Project 2 HE=AYZZ&if: oop_ex125.cpp



