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Motivation

* Get you prepared for the coursework :-)
— Provide examples for implementing class relationships
— Let you apply what you have learned in a small project
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From UML to Code
Implementing Relationships

A good way to learn this is to look at design
pattern implementations
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Composition Example

1 —__“__:_dae <iostream> 0 Office
2 nsing namespace =td; .
3

4  [“|class Officel

S private:

& int workSpaces;

7 publico:

g Cffice(int w):

] int getWorkSpaces|():;

10 =1z

11

12 [TJeclass CfficeBlocki

113 private:

14 COffice officel,officez;

15 int houselNo;

1a public:

17 OfficeBlockiint hn);

18 volid printOfficeBlockDetails|() ;

19 ke

20

21 [Hint main(){

22 CfficeBlock myBase (10);

23 myBase.print0fficeBlockDetails () ;

24 return O;

25 i

26

27 Office::0ffice(int w) {workSpaces=w;}

28 int Office::getWorkSpaces|() {return workSpaces;}

29 OfficeBlock: :0fficeBlock(int hn) :officel(4) ,0ffice2 (5) {hou=seNo=hn; }
30 volid OfficeBlock: :printOfficeBlockDetails () {

il cont<<"0fficeBlock "<<houseMNo<<": officel workspaces = "<<officel.getWorkSpaces|)
32 <<", office2 workspaces = "<<officel.getWorkSpaces|)<<endl;

33

Of ficeBlock 1@: officel workspaces = 4, office2 workspaces
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Aggregation Example

* Your jobinthelab...

— Here is a code fragment to help you get started
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I ™ R N N
T R N T T N By ST

Finclude <iostream>

nsing namespace std;

|_T—_|_class Desk{

Eﬂclass Cffice!
private:

Desk* theDesk:
public:

void removeDesk () {theDesk=NULL; }

[Hint main{) ¢

Office* office=new Cffice():
Desk* desk=new Desk():
office-raddDesk (desk) ;
office->removeDesk():
return O;
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void addDesk (Desk* desk) {theDesk=desk:!
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One-to-One Association

Management o

4 | Projects @ Symbols Files W

O Workspace
EIM one-to-one propoer
= Sources
=R =
E Office.cpp
Secretary.cpp
‘ (. main.cpp
=B Headers
EI{—B indude

R

indude\Office.h » | src\Office.cpp ¥ | indude\Secretary.h » | src\Secretary.cpp

X | maincpp X

Office 1| Secretary

1 #include

2 Finclude h"

3 Finclude <«i

4 n=sing namespace =td;

5

& Eﬂint main () {

7 Office* facultyOffice=new Office (101);

8 Secretary* facultySecretary=new Secretary( (char*)"facultySecretary"):
k] facultyOffice-raddSecretary (facultySecretary) ;

10

11 cont<<"Room "<<facultyOffice->getRoom()<<" is home to the
12 delete facultySecretary:

13 delete facultylffice:

14 return O:

15

1& =
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cont<<"The "<<facultySecretary->getRole()<<" 1s in room "<<facultySecretary->getOffice|)->getRoom|)<<endl;
"e<facultyOffice->getSecretary () ->getRole () <<endl;

The facultySecretary is in room 161
Room 1@A1 iz home to the facultySecretary



One-to-One Association

J include\Office.h )(I src\Office.cpp X] incdude\secretary.h )(I src\Secretar

1 #ifndef OFFICE H
2 #define CFFICE H
=
4 class Secretary;
5 [TJeclass Office!
[ private:
7 int room:
8 Secretary® secretary;
9 public:
10 offlice (int vRoom) ;
11 ~Office () :
12 int getRoom() ; l indude\Office.h
13 Secretary* getSecretary():
14 void addSecretary(Secretary® vSecretary); 1
13 | e 2
16 #endif e
17 4 class Office;
5 [—lelass Secretaryi
& private:
) char role[20];
3 Cffice* office;
] publico:
10 Secretary (char* wRole) ;
11 ~5ecretary|()
1z char* getRole|():;
113 void addOffice (Office* wRoom) ;
14 Cffice* getOfficel():
15 ke
16 #endif
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One-to-One Association

[ indude\Office.h X] src\ Office.cpp )(I indude\Secretary.h X] src\Secretary.cpp

1 #include "Office.h™

2 £ ude "Secretar

. |

4 Office::0ffice(int vBoom) {

& T room=vRoom;

& }

7 |_T—_|_Office: 1~0ffice () {

8 }

k] int Office::getRoom() {

10 T return room:

11 L

12 Secretary® Office::getSecretary(){
13 T retnrn secretary;

14 }

15 void Office::addSecretary(Secretary* wSecretary) {
1& secretary=v3ecretary;

17 secretary-radd0ffice (this) ;

18 }
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| incudeOffice.h

X] src\Office. cpp )(I indude\Secretary.h X] src\Secretary.cpp E
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15
16
17
18

[

%

[
[

"Office.h"
"Secretary.h"

<cstring>

Secretary: :Secretary (char* vRole) {
strcpy (role, vRole) ;

Secretary::~Secretary(){

char* Secretary::getBole(){
return role;

Office* Secretary::getOffice () {
return office;

void Secretary::addCffice (Office* wvRoom) {
office=vRoom;



Many-to-Many Association

indude\Office.h » | src\Office.cpp » | incude\secretary.h » | src\Secretary.cpp » | maincpp Office . snm

1 ] .

2

= h"

4 nsing namespace std;

. |

& [Hlint main(){

7 Cffice* officelll=new Qffice(101);

8 Office* officellZ=new O0ffice(l102);

9 Secretary* secretaryl=new Secretary|( (char*)"secretaryl"):

10 Secretary* secretaryZz=new Secretary|( (char*)"=secretary2");

11 o0fficel0l->addSecretary(secretaryl) ;

12 officeldl-raddSecretary(secretarya);

13 officel02->addSecretary(secretary2) ;

14

15 cont<<secretaryl->get0fficesToString|()<<endl;

16 cont<<secretary2->getlfficesToS5tring () <<endl;

17 cont<<officelll->getSecretariesToString () <<endl;

18 cont<<officell2->getSecretariesToS5tring () <<endl;

19 delete officelll;

20 delete officel2;

21 delete secretaryl;

22 delete secretary?;

23 return O;

24
cecretaryl: 181
cecretary2: 181 182
101: zecretaryl secretary?
182: zsecretary
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Many-to-Many Association

J include\ Office.h X] src\Office. cpp )(I indude\Secretary.h X] src\Secretar

1 $#ifndef O

2

3

4 #include <vector>

5 nsing namespace std;

&

7 class Secretary;

8 [“lclass Office!

k] private:

10 int room:

11 vector<Secretary> secretarylist:

12 public:

13 Office (int wRoom) ;

14 ~Office():

15 int getBoom{) ;

1& vold addSecretary(Secretary* wv3ecretary):
17 vector<Secretary> getSecretaries|():
18 string getSecretariesToString():

19 sl g

20 #endif
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| includeOffice.h

W o =] o oo L R

o
o

1z
13
14
15
16
17
18
13

)(I src\Office. cpp X] include\Secretary.h )([

nsing namespace =td;

Eﬂclass Secretaryi{

TR

private:

char role[Z20]

I

vector<Office> officelist;

public:

Secretary(char* wRole) ;
~Becretary():

char* getRole|();

vold addCffice (0ffice* wRoom) ;
vector<Q0ffice> getOffices|():
string getOfficesToString()

ndif

10



Many-to-Many Association

l incdude\Office.h )(I src\Office.cpp X] indude\Secretary.h )(I src\Secretary. cpp Xr

1 "Office.h"
2 "Secretary
3 <sstream>
4 e <cstring>
5 l indude\Office.h )(I src\Office.cpp X] incdude\secretary.h )(I src\Secretary.cpp )([
& Qffice::0ffice(int vRoom) { 1 "Office.h"
7 T room=vRoom; 2 "Secretary.h”
g8 k; £ <sstream>
] [EOffice::~Office[]{ 4 e <cstring’
10 } &
11 int Office::getRoom|) { 6 Secretary: :5ecretary (char* wvRole) {
12 T retorn room; 7 T strcpy (role, vRole) ;
13 } 8 }
14 vector<Secretary> Qffice::getSecretaries|(){ 9 [ESecretary::~Secretary[]{
15 T retorn secretarylistc; 10 }
16 ] 11 char* Secretary::getRole(){
17 Eﬂvoid Office: :add5ecretary(Secretary* vSecretary) { 12 [E retorn role;
18 secretarylist.push back(*vSecretary):; 13 ]
19 wvSecretary-radd0ffice (this) ; 14 vector<O0ffice> Secretary::getOffices|(){
20 =1 15 [E return officelist;
21 [Hlstring Office::getSecretariesToString(){ 1a }
22 stringstream ss; 17 Eﬂvoid Secretary: :addCffice (CEfice* wvRoom) {
23 ss<<getRoom()<<": "; 18 officelist.push back|*vRoom);
24 Eﬂ for(mnsigned int i=0; i<secretaryList.size():i++){ 13
25 ss<<secretaryList[i] .getRole () <<™ "; 20 o )
26 = ] 21 Eﬂstring Secretary::getCfficesToString() {
27 retorn =s.str(); 22 stringstream s=;
28 23 ss<<getRole()=<«<": ";
24 =] for (unsigned int i=0; i<officelist.size|();i++){
25 ss<<officelist[i] .getRoom() <" ";
26 - }
27 return ss.stri()
28
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Apply what you have learned

e Check out the lab manual for further instructions ...
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