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Prj06.1 To MpofANux
Zrnv §P1j04.12 magatnoovoayle:

o «Taotolyeia TOV GoLTNTI] ETWOVVUO, Ovoua Kal aptOuoc untpwov eivar otalepd yia AN
otdpxeta Twv omovdwv tov. Ta aAda, mAnOoc xat kwdikoi padnuatwv xar efdouadiaiog
POPTOG, EXOVV OXE0N UE €V OUYKEKPLUEVO akadnuaiko eEaunvo Kal emavalaufavovtal.
lNa kdOe gortntn Aotmov Oa mpémner va éxovue Eva avTIKELUEVO e Ta:

unsigned int sIdNum; // apLOUO6G PNTPWOL
char sSurname[sNameSz] ;
char sFirstname[sNameSz];

// &GAAx oToLXEla TOL MAPOAELPAPE

Kat TOAAG —éva yia kdOe axadbnuaixo eEaunvo— e ta

unsigned int sIdNum; // apLOUOG uUnTpPwWou

char sSemester[10]; // okadnuaikd €&aunvo

unsigned int sWH; // wpeg ava epdoudda

unsigned int sNoOfCourses; // apLOudg paONUATWY TOU
// ®NAwce

Course: :CourseKey* sCourses;

o Tlapouoiwe, yia kaOe paOnua Oa mpémner va éxovue éva aviikeiuevo ue ta «otabdepd»

OTOLXEL:
CourseKey cCode; // KwdLKOG HaBRuaTOGg
char cTitle[cTitleSz]; // TiTAOG HOONUATOG
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unsigned int cFSem; // TUTMLKO €E&UNVO

bool cCompuls; // LTTOXPEWTLKO I EMLAOYNG
char cSector; // Touéag

char cCateg[cCategSz]l; // kaTnyopia

unsigned int cWH; // WPeEG avd eBdopdda
unsigned int cUnits; // BLOUKTLKEG MOVABEG
CourseKey cPrereq; // TpoaMaLTOUHEVO

Kat éva e ta otoryeia mov aAAalovv kaOe e&dunvo:
unsigned int cNoOfStudents; // apLB. doLTNTWV
(kL axoun tove aptBuovc UnTpwov omovdacTwy 1oV To MapakoAovBovy, Ta oToLxElx TOV
oddoxovta kKAT.)»
To medPANUa Tov éxovpe va Aboovpe etval avtd mov AVoape oto Project 4 pe v eEng
dladpood:
Iaipvovtac vroyn uag Tic napandve mapatnpnoelc «onalovue» v kabe pia
amno TIC Tapandvw KA&oeLs o€ 000 we eENG:
class Student

{

public:

//

private:
unsigned int sIdNum; // apLOBUOG PNTPWOL
char sSurname [sNameSz] ;
char sFirstname[sNameSz] ;

}; // Student

class EnrolledStudent : public Student

{

public:

//

private:
char esSemester[10]; // akadnpaiko e€&dunvo
unsigned int esWH; // wpeg ava eRdouada
unsigned int esNoOfCourses; // aplLOpOG HAONUATWY TOUL

// 8&nAwoe

Course: :CourseKey* esCourses;
}; // EnrolledStudent

Kol

class Course

{

public:

//

private:
CourseKey cCode; // KwdLKOG HOBnUaTOG
char cTitle[cTitleSz]; // TiLTAOG HABNHATOG
unsigned int cFSem; // TUTMLKO €&&unvo
bool cCompuls; // UTTOXPEWTLKO I EMLAOYNG
char cSector; // Topéag
char cCateg[cCategSz]; // kaTtnyopia
unsigned int cWH; // wpeg ava eBdoudda
unsigned int cUnits; // SL8aKTLKEG HOVASEG
CourseKey cPrereq; // TpOQTALTOUHEVO

}; // Course

class OfferedCourse : public Course

{

public:

//

private:
unsigned int ocNoOfStudents; // apLO. doLTNTWV

}; // OfferedCourse
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Zrov mivaxa pabnuatwv Oa kdvove to e£Nc: av oe kamoto uadOnua dev éyypadel
ovTe évac ¢oirtntic otov mivaxe Oa eupaviCetar ue avtikeiuevo Course evad av
éxerypadel éotw xat évac portntic Ba éxovue avtikeipevo kAdone OfferedCourse.
Iapouoiwe, 0T0 UNTPWO POITNTWY Evac QOLTNTIG TIOV EXEL EYYPAPEL 0€ Eva TOV-
Adxiotov pabnua eudaviCetar ue avtikeipevo EnrolledStudent aAAioe eudavi-
Cetar pe avtikeiyevo kAdonc Student.

Iagatronon: P
«"ZnaCovue” v k&Be pia ano tic napandvw kAdoeic o€ 6vo»; OxL da! Ta avtikeipeva kAd-
onc EnrolledStudent éxovv 0Ao To TepLeXOUEVO TWV QVTIKELUEVWY TNC «TtAALdC» kKAdone Student.
IMapopoliws, ta aviikeipeva kAdone OfferedCourse éxovv 0Ao To TePLEXOUEVO TWV QVTIKELLLE-
vov ¢ «nadiac» kAdonc Course. [IpoomaBwvtag —pe TG VEEG KAAOTEG— Vot AVTLLETWTIOOV-
e TO MEOPANUA TTOL emIONHAVaUE KaTaAEape ota D!

Ot EnrolledStudent kau OfferedCourse Ba éAvvav ta mEOPANHa av dev kAnpovouovoav Tig
Student kat Course (aAAQ& megleixav ta kAewid —sIdNum kat cCode— yi avtiotoixion.) Eava-
OudPaoe v §23.14.

To mapaderypa avtd €xeL 0TOX0 va deiet AAAA mEdypaTa kat OxL T owoTn) oxediaor). 4

Prj06.2 Ou KA\&oelg

Noa dovpe mowrta tic Course ko OfferedCourse. H kAngovopud dev eivat AdBog adpov mépa amd
TNV TIQOYQAXUUATIOTIKY] TOUG OXE0T] KAL VONUATIKWS AépLe:
‘Eva mpoopepouevo uabnua etvar éva uadnua
Noat dovpe 000 egwTrpaTa OV UTTOEEL V& TIQOKVPOULV Yl TTOAAOVG:

o  Mnnwc Oa émpene va ypapovue: struct Course kat va aprioovue 0Aa ta péAn avorktd;
H avaAAoilwtn g kAaong dev pag adnrvet meotbwoa Yo KATL TETOLO.

e Kat Oa kpatnoovue to “private”; Mnnwc npémer va to kdvovue “protected”; Av kat
0TV XQElAoTEL O TO KAVOULLE® TTQOG TO TTAROV TO KQATOVHE OTWG elva.

Ilapopota oxenTucd WoxVOLV KoL Yo Ti¢ Student ko EnrolledStudent.
Noa dovpue twoa tig ovAAoyéc kat mowta v CourseCollection. Tldg Ba amoBOnkevoovpE
oV «Ttivaka padBnuatwv»; Ag e€etdoovpe dVO MEQLTMITWOELS:

o Xe 0Vo (duvapkovg) mivakegs: évav e ototxelo Tomov Course —0TOV 0TOLOV AQXKWS (POQ-
TWVOUHE OAX TA OTOLXEIX MOV TAlPVOULHE amd To aQxelo— kat évav e otorxeia TOTIOL
OfferedCourse. K&Be popa mov Bolokovpe éva puadnua mov 1o dMAwoe kamolog Gpoltntig
TO HETAdEQOVE ATIO TOV TECTO OTOV DEVTEQO.

o Xe évav (duvapkod) mivaxa, Tov ccArr, aAAd pe otorxelo tomov Course* kot oxt Course.
Apx kg to k&aBe ccArr [k] deiyvet éva (duvapkd) avrtikeipevo kAdong Course, ov etvat
T otoL el evoc padnuatog onwe Ppogravovtal and to agxeio. Tnv mowtn Gpood mov
Boiokovue dMAwon evéc HaBHATOC ATIO KATIOLOV POLTNTH| LLETATQEMOVUE TO AVTIOTOLXO
*ccArr [k] oe avtuceipevo kAaong OfferedCourse.

H modtn AVon etvat HAAAoV o amAr]. @a TEOTIUNOOULE OpwS T1) DEVTEQT] VI ddAKTL-

KoULg Adyouc.

I'a Toug dovg Adyoug Ba motipr|oove oot Avor) ko Y T StudentCollection.

Prj06.3 Ou KA&oelg Course kxu OfferedCourse

Znv kAaon OfferedCourse dOnAwvetat to péAog ocNoOfStudents. ‘Etot, Oa moémet va petapé-
Qovpe ekel TG neOodovg clearStudents(), add1Student(), deletelStudent() mov xewiCovtal to pLé-
Aog avtd. Ot pébodot mov xeiCovral ta vtodAotma péAn dnAwvovtoar otnv Course (Ko KAT-
oovopovvtat and tnv OfferedCourse.)
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Ot péBodot save(), load() kat display() éxovv va kKdvouv pe 0AOKANQO TO aVTIKEIHEVO elte
etvar tomov Course elte tomov OfferedCourse. Avtég Ba dnAwBovV “virtual” otnv Course kat
Ba EavadnAwOovv otnv OfferedCourse.

TéAoc, kaOe KAdon Oa éxelL Tovg dNpLOLEYOVS Kal Tov Kataotoodéa tne. Kat Eextvovue
amo avtovg.

O eonunv dnuoveyodg g Course xoetdletatl pix HOVOV aAAayn: n dayoadn Tng
yoapung

cNoOfStudents = 0;
eva 0 kataotgodpéag Oa yivet:

virtual ~Course() { };

Ac dovpue twoa ta avtiotorxa Y tnv OfferedCourse. ®a yodpovpe Tov dnLOLEYO OTIWS
naOape otnv §23.3:

OfferedCourse::0fferedCourse( string aCode, string aTitle )
: Course( aCode, aTitle ), ocNoOfStudents( @ ) { }

Ornwg PAETeLs, ta mavta yivovtal pe T Alota eKiivnong KaL To oo TG ouvAagTnong eivor
Kevo.

O kataotgodéag eival TeTQULHEVOG:

virtual ~OfferedCourse() { };

Noa éABovpe twoa oTig toelg peBodovg. Avtég dnAwvovtat otnv Course wg e&Nc:

virtual void save( ostream& bout ) const;

virtual void load( istream& bin );
virtual void display( ostream& tout ) const;

L1oug 09LopHoUG Toug Bat Yivouv ot eEng aAAaryéc:
o Xn save(0 dloryQddovile TNV eVTOAN:

bout.write( reinterpret_cast<const char*>(&cNoOfStudents),
sizeof (cNoOfStudents) );

e Xanload() diaxyoadpovpe TNV EVTOAT):

bin.read( reinterpret_cast<char*>(&tmp.cNoOfStudents),
sizeof (cNoOfStudents) ); // apt6. ¢oLT. oTO HEONUO

o Y display() dixyoadovpe to: “<< '\t' << cNoOfStudents”

Zanv OfferedCourse kavovpe v O dMAwom, mag” 6Ao Tov ta “virtual” dev elvar ana-
paitnto. OLoglopotl Oa etva:
void OfferedCourse::save( ostream& bout ) const

{
if ( bout.fail() )
throw CourseXptn( CourseKey(getCode()), "save",
CourseXptn::fileNotOpen );
this->Course: :save( bout );
bout.write( reinterpret_cast<const char*>(&ocNoOfStudents),
sizeof (ocNoOfStudents) ); // apL6. ¢oLT. OTO PEONUA
if ( bout.fail() )
throw CourseXptn( CourseKey(getCode()), "save",
CourseXptn::cannotWrite );
} // OfferedCourse::save

Onwe PAémels, pe ) “this->Course: :save(bout)” puAGyOLUE TO VTTOAVTUKELPEVO KAQ-
omng Course kat 0T CLVEXELAX PLAAYOLUE Kol TNV TLUn Tov péAovg ocNoOfStudents.
void OfferedCourse::load( istream& bin )

{
OfferedCourse tmp;
tmp.Course::load( bin );
if ( !'bin.eof() )
{
bin.read( reinterpret cast<char*>(&tmp.ocNoOfStudents),
sizeof (ocNoOfStudents) );// apL®. ¢oLT. OTO HEONUO
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if ( bin.fail() )
throw CourseXptn( CourseKey(getCode()), "load",
CourseXptn::cannotRead) ;

Y // if ( !bin.eof() ).

*this = tmp;
} // OfferedCourse::load

Kot €dw, pe v “tmp.Course::load(bin)” dogtwvovue TO LTOAVTIKEEVO KA&OTG
Course Tov tmp. Xt ovvéxelx GOQTWVOLLLE TNV TLUT) ToL HéAoVS tmp . ocNoOfStudents.

void OfferedCourse::display( ostream& tout ) const

this->Course::display( tout );
tout << ocNoOfStudents << endl;
if ( tout.fail() )
throw CourseXptn( CourseKey(getCode()), "display",
CourseXptn::cannotWrite );
} // OfferedCourse::display
Le 0Aec g olels eEapéoewv mEdoeEe Ta e&Nic:
o YuveyiCovue va pixvovue efoupéoeig CourseXptn adpov ta mooPAnuata mov Poiokovue
T €xovre MEOPAEYPEL KaL Y TN Paoikn KA&oT kal dev magamAavovpe avtov mov Oa
OVAAGBeL TV e€algeo). Lan ovvéxela mdvtws Ba ogioovpe kat pia OfferedCourseXptn.

o Avtkataotrjoape to “cCode” pe 1o “CourseKey(getCode())”. Avtd elval anagaitnto
OL0TL Ta (private) péAn g Paowkr]g dev eival opatd and v napdywyn. Na to f&Aov-
pe “protected”; Oxt adov to xonouomnoovue povo otn oipn efaipeonc.
Ot toeig péBodot dueiplong tov péAovg ocNoOfStudents etvar: ot dvo inline
void clearStudents() { ocNoOfStudents = 0; }
void addlStudent() { ++ocNoOfStudents; }

Kam:

void OfferedCourse: :deletelStudent()

{
if ( ocNoOfStudents <= 0 )

throw OfferedCourseXptn( CourseKey(getCode()), "deletelStudent",
OfferedCourseXptn::noStudent );
--0ocNoOfStudents;
} // OfferedCourse::deletelStudent

Edw, émwe PAETtels, xonowpomnoovpe AAAN kAdon efalpéoewv dLdTL TO TIEOPANUA TIOUL
epdaviCetal dev €xel onoladnTote oxéon e T Baoikr] kKAdon (0nwe ta mEoPAT|UaTa e Ta
pevuaTa.)

Onwe eimape (§23.7), «n kAdon ealpéocwy TN napdywync kKA&onc eivar mapdywyn tne
KAdone eatpéoewv tne Pfaciknc kAdonc.» Exovpe Aotmov:

struct OfferedCourseXptn : public CourseXptn

{
enum { noStudent=20 };

OfferedCourseXptn( const Course::CourseKey& obk, const char* mn, int ec,
const char* sv="" )
: CourseXptn( obk, mn, 0, sv ) { errorCode = ec; }

}; // OfferedCourseXptn

v mepintwon pag, Omws BAETELS, ] TAQAYWYT KAAOT) dlxdéQeL amd 1) Paoikr] LOVOV
otov 0QLopO NG otabepac noStudent. Tatl PaAape eketvo to “=20"; Adtt aAAwdg to Of
feredCourseXptn: :noStudent Ba elxe Tur] “0” dmws axoBws kat to OfferedCourseXptn : : keyLen
(kAnoovopud!)

L1T0 oWpa Tov dMULOVEYOV TO HOVO TOU KAVOUUE elval va dWOOVUE TOV 0WOTO KWILKO
AdBovc.
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Prj06.3.1.1 Metatpotreg xtto Course o€ OfferedCourse
[Tpdoe€e twoa éva mEOBANUa mov Oa avtipetwnicovpe: Onwg Aéyaue «Tnv npwTn popd
Tiov Bpioxovue ONAwon evoc padnuatoc amo kamoov GortnTy) UETATPEMOVIE TO AVTIOTOLXO
*ccArr[k] oe avtikeipevo kAdong OfferedCourse.» Ilwg Ba yivetal avtd; Ac movpe otL éxovue
OnAwoet:

OfferedCourse* pOneCourse( new OfferedCourse );

L10 avitikelpevo ov delxvel to pOneCourse Oa TOETEL VO AVTLYQAPOVLE TO TEQLEXOUEVO
Tov *ccArr [ndx], va undevicovue to ocNoOfStudents kat petd va fdAovpe:

delete ccArr[ndx];
ccArr[ndx] = pOneCourse;

[G HTtoQOVHE VO AVTLYQAWPOULE TO TLEQLEXOUEVO;

o Toddovtac tov KATAAANAO dNULOVEYO HETATQOTIG» TIOV ATIO VOt AVTIKE(LEVO TNG KAG-
ong Course Oa dnpuoveyet avtuceipevo kAdong OfferedCourse pe Ty “0” oto ocNoOfStu-
dents. 'Etol Oa pmogovue va yodpovpe:

OfferedCourse* pOneCourse( new OfferedCourse(*ccArr[ndx]) );

o Emipogtavoviag tov teAeotn] ekXWONONG WOTE VA KAVOUE VOLLLUT TIV EVTOAT):
*pOneCourse = *ccArr[ndx];

IToodpavwg 1 mewTn emiAoyr] etvat taxUteEn adov dnuoveyel kat evBeiav To avTikei-

HEVO TIOL pag evOladéQet. ANAWVOULHLE AOLTIOV:

OfferedCourse( const Course& oneCourse );

Kot 00lCOVHE, OTWS KAVALLE KoL OTOV €QTUNV dNULOLEYO:

OfferedCourse: :0fferedCourse( const Course& oneCourse )
: Course( oneCourse ), ocNoOfStudents( © ) { }
IIagatnenoeis: P

1. Aev emLPOQTWVOULLE KAl TOV TEAEOTI] EKXWOTONG YIX V& DOKLUACOVHE KAL TNV AAAT emtAo-

Y1), Aev xoetdletal Apov éxovpe owotd TeAeOTr) EKXWENOTG Kol Tov dnpoveyd “Offered-

Course( const Course& oneCourse )” éXOUHE «VOHLUOTIOOEL KAL TNV €KWENON

“*pOneCourse = *ccArr[ndx]”.

2. Aev Oat XQELXOTOVLE Kt £Vav dNULOVQYO
Course( const OfferedCourse& oneOfrdCourse );

Y va k&dvoupe TNy avtiotoodn petatoort); Oxr avto yivetal —pe tepaxtopnd Guotkd— amo

tov (Guvayopevo) dnpoveyd avtrypadnc g Course. 4

Prj06.3.1.2 Ou OpLouol Twv KA&oewv

Toa 1 Course O etvar:!
class Course

{
public:
enum { cCodeSz = 8 };
struct CourseKey
{
char s[cCodeSz];
explicit CourseKey( string aKey="" )
{ strncpy( s, aKey.c_str(), cCodeSz-1 );
s[cCodeSz-1] = '\0'; }
}: // CourseKey
explicit Course( string aCode="", string aTitle="" );
virtual ~Course() { };
// getters

1 Avt dev etvat &AAN amé ) SylCourse mov Aéyape oto Project 2@ puowd etval 1o kaAoyQappévn
(Téoat aTtd TNV MEOETOLHATIX YL TNV KAT)QOVORLLA.)
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const char* getCode() const { return cCode.s; }
const char* getTitle() const { return cTitle; }
unsigned int getFSem() const { return cFSem; }
bool getCompuls() const { return cCompuls; }
char getSector() const { return cSector; }
const char* geCateg() const { return cCateg; }
unsigned int getWH() const { return cWH; }
unsigned int getUnits() const { return cUnits; }
const char* getPrereq() const { return cPrereq.s; }
// setters
void setCode( string aCode );
void setTitle( string aTitle );
void setFSem( int aFSem );
void setCompuls( bool aCompuls ) { cCompuls = aCompuls; };
void setSector( char aSector );
void setCateg( string aCateg );
void setWH( int aWH );
void setUnits( int aUnits );
void setPrereq( const string& prCode );
// other
virtual void save( ostream& bout ) const;
virtual void load( istream& bin );
virtual void display( ostream& tout ) const;

private:
CourseKey cCode; // KwdLKOG HaBNAuaTOG
char cTitle[cTitleSz]; // TiTAOG HOONUATOG
unsigned int cFSem; // TUTMLKO €&aunvo
bool cCompuls; // UTTOXPEWTLKO I EMLAOYNG
char cSector; // Topéag
char cCateg[cCategSz]; // kaTtnyopia
unsigned int cWH; // wpeg ava eBdouada
unsigned int cUnits; // BLOUKTLKEG HOVABEG
CourseKey cPrereq; // TpoamMaLTOUHEVO

}; // Course

typedef Course* PCourse;

"=

Ot erudogtwoels twv kat “==" vy tovg tomovg CourseKey ka Course dev aAA&lovv.
H xAdon e€apéoewv etvac:
struct CourseXptn

{
enum { keylLen, rangeError, noSuchSector, noSuchCateg, autoRef,
fileNotOpen, cannotWrite, cannotRead };
Course: :CourseKey objKey;

char funcName[100] ;

int errorCode;

char errStrval[100] ;

int errIntVal;

CourseXptn( const Course::CourseKey& obk, const char* mn,
int ec, const char* sv="" )

: objKey( obk ), errorCode( ec )
{ strncpy( funcName, mn, 99 ); funcName[99] = '\O';
strncpy( errStrval, sv, 99 ); errStrval[99] = '\0'; }
CourseXptn( const Course::CourseKey& obk, const char* mn,
int ec, int iv )
: objKey( obk ), errorCode( ec ), errIntVal( iv )
{ strncpy( funcName, mn, 99 ); funcName[99] = '\O@'; }
}; // CourseXptn

H povn dixdopd amd tnv monyovpevn poodn: éxel adaloeOel 0 0Qlopos T otabepdg
noStudent.

H napdywyn kAdon:
class OfferedCourse : public Course

{
public:
explicit OfferedCourse( string aCode="", string aTitle="" );
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OfferedCourse( const Course& oneCourse );

virtual ~OfferedCourse() { };
// getters

unsigned int getNoOfStudents() const { return ocNoOfStudents; }
// setters

void clearStudents() { ocNoOfStudents = 0; }

void addlStudent() { ++ocNoOfStudents; }

void deletelStudent();
// other

virtual void save( ostream& bout ) const;

virtual void load( istream& bin );

virtual void display( ostream& tout ) const;
private:

unsigned int ocNoOfStudents; // apLO®. doLTNTWV
}: // OfferedCourse

typedef OfferedCourse* POfferedCourse;

[ToooeEe OtL dev pag xoetdlovtal eMPOOTWOELS YIX OVUYKQIOEIS AVTIKELUEVWVY KAKOTG
OfferedCourse: Mag agkovv avtég mov éxouvpe Yix v kAdor Course.

Toa BéPata, to «Oev pac xpetdloviar elvol «(LeyAaAn KoOuBEévtar dLOTL Le TG eTPOQTW-
OELS TV TEAECTOV TG BATIKNG KAAOTG UTTOQOVHE VA OUYKQIVOUHE KAl AVTIKEIpEVA TwV dVO
KAAoewV kat va Ppovpe o0t éva avtikelpevo kAdong Course eivat ioo pe éva avtukeipevo
kAdong OfferedCourse emeldr} éxovv tov 010 kwduco! Elvar owoto avtd; Ag unv avoil&ovue
Twea GrtAocodikr) culrytnon Tévw oto Bépa? va modpe novo To e&Ng: ALTEG oL oUYKQIoELS
pog xoetklovtal yia v avalntnon péoa otn ovAAoyr). 'ia ) dovAeid avt elvat cwoTéc!

H xAdon e€apéoewv etvat avtr] mov edape Kol o mavw:

struct OfferedCourseXptn : public CourseXptn
{
enum { noStudent=20 };
OfferedCourseXptn( const Course::CourseKey& obk, const char* mn, int ec,
const char* sv="" )
: CourseXptn( obk, mn, 0, sv ) { errorCode = ec; }
}; // OfferedCourseXptn

Prj06.4 H KA&om CourseCollection

H Baown aAdayn oty kAaon CourseCollection elvar otn dAwaon tov duva kol mivaka Tov

amd
Course* CCArr;

yivetal mivakag PeAwv:

PCourse* ccArr;

Emewdn), 6mwe moémet 1101 va kataAafec, 11 omovdardtepn pHéBodog oTic KAGTEG-OVAAO-
véc elvaw N findNdx(), Oa moémer va Eexivrjoovpe amnd avtrjv. H pebodog Paoiletal ot
linSearch() amo ) PBALOONKN Teoryoappdtwv MyTmpltLib. H linSearch() dev umogel va
OOVAEPeL Yix Tov VEo Ttivaka dLdTL dev UTTOQOVHE VA ETUPOQTWOOVHE TEAEOTES YIX TUTOVG
PeAwv. To dlo mEoPANua Ba éxovue ko ot findNdx() tng StudentCollection. Tt pmogovue va
KAVOUUE YLt vat AVOOLE avTd TO TTEOBANUA;

o Noa yoapovpe péoa otig findNdx() Tic evioAés avalntnong kat va un xeetlopaoTe
linSearch().
e Noa «cpUpovpe» oe pax KAAON TO BEAOS WOTE Vo LLTTOQOVIE Vo EMPOQTWOOVIE TOUG

TeAE0TEC OUYKQLOTG YLt TNV KAQOT) auTh).

o« Na yoapovue pia véa exdoxn) g linSearch() —ag v movue linSearchP- ywr mivakeg

PeAwv.

2 Tavtawg dev elvat kKakd va o okedTeic Arydict Kat va to GulnTHoELS (e CUVADEADOUE TOU...
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H tedevtala emidoyr) datvetatr mo kopn (kat 1o amAr)) and tig dAdes. I'oddpovpe
AoLtov:
template< typename T >

int linSearchP( T** v[], int n,
int from, int upto, const T& x )
{

if (v=028&&n>0)
throw MyTmpltLibXptn( "linSearchP",
MyTmpltLibXptn::noArray );

int fv( -1 );
if (v 1= 0 && (0 <= from && from <= upto && upto < n) )
{

T save( *v[upto+l] ); // ¢OAaée TO *v[upto+l]
*v[upto+l] = x; // ¢opoupog

int k( from );

while ( *v[k] != x ) ++k;

if ( k <= upto ) fv = k;
else fv = -1;
*v[upto+l] = save; // Omwg NTav oTnv apxf
// (from <= fv <= upto && v[fv] == x) ||
// (fv == -1 && (Vj:from..upto e v[j] != x))

return fv;
} // linSearchP

Onwe PAémels, avto mov ovykptvetal pe tov “1=" etvatto “*v[k]”.

BAémels Opws kat KATL AAAO: EémeL va vTtdpXeL To “*v[upto+l]”. Av Ppaxvouvue og 0Ad-
KANEOV ToV Ttlvaka avtd onpaivel 6tL Oa meémetl va vtagxeL To “*v[n]” (to otolxelo mov
KQOATOVUHE Yiot POOVQO OTIS avalnTrOELS).

Tdoa, umogovue va yoaovpe tnv
int CourseCollection::findNdx( const string& code ) const

{
int ndx;
if ( code.length() != Course::cCodeSz-1 )
ndx = -1;
else

ndx = linSearchP( ccArr, ccNOfCourses,
0, ccNOfCourses-1, Course(code) );
return ndx;
} // CourseCollection::findNdx

TV, OTIWGS PAETELS, Dev dladEQeL ATO TNV AQXIKY, QA& HOVO 0TO OVOUA TNG CLVAQTNOTNG
avalrtnonge.
Oa ocvvexioovpe PAEMOVTIAC TIC ETUTTWOELS TWV XAAAYWV TIOU KAVAHE OTOV €QTUNV
ONULOLEYO:
CourseCollection: :CourseCollection()
{
try
{
ccReserved = cclIncr;
ccArr = new PCourse[ ccReserved ];
ccNOfCourses = 0;
ccPAllEnrollments = 0; // NULL
ccArr[ccNOfCourses] = new Course;
for ( int k(ccNOfCourses+1l); k < ccReserved; ++k )
ccArr[k] = 0;

}
catch( bad_alloc& )

throw CourseCollectionXptn( "CourseCollection",
CourseCollectionXptn::allocFailed);

} // CourseCollection::CourseCollection
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IToooeEe v evtoAn “ccArr[ccNOfCourses] = new Course” (to otolxeio yix Tov ¢poov-
00). H for mov akoAovOel diaopaAilet o 0Tt ta BEAN mOL deV XENOLUOTOLOVVTAL €XOUV TLUT
/l@/l.

Duowd aAAdlel kat 0 kKaTAOTEOPENAC:

CourseCollection: :~CourseCollection()

{
for ( int k(0); k <= ccNOfCourses; ++k )
delete ccArrl[k];
delete[] ccArr;
} // CourseCollection::~CourseCollection

[Mapodpoteg eTUMTWOELS €XOUVLE Kal OTIC HeBOdovg (private) «xapnAov emimédov» erasel-
Course() xa insert1Course().
void CourseCollection::eraselCourse( int ndx )

{
delete ccArr[ndx];
ccArr[ndx] = ccArr[ccNOfCourses-11;
ccArr[ccNOfCourses-1] = ccArr[ccNOfCourses];
ccArr[ccNOfCourses] = 0;
--ccNOfCourses;

} // CourseCollection::eraselCourse

H “ccArr[ndx] = ccArr[ccNOfCourses-1]" dev agkel mia:

o Tlow and avt)v nEémnel va avakukAwoovpe to “*ccArr[ndx]”.

o Metd and avtiv npénel va PdAovue Tov pooved ot cwoth Oéon. Avto yivetal pe tnv
“ccArr[ccNOfCourses-1] = ccArr[ccNOfCourses]”

Me v insert1Course() £€xovple TEOBANUA: e TNV emikePAAda TNG:

void CourseCollection::insertlCourse( const Course& aCourse );

AvTr] pag emITEEMEL VA eloaydyovpe otn ovAAoyr éva avtuceipevo Course aAA& kat éva

avtikelpevo OfferedCourse. Yan mowtn meglntwor) Ba dcwoovpe

ccArr[ccNOfCourses] = new Course( aCourse );

eV 01T devTEQN

ccArr[ccNOfCourses] = new OfferedCourse( aCourse );
Ti O moémel vae K&VOULLE;

e Muwx AVon etvat n tvnmoBewpnon tne napauétpov avagpopdc (§23.13.1). Avt] éxet —otnVv
negintwor] pac— 1o e&ng mAeovéktnua: Aev Ba xoewxotel va aAAafovpe v addl-
Course().

o Muwx dAAN AVon eivaln e&nc: aAAAlovpe TNV TAQAUETQO OTNV emikePaAida:

void CourseCollection::insertlCourse( const Course* pCourse )

Me duvapikr) TuTtoBewENOT UTOQOVIE VA [BOOVHE TOV TUTIO TOL AVTLKELLLEVOL TIOL O&l-
xvet to pCourse. MelovékTnua: umogel vo kAnOel e dplopa T dtevBuvvon pn-dvvapLKoD
AVTIKELEVOL. AUTO OpwG Umogel va eAeyxBet adov 1) insertlCourse() etvat private kat ko-
Agitatr povov amno tig (CourseCollection : @) add1Course() ko (CourseCollection: :)load(). Avto
mov Ppalvetat va elval mAgeovEKTNHa elval N amAOTNTA TG aAA& 1) aAnOewa eivat OtL 1)
TuTo0eENOM TG TAQAHETEOL avadoags petadéoetat oty add1Course().

[Tpotipovpe Aowrtdv ) devtegn Avor).

void CourseCollection::insertlCourse( Course* pCourse )

{
if ( ccReserved <= ccNOfCourses+1 )
{
try
{

renew( ccArr, ccNOfCourses+l, ccReserved+ccIncr );

ccArr[ccNOfCourses+1l] = ccArr[ccNOfCourses]; // aAhayn ¢poupol

for ( int k(ccNOfCourses+2); k < ccReserved+ccIncr; ++k )
ccArr[k] = 0;
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ccReserved += cclncr;

}

catch( ... )

{ throw CourseCollectionXptn( "insertlCourse",
CourseCollectionXptn::allocFailed ); 1}

ccArr[ccNOfCourses+1] = ccArr[ccNOfCourses];
ccArr[ccNOfCourses] = pCourse;
++ccNOfCourses;

} // CourseCollection::insertlCourse
Ooo vy tig aAAeg aAdayéc:

o Koatodpe v mowtn amod tic «véeg Béoeic» (ccNOfCoursestl) otov mivako yio Tov

$oovEo (“ccArr[ccNOfCourses+1l] = ccArr[ccNOfCourses]”). Xtic vrtoAotmeg Balovue

ngr

o Ewdyovpe m véa tiun otov «maAto pooveo» (“ccArr[ccNOfCourses] = pCourse”).

o Kdvovpe (pe agketr) avBatlpeoia) tnv vtdBeon: av kATL dev Ttdel kKaAd Oa TeL dtL éxovpe
MEOPANHa duvapikng pvrune. ‘Etol émoovdrjmote tomov (“catch(...)”) efaipeon kat
va mikoovpe epels pixvovue allocFailed!

L1g avtiotoiyeg pebddoug (public) «vymAov emimtédov» 1 deletel Course() Oot yivel:
void CourseCollection::deletelCourse( string code )

{
int ndx( findNdx(code) );

if ( ndx >= 0 ) // vnmdpxel
{
*ccArr[ccNOfCourses] = Course();
ccArr[ccNOfCourses] ->setPrereq( code ); // ¢poupog
int k(0);
while ( strcmp(ccArr[k]->getPrereq(), code.c_str()) != 0 )
++K ;
if ( k < ccNOfCourses )
throw CourseCollectionXptn( "deletelCourse",
CourseCollectionXptn::prereqRef,
code.c_str() );
OfferedCourse* pOneCourse( dynamic_cast<OfferedCourse*>(ccArr[ndx]) );
if ( pOneCourse != 0 )

int enrStdnt( pOneCourse->getNoOfStudents() );
if ( enrStdnt > @ ) // umkpxouv eyyeypaupévolL ¢oLTNTEG
throw CourseCollectionXptn( "deletelCourse",
CourseCollectionXptn::enrollRef,
code.c_str(), enrStdnt );

<}erase1Course( ndx );

} // CourseCollection::deletelCourse

[Téoar a6 T aAAayéc amd “.” oe “->” mpooefe avtad OV K&vovUE 0TO TEAOG TnG: Me
duvapkn tvmoOewonor eAéyxovpe av to *ccArr [ndx] etvat tomov OfferedCourse.
o Avdev eival (pOneCourse == 0) mooxwovpe kat’ evBeiav otnv “eraselCourse(ndx)”.
o Av etval (pOneCourse 1= 0) kdvovple emimAéov tov EAeyxo

pOneCourse->getNoOfStudents() > 0

ITpoxweovpe otnv “eraselCourse(ndx)” pdvov av dev oxVeL avTr| 1) CLVOTKN.

H enuceparda g add1Course() etva:
void CourseCollection::addlCourse( const Course& aCourse )
FNarti va unv aAAdEovpe v mapdpetoo oe “const Course* pCourse” kat vo KAVOUUE TN
Cwn) pag mo evkoAn; Attt —adov etvat public— umogel va VTAQXOLVY EPAQLOYES IOV TN
XONOLHOTOLOVV 101 KAt O MOEMEL VA TIAE VA KAVOUUE AAAXYEG KoL OTIC EPAQHOYES AVTEG.
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Onwg kataAaPatvels, To mEOPANUA 1oL eldape —kal ToHQoKAPPApE— TTAQATAVW Eava-
epupaviCetat kat meémel va AvOel twoa.
void CourseCollection::addlCourse( const Course& aCourse )

{
if ( strlen(aCourse.getCode()) != Course::cCodeSz-1 )
throw CourseCollectionXptn( "addlCourse",
CourseCollectionXptn::entity );
int ndx( findNdx(aCourse.getCode()) );
if ( ndx < @ ) // 8ev Bp€ONKe TO KAELdL

if ( strcmp(aCourse.getPrereq(), "") !=0 ) // uTGpXEL TPOATIOLTOVUUEVO

{
int ndx( findNdx(aCourse.getPrereq()) );
if ( ndx < 0 ) // 8ev BpeéONKe TO KAELSL TOUL MPOATALTOUHEVOUL
throw CourseCollectionXptn( "addlCourse",
CourseCollectionXptn: :prereqRef,
aCourse.getPrereq() )

}
// ®€v UTIAPXEL TIPOATIXLTOUUEVO I} UTAPXEL KOL PBPEONKE OTOV TivaKa
try

{
try

{

const OfferedCourse&
oneCourse( dynamic_cast<const OfferedCourse&>(aCourse) );
insertlCourse( new OfferedCourse(oneCourse) );

}
catch( bad_cast )
{ insertlCourse( new Course(aCourse) ); }

}

catch( bad_alloc )

{ throw CourseCollectionXptn( "addlCourse",
CourseCollectionXptn::allocFailed ); 1}

} // CourseCollection::addlCourse

[Tpdoe&e TL kAvovue: adoV OLYOVQEEVTOUHE OTL TQETEL VO KAVOUUE TNV ELOAYWYT
OnAdvovpe

const OfferedCourse&
oneCourse( dynamic_cast<const OfferedCourse&>(aCourse) );

Av 1 MoAYHATIKY] QA peTog mov égxetal otnyv aCourse etvat kAaong OfferedCourse toTe 1)
T s Ba avtryoadel wg agyucy Tipr) e oneCourse. AAAWDG, av etvat kAdong Course, Qi-
xvetat e€alpeon bad_cast. Avta yivoviat oty eowtegwkn try/catch mov, émwg BAETels, dev
XERICETaL KATOW «EEALQETIKT KATAOTAOT) aAA& Aettovgyel oav ifelse. Avth) etvat pix av-
0000001 XOMOM TOL UNXAVIOHOU eEalpéoewV.

Ye k&0e meplmtwon, Oa ekteAecOel pior new' 1 eEwtepukn try/catch vrtdoxet yux tuxov
arndtuxla ge.

duowka, 1 clearStudents() kaAeitat LOVOV OTNV TEQITITWON TIOL TO AVTLIKELUEVO TIOV ELOG-
vetat etva kAaong OfferedCourse.

Evdwadépov éxouvv oL pébodolL mpdoBeong portntr| oe Hdbnua kat dayoadnc dortnt)
amd pdOnua- oe avtéc Oa éxovue kat Tic aAdayéc ToTov.
void CourseCollection::addlStudent( string code )

{
int ndx( findNdx(code) );
if ( ndx < 0 )
throw CourseCollectionXptn( "add1Student",

CourseCollectionXptn::notFound,
code.c_str() );

OfferedCourse* pOneCourse( dynamic_cast<OfferedCourse*>(ccArr[ndx]) );

if ( pOneCourse == 0 )

{

try { pOneCourse = new OfferedCourse( *ccArr[ndx] ); }
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catch( bad_alloc& )

throw CourseCollectionXptn( "addlStudent",
CourseCollectionXptn::allocFailed,
code.c_str() );

}

delete ccArr[ndx];
ccArr[ndx] = pOneCourse;

}
pOneCourse->add1Student () ;
} // CourseCollection::addlStudent

Kat’ agxag va tovicovpe ot dev umoels va yoaels “ccArr [ndx] ->add1Student()”: o
petayAwttiomg Ba oov et 0t 1) kAdon Course dev éxel péBodo add1Student(). ‘Etol, malgvov-
pe éva véo BéAog, Tto pOneCourse, Tov deixvel To (d10 avtikelpevo pe to ccArr [ndx]. Av opwg
to *ccArr[ndx] etvar tomov Course 1) petatoomn Oa amotvxel LNV TEQITTWOT AvTHV
KAVOUHE TN HeTaTQOT] OTws elmapte oty §Prj06.3.1. Te kaOe mepintwon, dtav éoxetal 1
woa va ekteAecOel 1) “pOneCourse->add1Student ()” to pOneCourse delyvel To (OO0 avTikei-
pevo (tomov OfferedCourse) pe to ccArr [ndx].
void CourseCollection::deletelStudent( string code )

int ndx( findNdx(code) );
if ( ndx < 0 )
throw CourseCollectionXptn( "deletelStudent",

CourseCollectionXptn::notFound,
code.c_str() );

OfferedCourse* pOneCourse( dynamic_cast<OfferedCourse*>(ccArr[ndx]) );

pOneCourse->deletelStudent() ;

// Ta TMAPOAKATW UTTOPEL KL VO TEPLOCELOLV . .
if ( pOneCourse->getNoOfStudents() == 0 )
{

Course* tmp( new Course(*pOneCourse) );
delete pOneCourse;
ccArr[ndx] = tmp;

} /3 CourseCollection::deletelStudent

Tt kawvovolo vagyeL €dw; Av peta m dyoadr| evoc dortntr] pundeviCetat to mA0og
twv Portntv mov O€Aovv TOo HAONUA HETATEETIOVHE TO AVIUKELHEVO TOU DdelXVeL To
ccArr[ndx] amnd OfferedCourse oe Course.

Koau etval anagaltntn avtr) n petatpom); Metd and Atyo pmnopel va éABeL amaltnon
&Adov doutnt va eyyoadel oto padnua. Xwotd! To tt Ba kdvovue efaprdtal and tnv
epaguoyn. Av €xelg éva mEOYQa Lo TTOL BEAEL YOTYOQEG ATIOKQIOELS
e A&V KAVELS AQUTHV TN LETATQOTT).

o Ilow amo ) pLAAEN TwV oToLXElwV TG CVAAOYNC TAQWVELS OAa T LB uaTa kat OTIoV
poiokeig OfferedCourse e ocNoOfStudents == 0 to aAAd&Ceig oe Course.

Znv epaguUoyn TOLU TaQADELYHATOG «DeV LG KUV YREL KAVEIS». ..

Ac éABovpe toa otig save() kat load(). To mEOPANUA pag etval dtL oo do pn-poodomnot-
nNuévo agyeto Oa éxovpe avrteipeva dvo duxdopetikwv kAdoewv: Course kat OfferedCourse.
ITwg to Avvovue; Me evpetniolo! AAAG T, €kTog amd to kAewi katl tn Oéon, Ba éxovpe
évdelfn kat yu tnv kAo tov kaBe avtiketpevov. I'a magdderypot:
struct CIndexEntry

{
Course: :CourseKey cCode;
size_t loc;
short int inhLvl;

}: // IndexEntry

Tov onuaiver to avtikeipevo pe kAedl (kwducd) cCode agy(let amtd ) Béon loc Tov agxeiov
kat etvat kAaong Course av to inhLol éxet tur) “0” 1) kAdong OfferedCourse av éxeL tiur) “1”.
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INa tic avalnmoelg Ba xpoelaotovpe évav dNULOVEYO —TOL Vo dNULOVEYEL avTikelpevo
Ao TOV KWdKO— Kot eTPOQTwoT) Tov “1=":

struct CIndexEntry

{
Course: :CourseKey cCode;
size_t loc;
short int inhLvl;

explicit CIndexEntry( Course::CourseKey aCode=Course::CourseKey(""),
int aLloc=0, short int aInhL=0 )
: cCode( aCode ), 1loc( aLoc ), inhLvl( aInhL ) { }
}; // CIndexEntry

bool operator!=( const CIndexEntry& lhs, const CIndexEntry& rhs )
{ return ( lhs.cCode != rhs.cCode ); }

bool operator==( const CIndexEntry& lhs, const CIndexEntry& rhs )
{ return !(lhs != rhs); }

‘EtoL Aowmov yoddovpe:
void CourseCollection::save( ofstream& bout, CIndexEntry* crsIndex ) const

{
if ( bout.fail() )
throw CourseCollectionXptn( "save",
CourseCollectionXptn::fileNotOpen );
bout.write( reinterpret cast<const char*>(&ccNOfCourses),
sizeof (ccNOfCourses) );
for ( int k(0); k < ccNOfCourses; ++k )
{
crsIndex[k].cCode = Course: :CourseKey(ccArr[k]->getCode());
crsIndex[k].loc = bout.tellp();
OfferedCourse* pOneCourse( dynamic_cast<OfferedCourse*>(ccArr[k]) );
if ( pOneCourse == @ ) // Course
{ crsIndex[k].inhLvl = 0;
ccArr[k]->save( bout );
else // OfferedCourse
{ crsIndex[k].inhLvl = 1;
pOneCourse->save( bout ); }

}
if ( bout.fail() )
throw CourseCollectionXptn( "save",
CourseCollectionXptn::cannotWrite );

} // CourseCollection::save

[ToboeEe OTL KoL £dw M dlaXelQLOT TNG OLVAULKTG HUVI)UNG OTIOL VAOTIOLELTAL TO €VEETHOLO
Oa moémeL va yivetat and T ovvaQTnoT) 1oL KaAel T save().

A&g T TG XOMOHOTIOLOVLLE TO EVQETHOLO KATA TN (OQTWOT:
void CourseCollection::load( ifstream& bin, const CIndexEntry* crsIndex )

{
unsigned int n;
bin.read( reinterpret_cast<char*>(&n), sizeof(n) );
if ( !'bin.eof() )

{
CourseCollection tmp;
try
{
for ( int k(@); k < n && !bin.fail(); ++k )
{
Course* pOneCourse;
if ( crsIndex[k].inhLvl == @ ) // Course
pOneCourse = new Course;
else // OfferedCourse
pOneCourse = new OfferedCourse;
pOneCourse->1oad( bin );
tmp.insertlCourse( pOneCourse );
}
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catch( bad_alloc& )

throw CourseCollectionXptn( "load",
CourseCollectionXptn::allocFailed );

}
if ( bin.fail() )
throw CourseCollectionXptn( "load",
CourseCollectionXptn::cannotRead );
swap( tmp );

} // CourseCollection::load

Prj06.5 Ou K\&oewg Student kxw EnrolledStudent

Amo v kAaon Student apargovvtal (kat dnAwvovtat otnv EnrolledStudent) ta pLéAn mov é-
Xouv oxéomn pe Tov duvapko mtivaka kwdkwv (sNoOfCourses, sCourses, sReserved) kot to SWH
(oVvoAo eBdopadRiwY WEWV dOATKAAIAG TIOV TIEOKVTITEL ATIO TIS ONAWOELS UAONUATWY).
DQuowd, akoAovBovvtal amd Tic HeBOOOVE XEQLOUOV AVTWV TWV HeAWV, dNAadY): getNoOf-
Courses(), getCourses(), clearCourses(), find1Course(), add1Course(), deletel Course(), findNdx(), insert-
1Course(), eraselCourse() ko getWH().
Tdoa, 6Aa amAovotevovtat O gorunv dnpoveyos Ba eivat:
Student::Student( int aIdNum )

if ( aldNum < 0 )
throw StudentXptn( 0, "Student", StudentXptn::negIdNum, aIdNum );
sIdNum = aIdNum;
sSurname[@] = '\0';
sFirstname[@] = '\O';
}; // Student()

eva dev xoewletat va yodpovue dnuoveyod avirypadnc. Iagopolws, dev xoetaletat va
Yoayovpe emPOQTWON] TOU TEAEOTH ekXwEnons. Oa yoapovpe Ouws évav  (kevo)
Kataotoodéa:

virtual ~Student() { };

Ot magakatw néBodot B VTTAQXOLV KAL OTNV MAQAYWYN KAAOT] KoL Yix TOV AdY0 avtd
Oa moémeL va dAwOoLv:

virtual void swap( Student& rhs );
virtual void save( ostream& bout ) const;
virtual void load( istream& bin );
virtual void display( ostream& tout );

kat Oa elval avaAdyws amAOVOTEVHEVEG:

void Student::swap( Student& rhs )

{
std::swap( sIdNum, rhs.sIdNum );

char svs[sNameSz] ;
strcpy( svs, sSurname ); strcpy( sSurname, rhs.sSurname );
strcpy( rhs.sSurname, svs );

strcpy( svs, sFirstname );
strcpy( sFirstname, rhs.sFirstname );
strcpy( rhs.sFirstname, svs );

} // Student::swap

void Student::save( ostream& bout ) const
{
if ( bout.fail() )
throw StudentXptn( sIdNum, "save", StudentXptn::fileNotOpen );
bout.write( reinterpret cast<const char*>(&sIdNum), sizeof(sIdNum) );
bout.write( sSurname, sizeof (sSurname) );
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bout.write( sFirstname, sizeof(sFirstname) );
if ( bout.fail() )
throw StudentXptn( sIdNum, "save", StudentXptn::cannotWrite );
} // Student::save

void Student::load( istream& bin )

{
Student tmp;
bin.read( reinterpret_cast<char*>(&tmp.sIdNum), sizeof(sIdNum) );
if ( !'bin.eof() )

{
bin.read( tmp.sSurname, sizeof(sSurname) );
bin.read( tmp.sFirstname, sizeof(sFirstname) );
if ( bin.fail() )
throw StudentXptn( sIdNum, "load", StudentXptn::cannotRead );
swap( tmp );
}

} // Student::load
void Student::display( ostream& tout )

{
tout << sIdNum << '\t' << sSurname << '\t' << sFirstname << endl
} // Student::display

‘Etoy, n (Baowcn)) kAdon Student Oa etva:
class Student

{
public:
// constructors, destructor
explicit Student( int aIdNum=0 );
virtual ~Student() { };
// getters
unsigned int getIdNum() const { return sIdNum; }
const char* getSurname() const { return sSurname; }
const char* getFirstname() const { return sFirstname; }
// setters
void setIdNum( int aIdNum );
void setSurname( string aSurname );
void setFirstname( string aFirstname );
// other methods
void readPartFromText( istream& tin );
virtual void swap( Student& rhs );
virtual void save( ostream& bout ) const;
virtual void load( istream& bin );
virtual void display( ostream& tout );

private:
enum { sNameSz = 20 };
unsigned int sIdNum; // apLOPOG PNTPWOUL
char sSurname[sNameSz] ;
char sFirstname[sNameSz];

unsigned int countTabs( string aLine );
}: // Student

typedef Student* PStudent;

“wy=r

H emudpdotwon twv Kat “==" dev aAAaleL.
H kAaon e€apéoewv amAovotedetal KATIWC:

struct StudentXptn

{

enum { negIdNum, incomplete, fileNotOpen, cannotRead, cannotWrite
unsigned int objKey;

char funcName[100] ;
int errorCode;
char errStrval[100];
int errIntVal;

StudentXptn( int obk, const char* mn, int ec, const char* sv="" )
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objKey( obk ), errorCode( ec )
{ strncpy( funcName, mn, 99 ); funcName[99] = '\O';
strncpy( errStrval, sv, 99 ); errStrval[99] = '\0'; }
StudentXptn( int obk, const char* mn, int ec, int ev )
objKey( obk ), errorCode( ec ), errIntVal( ev )
{ strncpy( funcName, mn, 99 ); funcName[99] = '\O@'; }
}; // StudentXptn

Ta o MOAVTAOKA KOUHUATIO TWV ONULOVOYWV UETAPEQOVTAL OTNV TAQAYWYN KAAOT
EnvrolledStudent. Ac apxloovpe artd Tov eQrjunv dnNHLovEYO Tov dNADVETAL WG:
explicit EnrolledStudent( int aIdNum=0 );

Kot oplletat:

EnrolledStudent: :EnrolledStudent( int aIdNum )
Student( aIdNum ), esWH( O )
{

try { esCourses = new Course::CourseKey[ esIncr ]; }

catch( bad _alloc )

{ throw StudentXptn( getIdNum(), "EnrolledStudent",

EnrolledStudentXptn::allocFailed ); }

esReserved = eslncr;

esNoOfCourses = 0;
} // EnrolledStudent::EnrolledStudent

Duoka, Toa XQELLOHAOTE Kat ONHLOLEYO avTLyQadr|c Kat eThOQTWOT] TOL AvVILyQadL-
KoV TeAeatr] ekxwonong. O dnuoveyds avtrypadr|c dnAwvetat:

EnrolledStudent( const EnrolledStudent& rhs );

Kkat oglletat:

EnrolledStudent::EnrolledStudent( const EnrolledStudent& rhs )
Student( rhs ), esWH( rhs.esWH )
{

try { esCourses = new Course::CourseKey[ rhs.esReserved ]; }
catch( bad_alloc )
{ throw EnrolledStudentXptn( getIdNum(), "Student",
EnrolledStudentXptn::allocFailed ); }
esReserved = rhs.esReserved;
for ( int k(@®); k < rhs.esNoOfCourses; ++k )
esCourses[k] = rhs.esCourses[k];
esNoOfCourses = rhs.esNoOfCourses;
}; // EnrolledStudent::EnrolledStudent
I'a va emipoQT@WOoOoLE TOV TEAEOTI] EKXWQETONG OTIWS EEQOLLLE B xoewxoTov e TN swap()
IOV T1 ONAWVOULLE:
virtual void swap( EnrolledStudent& rhs );
Kkat v opllovue:
void EnrolledStudent::swap( EnrolledStudent& rhs )

{
Student::swap( rhs );

std::swap( esWH, rhs.esWH );
std::swap( esNoOfCourses, rhs.esNoOfCourses );

Course: :CourseKey* svck( esCourses );
esCourses = rhs.esCourses; rhs.esCourses = svck;

std::swap( esReserved, rhs.esReserved );
} // EnrolledStudent::swap

Onwg PAémelc, avty omeileton ot swap() g Paocukric kAdonc. Iodypaty, n “Student
::swap(rhs)” —mov pmopeic va ) yodpelg kat “this->Student:: swap(rhs)”’— aviaAAdo-
OEL TIC TIHEG TV VTTOAVTIKELEVWY TUTIOL Student tov *this kat tov rhs.

O teAeoTr|g ekxwENONS ONAWVETAL WG:

EnrolledStudent& operator=( const EnrolledStudent& rhs );
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Kkat oplletal pe ) yvwot ouvtoayn:
EnrolledStudent& EnrolledStudent::operator=( const EnrolledStudent& rhs )

if ( &rhs != this )

{
try { EnrolledStudent tmp( rhs );

swap( tmp ); }
catch( EnrolledStudentXptn& x )
{ strcpy( x.funcName, "operator=" );
throw; }

return *this;
}; // Student( const Student& rhs )
Kata ta aAAa, éxovpe tig amAég nebddovc:

// getters
unsigned int getWH() const { return esWH; }
unsigned int getNoOfCourses() const { return esNoOfCourses; }
const Course::CourseKey* getCourses() const { return esCourses; }

// setters
void clearCourses() { esNoOfCourses = 0; esWH =0; }

KaL Tig peodovg evéc otoryeiov:

bool findlCourse( const string& code ) const
{ return ( findNdx(code) >= 0 ); }

void addlCourse( const Course& oneCourse );
void deletelCourse( const Course& oneCourse );

Ot uéBodot (public) add1Course() kat deletelCourse() pévovv (oxeddv) OTws NTav otV
nigonyovpevn poodn. H pnovn diadood etvat n avtikatdotaon tov “sWH” arté to “esWH”.
[Nagopota woxvovv xal v T pedoddovg (private) findNdx(), insertlCourse() kau erasel-
Course(): Ta slncr, sCourses, sSNoOfCourses, sReserved yivovtal eslncr, esCourses, esNoOfCourses,
esReserved avtiotolxws. Atvouvpe evdewktikas tnv insertlCourse() 6mov aAAaletl kat o TUTOG
Twv eEalpéoewv mov plxvovtat: EnrolledStudentXptn avtl yia StudentXptn.
void EnrolledStudent::insertlCourse( const Course::CourseKey& aCode )

{
if ( esReserved <= esNoOfCourses+1 )
{
try { renew( esCourses, esNoOfCourses, esReserved+esIncr );
esReserved += eslIncr; }
catch( MyTmpltLibXptn& )
throw EnrolledStudentXptn( getIdNum(), "insertlCourse",
EnrolledStudentXptn::allocFailed );
}
}
esCourses[esNoOfCourses] = aCode;
++esNoOfCourses;

} // Student::insertlCourse
Ot moAvpopdKég éBodot, extdg NG swap(), elvat:
void EnrolledStudent::save( ostream& bout ) const

{

Student::save( bout );

bout.write( reinterpret cast<const char*>(&esWH), sizeof(esWH) );
bout.write( reinterpret_cast<const char*>(&esNoOfCourses),
sizeof (esNoOfCourses) );
for ( int k(0); k < esNoOfCourses; ++k )
bout.write( esCourses[k].s, Course::cCodeSz );

if ( bout.fail() )
throw StudentXptn( getIdNum(), "save",
StudentXptn::cannotWrite );

} // EnrolledStudent: :save
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void EnrolledStudent::1oad( istream& bin )

{
EnrolledStudent tmp;

tmp.Student::load( bin );
if ( !'bin.eof() )
{
bin.read( reinterpret_cast<char*>(&tmp.esNoOfCourses),
sizeof (esNoOfCourses) );
if ( tmp.esNoOfCourses >= tmp.esReserved )

{
delete[] tmp.esCourses;
try
{
tmp.esCourses = new Course::CourseKey[
((tmp.esNoOfCourses/esIncr)+1)*esIncr 1];
tmp.esReserved = ((tmp.esNoOfCourses/eslIncr)+1)*eslIncr;
}
catch( bad_alloc )
throw EnrolledStudentXptn( tmp.getIdNum(), "load",
EnrolledStudentXptn::allocFailed );
}
}

for ( int k(0); k < tmp.esNoOfCourses; ++k )

bin.read( tmp.esCourses[k].s, Course::cCodeSz );
if ( bin.fail() )

throw StudentXptn( tmp.getIdNum(), "load", StudentXptn::cannotRead );
swap( tmp );

}
} // EnrolledStudent: :load
void EnrolledStudent::display( ostream& tout )

Student::display( tout );
tout << esWH << '\n' << esNoOfCourses << endl;
for ( int k(0); k < esNoOfCourses; ++k )
tout << esCourses[k].s << endl;
} // EnrolledStudent::display

Kat ot toeig otnotlovtat (pe tig “Student: :save(bout)”, “tmp.Student:: load(bin)”,
“Student::display(tout)”) ot avtiotolxeg neOddoLS TNG Paotkrc KAAOTG.

Onwe PAémelg, dev vmrpfe avaykn yia mEooBaot o€ k&molo péAog Tng Baotknc KAdong
wote va to dnAdoovpe “protected”. I'ix v apifeta pag xpetdotnke to sldNum otig oipelg
efapéoewv aAAQ
o ngetldNum() etvau “inline”,

o o olYm e&alpeomnc dev «Praldpaote»!

AAAQ, dev teAedoape aKOUN OTIC VEES TTROOLXYQAPES TOL MEOYQAHaTOG éXoupte: «[la-
pouolws, 0TO UNTPWO GOLTNTAV évag GoLTnTNG mov éxeL eyypapel oe éva TovAdaxiotov uadnua
eupaviCetar pe aviikeiuevo EnrolledStudent aAliwc eupaviCetar pe avtikeipevo kAdong
Student.» Ac oxkedtovpe Aomov To €&ng oevaglo: Oewgovpe Ot dafpdlovpe —amo TO
enrllmnt.txt— Vv TUr eVOG aVTIKELUEVOD TG BAOIKTS KAACNC Student, ov to deixvel TO
PéAog scArr[k]: duxpalovpe Aowmov pe tn readPartFromText() oto *scArr[k]. Meta daBa-
Covpe tov aQlOpo pabnuatwv. Av etvat Oetikdc Oa meémet var «aAAdEovpLE» TOV TUTIO TOL
QAVTIKELLEVOL (DOTE VA PTtoRel va dexTel Tovg Kwdkovg padnudtwv. Onwg otov mivaka po-
Onudtwv 1ol kat edw Ba k&vove To eENc:

y EnrolledStudent* pOneStudent;
‘tt"y { pOneStudent = new EnrolledStudent( *scArr[ndx] ); }

catch( bad _alloc& )
{ throw . . . }
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delete scArr[ndx];
scArr [ndx] = pOneStudent;
I'a ™ “new EnrolledStudent(*scArr[k])” Oa xoewxotovpe &évav ONuOLEYO peta-
TeOTMNC:!
EnrolledStudent::EnrolledStudent( const Student& rhs )
Student( rhs ), esWH( 0 )
{
try { esCourses = new Course::CourseKey[ esIncr ]; }
catch( bad_alloc )
{ throw EnrolledStudentXptn( getIdNum(), "EnrolledStudent",
EnrolledStudentXptn::allocFailed ); }
esReserved = eslncr;
esNoOfCourses = 0;
} // EnrolledStudent::EnrolledStudent

O oglopés avtov Tov dNUOVEYOL pall pe TOV TEAEOTH] EKXWENOTS TNG KAAOTG «VOLLLHO-
motel» kat 0w, OTws otV megintwon tng OfferedCourse, Tnv ekxwonon “avtikeipevo Enrol-
ledStudent = avtikelpevo Student”: Tolv amtd TV ekXWENON KaAeltal autdg 0 dNLLOVEYOS YL
va petateéel to avtikelpevo Student oe avtikeipevo EnrolledStudent won étol exteAeital 0

gKkxwEnNon
“avrtuceipevo EnrolledStudent = EnrolledStudent( avtikeipevo Student )”
Kot va madg éyve

class EnrolledStudent : public Student
{
public:
// constructors, destructor
explicit EnrolledStudent( int aIdNum=0 );
EnrolledStudent( const EnrolledStudent& rhs );
EnrolledStudent( const Student& rhs );
virtual ~EnrolledStudent() { delete[] esCourses; };
// copy assignement
EnrolledStudent& operator=( const EnrolledStudent& rhs );
// getters
unsigned int getWH() const { return esWH; }
unsigned int getNoOfCourses() const { return esNoOfCourses; }
const Course::CourseKey* getCourses() const
{ return esCourses; }
// setters
void clearCourses() { esNoOfCourses = 0; esWH =0; }
// 1 Course methods
bool findlCourse( const string& code ) const
{ return ( findNdx(code) >=0 ); }
void addlCourse( const Course& oneCourse );
void deletelCourse( const Course& oneCourse );
// other methods
virtual void swap( EnrolledStudent& rhs );
virtual void save( ostream& bout ) const;
virtual void load( istream& bin );
virtual void display( ostream& tout );

private:
enum { esIncr = 3 };
unsigned int esWH;
unsigned int esNoOfCourses;
Course: :CourseKey* esCourses;
unsigned int esReserved;

int findNdx( const string& code ) const;
void insertlCourse( const Course::CourseKey& aCode );
void eraselCourse( int ndx );

}; // EnrolledStudent

typedef EnrolledStudent* PEnrolledStudent;
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- "__rn

Kat edw dev xoetdletal va k&vovpe emidpOQTwon TWV kat “==" adoL pag kaAv-

TITOLV OL ETPOQTWOELS TIOV KAVAUE YLA TN PAOLKT] KAQGOT).
H xAdon e€apéoewv Oa etvat:
struct EnrolledStudentXptn : public StudentXptn
{
enum { allocFailed=20 };
unsigned int objKey;
char funcName[100] ;
int errorCode;
char errStrval[100];
int errIntVal;
EnrolledStudentXptn( int obk, const char* mn, int ec, const char* sv="" )
StudentXptn( obk, mn, 0, sv ) { errorCode = ec; }
EnrolledStudentXptn( int obk, const char* mn, int ec, int ev )
: StudentXptn( obk, mn, 0, ev ) { errorCode = ec; }
}; // EnrolledStudentXptn

Prj06.6 H KA&om StudentCollection

Ko otnv kAdon StudentCollection 1) paoikr) aAAoryr] etvat ot 01 AwoT) TOL duVALKOV Tiivaka
IOV ATO
Student*  scArr;

Yivetat mivakag BeAdv:

PStudent* scArr;

Kat edw Oa Eextviioovpe amnd 1 findNdx() kat Oa dcdoovpe v dlax Avor Tov dwoape
otnv CourseCollection:
int StudentCollection::findNdx( int aIdNum ) const

{
int ndx;
if ( aldNum <= 0 )
ndx = -1;
else

ndx = linSearchP( scArr, scNOfStudents, 0, scNOfStudents-1,
Student (aIdNum) );
return ndx;
} // StudentCollection: :findNdx

Zuvey(COulE e TOV EQNHTV ONHLOVEYO KAL TOV KATAOTQOMER TIOV —Kal AUTOi— potklovv
pe touvg avtiototyovg g CourseCollection:

StudentCollection::StudentCollection()
{
try
{
scReserved = sclncr;
scArr = new PStudent[ scReserved ];
scNOfStudents = 0;
scPAllEnrollments = 0;
scArr[scNOfStudents] = new Student;
for ( int k(scNOfStudents+l); k < scReserved; ++k )
scArr[k] = 0;

iatch( bad alloc& )
{ throw StudentCollectionXptn( "StudentCollection",
StudentCollectionXptn::allocFailed);
} /3 StudentCollection: :StudentCollection
StudentCollection: :~StudentCollection()

for ( int k(0); k <= scNOfStudents; ++k )
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delete scArr[k];
delete[] scArr;
} // StudentCollection::~StudentCollection

«Avtryoddovtac» g eraselCourse() o insert1Course() tng CourseCollection, matlgvovue Tig
dV0 HeBBdOoLE «xapnAoU eTmédovy, eraselStudent() ko insert1Student() avtiotoixwe:
void StudentCollection::eraselStudent( int ndx )

delete scArr[ndx];
scArr[ndx] = scArr[scNOfStudents-11];
scArr[scNOfStudents-1] = scArr[scNOfStudents];
scArr[scNOfStudents] = 0;
--scNOfStudents;

} // StudentCollection::eraselStudent

void StudentCollection::insertlStudent( Student* pStudent )

{
if ( scReserved <= scNOfStudents+1 )
{
try
{
renew( scArr, scNOfStudents+l, scReserved+scIncr );
scArr[scNOfStudents+1] = scArr[scNOfStudents]; // oaA\ayrn ¢poupou
for ( int k(scNOfStudents+2); k < scReserved+sclncr; ++k )
scArr[k] = 0;

scReserved += sclncr;

}

catch( MyTmpltLibXptn& )

{ throw StudentCollectionXptn( "insertlStudent",
StudentCollectionXptn::allocFailed ); }

}
sCArr[scNOfStudents+1] = scArr[scNOfStudents];
scArr[scNOfStudents] = pStudent;
++scNOfStudents;

} // StudentCollection::insertlStudent

ITpdoe&e Ot koL edw —Omws otnv CourseCollection : :insertlCourse— aAA&Eayie TOV TOTIO TNG
naQapétoov o€ “Student* pStudent” kat dev pag amaoxoAel 0 TOTOG TOL AVTUKELUEVOL
mov delxveL to BEéAog: pe avto Oa aaoxoANnOei n add1Student() mov kaAel tnv insert1Student().

void StudentCollection: :addlStudent( const Student& aStudent )
{
int ndx( findNdx(aStudent.getIdNum()) );
if ( ndx < @ ) // 8ev Bp€ONKe To KAeLdL
{
if ( scPAllEnrollments == 0 )
throw StudentCollectionXptn( "addlStudent",
StudentCollectionXptn::noEnroll );
try
{
try
{
const EnrolledStudent&
oneStudent ( dynamic_cast<const EnrolledStudent&>(aStudent) );
insertlStudent( new EnrolledStudent (oneStudent) );
const Course::CourseKey* aStCourses( aStudent.getCourses() );
for ( int k(0); k < aStudent.getNoOfCourses(); ++k )

scPAllEnrollments->addlStudentInCourse (
StudentInCourse(aStudent.getIdNum(),
aStCourses[k].s) );
}

}
catch( bad cast )
{ idinsertlStudent( new Student(aStudent) ); }

}
catch( bad_alloc )
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{ throw StudentCollectionXptn( "addlStudent",
StudentCollectionXptn::allocFailed ); }

} /3 StudentCollection::addlStudent
Ooo ywa ) StudentCollection : : deletelStudent(), Oa v aAAd&ovpe Omws aAAdapte kat
v CourseCollection : : deletelCourse(): Oa diaypadovpe évav dpoltnty] av EXOVHE Yix auTdV
e avrtikelpevo KAaong Student 1)
e avtkelpevo kAaong EnrolledStudent aAA& pe getNoOfCourses() == 0.

void StudentCollection::deletelStudent( int aIdNum )

{
int ndx( findNdx(aIdNum) );

if ( ndx >= 0 ) // umdpxetl

EnrolledStudent* pOneStudent(
dynamic_cast<EnrolledStudent*>(scArr[ndx]) );
if ( pOneStudent != @ ) // EnrolledStudent

{
if ( pOneStudent.getNoOfCourses() > 0 )
throw StudentCollectionXptn( "deletelStudent",
StudentCollectionXptn::enrollRef,
aldNum );

eraselStudent( ndx );

}
} // StudentCollection::deletelStudent

Ilpdoe&e dtL—-btav To avtikeipevo etvat kAdong EnrolledStudent— dev umogovue va e€etd-
OOVHE TOV AQLOUO TV HaOnuATwV amd to scArr[ndx]: moémel va XONOUUOTOWOOVHE TO
pOneStudent.

Tdoa Ba dovpe e drogBwvovpe Tig StudentCollection : : add1Course() ko StudentCollection
: :deletelCourse() 0Twg drogBwoape tic CourseCollection: :add1Student() wa CourseCollection: :
deletelStudent().

Yanv §Pr1j06.5 —otnv avadelén g avaykng v dONpoveyo avtikelpévov EnrolledStudent
amo avTikeipevo kKAaong Student— elyape det éva 0eVAQLO XONOTS ALTOV TOL dTHLovEYoV: B
o0 Xonotponowjoovpe otV add1Course():
void StudentCollection::addlCourse( int aIdNum, const Course& aCourse )

{
int ndx( findNdx(aIdNum) );
if ( ndx < 0 )
throw StudentCollectionXptn( "addlCourse",
StudentCollectionXptn::notFound, aIdNum );
EnrolledStudent* pOneStudent( dynamic_cast<EnrolledStudent*>(scArr[ndx]) ):
if ( pOneStudent == 0 )
{
try { pOneStudent = new EnrolledStudent( *scArr[ndx] ); }
catch( bad_alloc& )

throw StudentCollectionXptn( "addlCourse",
StudentCollectionXptn::allocFailed );

}
delete scArr[ndx];
scArr[ndx] = pOneStudent;

pOneStudent->addlCourse( aCourse );
} // StudentCollection::addlCourse

Onwg PAEmels, petatoéPape kataAAAws tnv CourseCollection : : add1Student(): mapatép-
TIOVLLE OTOV OXOALATHO TG Y otdr)rtote dev kataAafaivels. Oa eMONUAVOUHE OUWS OTL T
HéBodog avtr] av kAnOel va kataxwoloel p&dnuoa oe avtikelpevo tomov Student Ba kAvel T
petatoornr) Tov o€ avtikeipevo EnrolledStudent xwols va kA veL OTONTOTE TO TOOYQALLUAL TIOV
TV KaAeL
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void StudentCollection::deletelCourse( int aIdNum, const Course& aCourse )

int ndx( findNdx(aIdNum) );
if ( ndx < 0 )
throw StudentCollectionXptn( "deletelCourse",
StudentCollectionXptn::notFound, aIdNum );
EnrolledStudent* pOneStudent( dynamic_cast<EnrolledStudent*>(scArr[ndx]) );
if ( pOneStudent != 0 )
{

pOneStudent->deletelCourse( aCourse );

// Ta TOPUKATW UTOPEL KOL VX TEPLOOELOLV . .
if ( pOneStudent->getNoOfCourses() == 0 )
{

Student* tmp( new Student(*pOneStudent) );
delete pOneStudent;
scArr[ndx] = tmp;

}

}
} // StudentCollection::deletelCourse

Ko avt mooépxetat anoé petagorny tng CourseCollection : : deletelStudent() kot o€ maxgaté-
pmovpe exel Y va EavaBuunBeic YTl «ta mapakdtw UTOopEL Kol v TTEPLOTEDOVY . . .»

Amo petatgonés twv uedodwv CourseCollection : : save() war CourseCollection : :load() Oo m&-
oovue tig StudentCollection : :save() ko StudentCollection: :load() avtiotolxws, adov TEONyoL-
Hevws oploove:
struct SIndexEntry
{

unsigned int sIdNum;

size_t loc;

short int inhLvl;

explicit SIndexEntry( int aIdNum=0, int aLoc=0, short int aInhL=0 )

sIdNum( aIdNum ), 1loc( aLoc ), inhLvl( aInhL ) { }
}; // SIndexEntry

typedef SIndexEntry* PSIndexEntry;

bool operator!=( const SIndexEntry& lhs, const SIndexEntry& rhs )
{ return ( lhs.sIdNum != rhs.sIdNum ); }

bool operator==( const SIndexEntry& lhs, const SIndexEntry& rhs )
{ return !(lhs != rhs); }

H SIndexEntry diadpépet amo ) ClndexEntry pdvo otov TOTo Tov KAEWDLOV.
void StudentCollection::save( ofstream& bout, SIndexEntry* stdntIndex ) const

{
if ( bout.fail() )
throw StudentCollectionXptn( "save",
StudentCollectionXptn::fileNotOpen );
bout.write( reinterpret_cast<const char*>(&scNOfStudents),
sizeof (scNOfStudents) );
for ( int k(0); k < scNOfStudents; ++k )
{
stdntIndex[k].sIdNum = scArr[k]->getIdNum();
stdntIndex[k].loc = bout.tellp();
EnrolledStudent*
pOneStudent ( dynamic_cast<EnrolledStudent*>(scArr[k]) );
if ( pOneStudent == @ ) // Student
{ stdntIndex[k].inhLvl = 0;
scArr[k]->save( bout ); }
else // EnrolledStudent
{ stdntIndex[k].inhLvl = 1;
pOneStudent->save( bout ); 1}

}
if ( bout.fail() )
throw StudentCollectionXptn( "save",
StudentCollectionXptn::cannotWrite );
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} // StudentCollection::save

void StudentCollection::load( ifstream& bin, const SIndexEntry* stdntIndex )
{

unsigned int n;

bin.read( reinterpret _cast<char*>(&n), sizeof(n) );

if ( !'bin.eof() )

{
StudentCollection tmp;
try
{
for ( int k(@); k < n && !'bin.fail(); ++k )
{
Student* pOneStudent;
if ( stdntIndex[k].inhLvl == 0 ) // Student
pOneStudent = new Student;
else // EnrolledStudent
pOneStudent = new EnrolledStudent;
pOneStudent->load( bin );
tmp.insertlStudent( pOneStudent );
}

}
catch( bad_alloc& )

throw StudentCollectionXptn( "load",
StudentCollectionXptn::allocFailed );

}
if ( bin.fail() )
throw StudentCollectionXptn( "load",
StudentCollectionXptn::cannotRead );

swapArr( tmp );

}
} // StudentCollection::load

TéAoc, otnv checkWH() Ba moémel vao k&vovpe pior pikon aAdayn: Oa eAéyxovpe Tov
gpoopadiaio oo egyaoiac povo yia ta *scArr [k] mov etvat kAdong EnrolledStudent.
void StudentCollection::checkWH( ostream& log, int maxWH ) const

{
if ( maxWH <= 0 )
throw StudentCollectionXptn( "checkWH",
StudentCollectionXptn::negWH, maxWH );
for ( int k(0); k < scNOfStudents; ++k )

EnrolledStudent*
pOneStudent ( dynamic_cast<EnrolledStudent*>(scArr[k]) );

if ( pOneStudent != 0 )

{
if ( pOneStudent->getWH() > maxWH )
log << "student with id num " << pOneStudent->getIdNum()
<< ":; " << pOneStudent->getWH() << " hours/week"
<< endl;
}
Yy // for

} // StudentCollection: :checkWH

Prj06.7 StudentinCourse ko StudentinCourseCollection
Znv kAaon StudentInCourse dev aAA&Cel KATU aAA& Twoa elvatl pior KA&OT) CLOXETIONG TWV
kAdoewv OfferedCourse ot EnrolledStudent. Aeg to Xx. Prjo6-1.

Ovre n StudentInCourseCollection éxel aAAayéc!
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Prj06.8 To 1o Mpoypoxupe (Anuiovpyiox Apxeiov)
Eekwvovpe e avtd mov dev aAAalel amd to mEdyQaupa tov Project 4: 1 readStudentData()
TaQaéVeL OTws Ntav. Puotkd, 1) dour| twv allStudents ka allCourses etvat OLxPOQETLKT).

H loadCourses() magapéver mepimov Omws nNtav: dxypadetar uovov 1 evtoAn “one-

Course.clearStudents();” adol twoa yix ta avukeipeva kAdong Course dev vTTAQYEL

néBodog clearStudents().
H duadooa Poioketar ot GpvAa&n twv ovAAoywv. Kat apxds éxovpe dvo evgetnow

étoLotnmain() éxovue:

CIndexEntry* cIndex;

SIndexEntry* sIndex;

try

{ cIndex = new CIndexEntry[allCourses.getNOfCourses()]; }

catch( bad_alloc )

{ throw ProgXptn( "main", ProgXptn::allocFailed ); }

try

{ sIndex = new SIndexEntry[allStudents.getNOfStudents()]; }

catch( bad alloc )

{ delete[] cIndex;

throw ProgXptn( "main", ProgXptn::allocFailed ); }

ka1 kArjon g saveCollections() yivetal pe )

saveCollections( allCourses, cIndex, allStudents, sIndex,
allEnrollments );

oémov:

void saveCollections( CourseCollection& allCourses,
CIndexEntry* cIndex,
StudentCollection& allStudents,
SIndexEntry* slIndex,
StudentInCourseCollection& allEnrollments )

ofstream bout( "Courses.dta", ios_base::binary );
allCourses.save( bout, cIndex );
bout.close();
bout.open( "courses.ndx", ios_base::binary );
// bout.write( reinterpret_cast<const char*>(cIndex),
// allCourses.getNOfCourses () *sizeof (CIndexEntry) );
for ( int k(0@); k < allCourses.getNOfCourses(); ++k )
bout.write( reinterpret_cast<const char*>(&cIndex[k]),
sizeof (CIndexEntry) );
bout.close();
bout.open( "students.dta", ios_base::binary );
allStudents.save( bout, sIndex );
bout.close();
bout.open( "students.ndx", ios_base::binary );
// bout.write( reinterpret_cast<const char*>(sIndex),
// allStudents.getNOfStudents () *sizeof (SIndexEntry) );
for ( int k(0@); k < allStudents.getNOfStudents(); ++k )
bout.write( reinterpret_cast<const char*>(&sIndex[k]),

Student Course

StudentinCourse
i 0..* 0..* |

EnrolledStudent StudentinCourse OfferedCourse
0..* 0..*

esCourses
Ix. Prjo6-1 H ovoxéton StudentInCourse ovoyxetiCet tic kAdoewg Enrolled-
Student (portntéc mov éxovv eyyoadel oe pabiuata) xatr OfferedCourse
(naBnuata ov éxovv dNAwOel and Poitntéc). Avtéc KANEOvoUoUV TIg
Student ka Course avTiotolXwg.
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sizeof (SIndexEntry) );
bout.close();
bout.open( "enrllmnt.dta", ios_base::binary );
allEnrollments.save( bout );
bout.close();
} // saveCollections

Oa éxovpe AoLmov:

#include <string>
#include <fstream>
#include <new>
#include <iostream>

#include "MyTmpltLib.h"
using namespace std;

#include "Course.cpp"

#include "OfferedCourse.cpp"

#include "Student.cpp"

#include "EnrolledStudent.cpp"
#include "StudentInCourse.cpp"
#include "StudentInCourseCollection.h"
#include "CIndexEntry.h"

#include "CourseCollection.h"

#include "SIndexEntry.h"

#include "StudentCollection.h"
#include "CourseCollection.cpp"
#include "StudentCollection.cpp"
#include "StudentInCourseCollection.cpp"

struct ProgXptn
{

enum { allocFailed, cannotOpen };

char functionName[100];

int errorCode;

char errStrvVal[100];

ProgXptn( const char* fn, int ec, const char* sv="" )

errorCode( ec )
{ strncpy( functionName, fn, 99 ); functionName[99] = '\O';
strncpy( errStrval, sv, 99 ); errStrval[99] = '\0'; }

}; // ProgXptn

void loadCourses( string flNm, CourseCollection& allCourses );
void readStudentData( string f1Nm,
StudentCollection& allStudents,
StudentInCourseCollection& allEnrollments,
CourseCollection& allCourses,
ofstream& log );
void saveCollections( CourseCollection& allCourses,
CIndexEntry* cIndex,
StudentCollection& allStudents,
SIndexEntry* sIndex,
StudentInCourseCollection& allEnrollments );

int main()

OfferedCourse oc;

try

{
CourseCollection allCourses;
StudentCollection allStudents;
StudentInCourseCollection allEnrollments;

allEnrollments.setPAll1Students( &allStudents );
allEnrollments.setPAllCourses( &allCourses );
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allCourses.setPAllEnrollments( &allEnrollments );
allStudents.setPAllEnrollments( &allEnrollments );

loadCourses( "gCourses.dta", allCourses );

ofstream log( "log.txt" );
if ( log.fail() )
throw ProgXptn( "main", ProgXptn::cannotOpen, "log.txt" );

readStudentData( "enrllmnt.txt", allStudents, allEnrollments,
allCourses, log );

unsigned int maxWH( 30 ); // HéYLOTOG EMLTPEMOUEVOG GPOPTOG
// ooLTnTn: 30 Wpeg/eBSoudda
allStudents.checkWH( log, maxWH );

log.close();

CIndexEntry* cIndex;
SIndexEntry* sIndex;
try
{ cIndex = new CIndexEntry[allCourses.getNOfCourses()]; }
catch( bad_alloc )
{ throw ProgXptn( "main", ProgXptn::allocFailed ); }
try
{ sIndex = new SIndexEntry[allStudents.getNOfStudents()]; }
catch( bad alloc )
{ delete[] cIndex;
throw ProgXptn( "main", ProgXptn::allocFailed ); 1}

saveCollections( allCourses, cIndex, allStudents, sIndex,
allEnrollments );

delete[] sIndex;
delete[] clIndex;

Y // try
catch( ProgXptn& x ) { /* . . . */ }
catch( MyTmpltLibXptn& x ) { /* . . . */ }
catch( OfferedCourseXptn& x ) { /* . . . */ }
catch( CourseXptn& x ) { /* . . . */ }
catch( EnrolledStudentXptn& x ) { /* . . . */ }
catch( StudentXptn& x ) { /* . . . */ }
catch( StudentInCourseXptn& x ) { /* . . . */ }
catch( CourseCollectionXptn& x ) { /* . . . */ }
catch( StudentCollectionXptn& x ) { /* . . . */ }
catch( StudentInCourseCollectionXptn& x ) { /* . . . */ }
catch( ... )
{ cout << "unexpected exceptioon" << endl; }

} // main

Prj06.9 To 20 Mpoypoupot (Xpron Apxeiov)

10 mEdyQappa XENomg Tov agxeiov, ot main(), aAAalovpe tn dMAwon
IndexEntry* index;

o€
SIndexEntry* slIndex;
[Tapépowx aAAayr) Oa yivel kat oTig V0 CLVAQRTIOELS:

void loadIndex( string f1Nm,
PSIndexEntry& sIndex, unsigned int& ndxSz );
void retrieve( string flNm, PSIndexEntry sIndex, int ndxSz );

Ko ot pev loadIndex() dev kdvovpe dAAec aAAaryég: dev 1oxVeL OUwS TO (OO Kal Y TN
retrieve():
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void retrieve( string flNm, PSIndexEntry sIndex, int ndxSz )

ifstream bin( flNm.c_str(), ios_base::binary );
if ( bin.fail() )
throw ProgXptn( "retrieve", ProgXptn::cannotOpen,
fINm.c_str() )
string line;

cout << "Student Id Number: "; getline( cin, line, '\n' );
while ( line != "TEAOZ" )
{

int idNum( atoi(line.c_str()) );
int ndx( linSearch(sIndex, ndxSz, 0, ndxSz-1,
SIndexEntry (idNum)) );
if ( ndx < 0 )
cout << "unknown Student Id Number" << endl;
else // ndx >= 0
{
Student* pOneStudent;
try {
if ( sIndex[ndx].inhLvl == 0 )
pOneStudent = new Student;
else // ==
pOneStudent = new EnrolledStudent;

}
catch( bad_alloc& )
{
bin.close();
throw ProgXptn( "retrieve", ProgXptn::allocFailed );
}
bin.seekg( sIndex[ndx].loc );
pOneStudent->load( bin );
pOneStudent->display( cout );
delete pOneStudent; pOneStudent = 0;

cout << "Student Id Number: "; getline( cin, line, '\n' );
} // while
bin.close();

} // retrieve

[Tpdoe€e Thoa MG XQENOLUOTIOWOVHE TNV TTANEOGMOQIX YIX TOV TUTIO TOU AVTLKELHEVOL

mov éxovpe oto wéAog inhLul:

Av —petd TNV kArjon tng linSearch() Y avalytnon tov idNum otov sIndex— n ndx maet
un  apvnuiky] T £€govpe  OTL LMAQXEL TO avTikelpevo mov  Paxvovue. To
sIndex[ndx].1loc pag Aéet oV Boloketat.
To véo epwtnua OV TEOKVTTEL ElVAL TTOLOG O TUTIOG TOL AVTIKELEVOL 1] Tota load() va
xonotponomow; Av to sIndex[ndx].inhLvl éxeL tiun “0” 1o avrtikelpevo elvatl TOTOU
Student aAAg, av éxettiur) “1”, etvat tomov EnrolledStudent.
Kou mdg xonopomnowovpe avtd mov pdbape; “Omnwg PA€mels, éxovpe dOnAwoet éva BéAog
“Student* pOneStudent” mov pumogel va detxvel aviuceipeva kAdong Student kat Twv
TAQAYW YWV TNG. LTNV TMEQIMTWOT) Hag €XOVHE Uit LOVOV TtapdywyT), TNV EnrolledStudent:
if ( sIndex[ndx].inhLvl == 0 )
pOneStudent = new Student;
else // ==
pOneStudent = new EnrolledStudent;
Meta amd avtd ol evtoAéc:
pOneStudent->load( bin );
pOneStudent->display( cout );
Ba XONOLOTIO|o0LY TIC 0woTéC HeEBOdOVG apov ot Student (aAAd& ko otnv EnrolledStu-
dent) éxovpe dOnNAwoet:
virtual void load( istream& bin );
virtual void display( ostream& tout );
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Axoun, ot “delete pOneStudent”, O kAnOel 0 cwotdc kataoTEoPéns adov €éxovpe
ONAdwoel

virtual ~Student() { }:

(kar“virtual ~EnrolledStudent() { delete[] esCourses; }”.)

Hmain() eivat

#include <fstream>
#include <iostream>
#include <new>

#include "MyTmpltLib.h"
using namespace std;

#include "Course.cpp"

#include "Student.cpp"
#include "EnrolledStudent.cpp"
#include "SIndexEntry.h"

struct ProgXptn
{

enum { allocFailed, cannotOpen };

char functionName[100] ;

int errorCode;

char errStrval[100];

ProgXptn( const char* fn, int ec, const char* sv="" )

errorCode( ec )
{ strncpy( functionName, fn, 99 ); functionName[99] = '\O';
strncpy( errStrVal, sv, 99 ); errStrVal[99] = '\0'; }

}; // ProgXptn

void loadIndex( string f1Nm,
PSIndexEntry& sIndex, unsigned int& ndxSz );
void retrieve( string f1Nm, PSIndexEntry sIndex, int ndxSz );

int main()

{
SIndexEntry* sIndex;
unsigned int ndxSz;
try

loadIndex( "students.ndx", sIndex, ndxSz );
retrieve( "students.dta", sIndex, ndxSz );
Y // try

catch( ProgXptn& x ) { /* . . . */ }
catch( MyTmpltLibXptn& x ) { /* . . . */ }
catch( EnrolledStudentXptn& x ) { /* . . . */ }
catch( StudentXptn& x ) { /* . . . */ }
catch( ... )
{ cout << "unexpected exceptioon" << endl; }

} // main

Prj06.10TL Eldaxpe o€ AuTo To TTXxpOELY X
Kat’ apxdc 0a emavaAaPovpe 0Tt €dw dev éxovue kKaAn oxediaon kAdoewv kat 6Tt «ot Enrol-
ledStudent xat OfferedCourse Oa éAvvay ta mpofAnua av dev kAnpovouovoav tic Student xat
Course (aAAd mepreiyav ta kAewdid —sIdNum xar cCode— yia avtiotoixion.) Eavadidface tnv
§23.14.»

Twoa, ag emonuAvoLpEe avTd OV eALE 08 AVTO TTAEADELYA:

o Edape dvo napadetypata kAngovoutds: Course < OfferedCourse (§Prj06.3) kot Student «—
EnrolledStudent (§Prj06.5).
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o Edape mwc 0pilovpe TOUG dMIULOVEYOVS TV TAQAYWYWV KAATEWV A0 avtovg Twv Pa-
owwv. Lnv mepintwon g OfferedCourse BAéTtelg Ot Tar mavta uOpilovtat otn Alota
EKKIVNONG KAL TA OWHATA TV oLvapToewV etvat keva (§P1j06.3).

e Edape mwg pmogovpe va 0ploovpe OTIC MAQAYwYeS KAAOELS TOUG KATAAANAOLS Onpit-
o0VPYOVG LLETATPOTIG
OfferedCourse( const Course& oneCourse ); // (§Prj06.3)

EnrolledStudent( const Student& rhs ); // (§Prj06.5)
WOTE, HETAED AAAWV, VO «VOULLLOTIOOOVE» KAL TIS EKXWOTTELS
avtucelpevo OfferedCourse = avtikelpevo Course
avtikeipevo EnrolledStudent = avtikeipevo Student
XWOIS Vo eTMUPOQTWIOVLLE TOV OXETIKO TEAEDTI] EKXWQTOTG.

o Edape mde pmogovpe va PaAovpe otov D0 mivaka avTikelpeva g PAOKNG Kal g
nadywyne kAaong. Ilwg; Kavovtag mivaka pe BEAN mog avtikeipeva g Pactkrc:
PCourse* ccArr; // (§Prj06.4)

PStudent* scArr; // (§Prj@6.6)

e Quowr) oLVETIELX TG MAQATIAVW AVONG elval 1] avdykn va padatvovpe tov TOTO Tov
avtikelpévou mov delyvel kdmowo BéAog ccArr[k] 1) scArr [k]. Eidape T AVon avtov tov
TEOBAT|UaTOS pe dvvapikn tvnoBewpnan.3

o Edape axképn kat ) xenon g dvvauikne tvnobewpnone —uall pe «avogBodoln» dua-
xelolon efaipeonc— ya va p&bovpe tov TUTIO TNG MEAYUATIKNG TIOXHETQOV TIOV AXVTL-
OTOLXEL O& TUTIKT] TAPAUETPO avaPopac.

3 Aev etvat ko D€ va DOKIUATELS Kot GAAT AVom).
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