2-1i aTan pa3paboTKu KypcoBor paboThl — pa3paboTKa uepapxuu u uHtepderica
KJIACCOB.

Pesynbrar 51010 3Tana ucnonb3yeTcs BO BTOPOM pasnene 0ocHOBHOU yactu KP,
BKJIIOYAIOILIEM pa30MeHne Ha MOJTYJIH, KJIAcChl U UX UHTEep(]eichl, GyHKIHNU U
I00aJIbHBIE IEPEMEHHBIE, HEPAPXUIO KJIACCOB. B oTueTe no KypcoBoil padboTe 3TOT
JIOKYMEHT JTOTIOJHSETCS U IPUBOJUTCS B COOTBETCTBUE C pa3pabOTaHHBIM KOJIOM.

OOBeKThI, HalJICHHBIE B pe3yJbTaTe aHAIN3a MPEAMETHOM 00IaCTH, pa3iesioTCs
Ha knaccel. Knace — 3mo mMHodcecmeo 00beKkmos, UMeouux cXoxucyro Cmpykmypy u
nosedenue.Eciii coBnajieHue NOBEJCHUS HETIOJIHOE WM CTPYKTypa OOBbEKTOB Kak
CXOKHM€ XapaKTEPUCTUKH, TaK U PA3IMYAIOLINECs, TO 3TO 03HAYAET, YTO HEOOXOIUMO
MNOCTPOUTH HEPAPXUIO KJIACCOB HA OCHOBE OTHOILIEHUS HacieaoBaHus. Hannuue
COCTaBHBIX OOBEKTOB TOBOPUT O HEOOXOIMMOCTH OTHOIICHMSI BKIIOUeHUs. B
OCTaJIbHBIX CITydasx KJIacChl MEXKIy COOON MOTYT CBSI3aHbI OTHOLICHHEM
ucnosb3oBanus. [logpoOHee 00 OTHOMIEHUSIX MEXKIY KilaccaMu U MX 0003HAYEHUSIX B
JuarpamMMe HamucaHo Ha ctpanule https://ipc.susu.ru/14616-1.html

Jns onmrcanus naTepdeiica KIaccoB MPU HATWYUH OTHOIICHHS HACIIeTOBAHHS
HYKHO U3y4uTh https://ipc.susu.ru/8506.html. Ecnu B 3ananun Heobxonuma
neperpyska ornepaiuii, To Hy»Ho u3yuuTh https://ipc.susu.ru/8505.html

B HeKoTOphIX BapuaHTax 3aJaHusl MOTYT ObITh IPUBEICHBI PEKOMEHIAINH 10
uHTEpdeiicy KIacCOB W/WIN peau3aluu, KOTOPHIMA MOYKHO BOCIIOJIb30BaThCS.

Pe3ynbrarel JaHHOTO ATana sSBJSIOTCS NPEABAPUTEIbLHBIMU U MOTYT U3MEHUTHCS
HoCJIe peanu3alun Koja.

Paccmorpum npumep ¢ rpaduyecKkuM peIakTopoMm.

Bce BoIsiBiIeHHBIE OOBEKTHI 3aHUMAIOT HEKOTOPYIO IPSIMOYTOJIbHYIO 001acTh Ha
AKpaHE U JIOJKHBI IEPEPUCOBBIBATHCS MPU U3MEHEHUH COCTOsIHUA. HekoTopbie
OOBEKTHI - KHOIIKH YIIPABJIEHUS U TOJIE JJIs1 PUCOBAHMS - JOJKHBI pearupoBaTh Ha
HaXkKaThe KHOMOK MbIIIM Ha HUX. Takke KHOMKHU yIpaBiIeHUs [0 MOBEICHUIO ObUIH
paszziesieHbl Ha 3 TpyIIbl, pa3inyarouiye Mo MOBEACHHUIO.

B pesynbrare BricTpauBaeTcs CIeAyIoIast uepapXxust KIaccoB:

KJ1acc JUIsl OObEKTOB Ha SKpaHe (XpaHUT KOOPAUHATBHI)

1. moaxnacce s 0TOOpaKEHUsI TEKYIIHUX [IBETOB PUCOBAHUS

2. moaxkiacc Juist OTOOpa)XKeHMsl TEKYIIMX KOOPAMHAT MBIIIY U UMEHU (aiina

3. moakiace s 0ObEKTOB, pearupyronux Ha MbIIIIb

3.1. moakiacc A nojisi pucoBaHUs

3.2. moaknacc il KHONOK yIpaBiIE€HUs

3.2.1. momkiacc sl KHOTIOK BBIOOpa 1IBETa

3.2.2. moakacc A KHOMOK BbIOOpa MHCTPYMEHTA PUCOBAHUS

3.2.3. moakiacc AJisg KHOIOK-KOMaH 1 (COXpaHEHUE WM 3arpy3Ka)

[Iporpammy MoKHO 1100 HE pa3duBaTh HA MOAYJH (BCE B paint.cpp), 1100
BBIICIIUTH 3 MOYJIS: OCHOBHAS IIPOrpaMMa M BCIIOMOTaTeIbHbIC (PYHKITHH
(main.cpp), 6a30BbIe KJIACCHI U KJIACCHI, COJIEpKAIIUE TT0 OJJHOMY OOBEKTY



(interface.cpp, interface.hpp), kimaccel 1 KHOTOK yripaBienus (button.cpp,
button.hpp). Beibop BapuanTa 3aBucut 00 00bemMa Kojia - €Clid KoJi OOJIBIION, TO €ro
HY>KHO pa30UTh Ha HECKOJIBKO MOIyIe. Moayu JOIKHBI CONIEPKaTh CBSI3aHHBIC
MEXKy cOOOM KIIacCHhl.

VY kinaccoB 1, 2, 3.1 TOIbKO OJJUH OOBEKT, AJIsl HUX MOXXHO UCIOJIb30BaTh MaTTEPH
MPOEKTUPOBAHUS «OJUHOUYKa» https://ipc.susu.ru/8497-9 html

Pesynbrat pa3paboTku uepapxuu u uHTepdeiica kinaccoB s rpaduuecKoro
penakropa cM. B mpumepe 1.

Paccmorprum npumep 0u0an0TeKH KJIAacCOB 1Js padorsl ¢ popmarom JSON.

[ToBenaeHne 0OOBEKTOB JIOPKHO MEHSITHCS B 3aBUCUMOCTH OT BHJIa 3HAYCHUSI.
MoxHO TPUMEHHUTH NAaTTEpH npoekTupoBanus «CoctosiHuey. [Lmocamu
WCIIOJIb30BAHMSI TOTO MATTEPHA SIBJISIETCS YMEHBIIICHUE KOJTHMYECTBA SIBHBIX MTPOBEPOK
TEKYILErO THIAa 00BEKTA, JIETKOCTh J00aBIICHUSI HOBOTO THIIA, YIIPOILIEHUE XPAHCHHUS
cocTosiHus 00bekTa. [Ipumep peanuzany MOXKHO HalTH B
https://github.com/dropbox/jsonl1. Ho ecTh MUHYCBI — HEOOXOUMO ONIPEACIUTD
JIOTIOJTHUTENIbHBIE KIJIACCHI JIJIS1 KaXX0ro Tuia 3HadyeHus. Kpome toro, nodasieHue
HOBBIX TUIIOB B JAHHOMW 3a/1a4ye HE IJIAHUPYETCs, a OOIBIIMHCTBO ONEPALIHIA
IpeaHa3HAueHO TOJIBKO JUISl OTHOTO THTIA 3HAUYEHUH, IIOATOMY B Omepanusix Oyner
OOBIYHO OJ[HA MPOBEpKa Ha TeKyIIHi Tui oobekTa. [losToMy narrepu «CocTosHHUE»
UCIIOJIb30BATh HE OyIEM.

Jlnst xpaHeHust CTpoK Oy[eM HCIOIb30BaTh CTaHAAPTHBIN Kiacc string, Juis
MacCCHMBOB — KJIacc vector, IJisi aCCOIMaTUBHBIX MAaCCUBOB — Kiiacc map. s
KJIACCOB vector 1 map cjeinaeM coOCTBEHHBIE TICEBIOHUMBI array u object, 4To
MO3BOJIUT BOCIIOJIb30BATHCSI KOHCTPYKTOPAMU KJIacCOB vector 1 map, HO PU 3TOM
yKa3aTh 0oJiee OAXOAAIIee UMS ISl THIA 3HAYCHMUS.

3HaYeHHUs MOKHO XPAHUTh B UNiON WJIM KaK yKa3aTeilb Ha 3HAYCHUE, BHITTOTHSS
npeoOpa3zoBaHUE K HY>)KHOMY THITY C IOMOUIBIO reinterpret cast, HO TaKOW BapUaHT
JIETKO MOKET MpUBECTU K omuOKkam. Tumsl string, map, vector yxe sBISIOTCS
JMHAMHYECKUMH TUTIAMH, TIOOTOMY HE 3aHUMAIOT MHOTO aMsTH. UToObI n30eKaTh
CIIO’KHBIX, TIOTEHITMAIBHO OMACHBIX IEUCTBUN U MIEPEIOKUTH OOJIBIIYIO YacTh pabOThI
10 YIPaBICHUIO MaMIThIO Ha KOMITHJISITOP, MBI BCE BUBI 3HAUCHUH TIPEJCTaBUM B
BUJIe Habopa u3 1maTH noJier (s XpaneHus null mosst He TpeOyeTcs, TOIBKO (hIaxoK
B value type)

Ji1st Ki1acca Hy»KHO OIpeeNuTh onepaluu npeoOpa3oBaHus, KOHCTPYKTOPHI-
npeoOpazoBaTeinu, ONepaluy BBO/Ia U BbIBO/IA, ONlepaliui UHekcanuu. B neperpyske
KOHCTPYKTOpa KOIUU U MPUCBAaUBAaHUS HET HEOOXOIUMOCTH, HO JyYIlIe IePEerpy3UTh
JUTS TTOBBIIIEHUS 2PPEKTUBHOCTU (UTOOBI KOMUPOBATH TOJIBKO UCIIOIB3YEMOE TOJIE U
OYUCTHUTH TAMSITh OT HEHY)KHBIX YK€ IaHHBIX ).



Ilpumep 1. Pacmpossiii epaghuueckuii pedaxmop
Pa3paboTka uepapxum u naTep@eiica Kiaccos.
1. Momyns main ((haiism main.cpp) CONEpKUT CISAYIONMIHE (PYHKITHH:
int main(); // ocHOBHast PyHKIIUSI
void init controls(); // nHuIIMaTU3aMsA 0OBEKTOB MPOTPAMMBbI
void draw_controls(); // nHULIIManU3anKs 0ObEKTOB MPOTPAMMBbI
U TI100aNbHbIE IEPEMEHHBIE:
Button* buttons[22]; // kHOIKK yHpaBiieHUs
2. Monyns interface (uaTepdericHas yacThb B (paitne interface.hpp, peanuzanus B
daiine interface.cpp) COAEPKUT CIEAYIONINE KIACCHI:
// knace uist OObEKTOB HA DKpaHe
class DrawObject {
protected:
int x1,y1,x2,y2; // xoopmuHath! yrioB npsaMoyrojbHUKA, B KOTOPOM HAXOIUTCS OOBEKT
public:
// KOHCTPYKTOP MOJy4aeT KOOPAUHATHI JIEBOTO BepxHero yma x1,yl
// ¥ KOOPJIUHATHI TPABOTO HUYKHETO yIyia X2,y2
DrawObject(int x1, int y1, int x2, int y2);
virtual ~DrawObject(){} // nectpykTop
bool in(int x, int y); // KoOOpAUHATHI X, Y BHYTpU 00BEKTA
virtual void draw()=0; // HapucoBaTh OOBEKT
IR
// knace Juist OTOOpakKeHUsI TEKYIIUX [IBETOB PUCOBAHUS
class SelectedColors: public DrawObject {
int fc, // uBeT pucoBaHus
bc; // iBeT 3akpacku
// KOHCTPYKTOP MOy4aeT KOOpAUHATHI yrioB x1,y1,x2,y2
SelectedColors(int x1, int y1, int X2, int y2);
public:
static SelectedColors &instance(); / 00BbEKT JyIsl TEKYITUX IIBETOB
void draw(); // HapucoBaTh 0OBEKT
void set_fc(int ¢); / ycTaHOBUTB LIBET pUCOBAHUS
int get fc(); / mMOay4uTh HBET PUCOBAHUS
void set bc(int ¢); / ycTaHOBUTD LIBET 3aKPacKH
int get_bc(); // mONy4YUTH LBET 3aKPACKH
¥
// knmace uist OTOOpaKeHHs TEKYIIUX KOOPJIMHAT MBIIIY U UMEHU (aiina
class StatusLine: public DrawObject {
int X,y; // KOOpIUHATHI MBITITH
string name; // ums Qaiina
// KOHCTPYKTOP MOJTy4aeT KoopaAuHarsl yrioB x1,y1,x2,y2
StatusLine(int x1, int y1, int X2, int y2);
public:
static StatusLine &instance(); // cTpoka cocTOsSHUS
void draw(); // HapucoBaTh 0OBEKT



void set xy(int X, int y); / ©3MEHHUTH TEKYIIHE KOOPAMHATHI
void set_name(const string& name); // ycTaHOBUTh uMs (aiina
string get name(); // momyunTs UM (aitia
void edit_name(); // BBecTu ums (haiina

}3

// knace 1y1st 0ObEKTOB, pEarupyrolUX Ha MbIIITb

class ControlObject: public DrawObject {

public:
// KOHCTPYKTOP MOJydaeT KOOpAUHATHI yriioB x1,y1,x2,y2
ControlObject(int x1, int y1, int x2, int y2);
virtual void press()=0; // peakuus Ha Ha)xxaTHe

K

// BCTIOMOTaTENbHBIN THII - YKa3aTellb Ha (DyHKIIUIO

typedef void (*fun_ptr)();

// KIacce ISt OISl PUCOBAHUS

class PaintArea: public ControlObject {
fun_ptr tool; / Texymuit UHCTPYMEHT
// KOHCTPYKTOP MOIy4YaeT KOOpAuHaThl yrioB x1,y1,x2,y2
PaintArea(int x1, int y1, int X2, int y2);

public:
static PaintArea &instance(); // moyie i1t pucoBaHuUsI
void draw(); // HapucoBaTh 0OBEKT
void press(); / peakiusi Ha Ha)KaTue
void set_tool(fun_ptr t) / ycTaHOBUTH HUHCTPYMEHT PUCOBAHUS
fun_ptr get tool() // momy4uTh TEKYymMIU HHCTPYMEHT PUCOBAHUS
void save(const string& name); // coxpaHUTh N300paKEHUE
void load(const string& name); // 3arpy3uTh n300pakeHue

I8

3. Moayns button (uaTepdericnas yacTs B ¢aiine button.hpp, peanuzanus B

daiine button.cpp) COAEPKUT CIEAYIOIINE KIACCHI:

// ba3oBbIii Ki1acc 711 KHONOK yNpaBiIeHUs

class Button: public ControlObject {

public:
// KOHCTPYKTOP TMOTy4aeT KOOPIAMHATHI IEBOTO BEPXHETO yIa X,y
Button(int x, int y);

¥

// Knacc nJist KHOIIOK BeIOOpa IBETa

class ColorButton: public Button {
int ¢; // IBET KHOIIKH

public:
// KOHCTPYKTOP MOJTy4aeT KOOPAUHATHI X,y U HOMEp I[BETA C
ColorButton(int x, int y, int ¢):Button(x,y),c(¢c) {}
void draw(); // HapucoBaTh 0OBEKT
void press(); // peakius Ha HaXKaTUe
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// Kitace yist KHOTIOK BBIOOpa HHCTPyMEHTA
class ToolButton: public Button {
fun_ptr tool; / uHECTpYyMEHT
IMAGE image; // 3arpy>xeHHas KapTUHKa JIsl KHOIIKA
public:
// KOHCTPYKTOD TOTy4YaeT KOOPAUHATHI X,Y, UM (paitia ¢ KapTHHKOM icon
// 1 ykazarenab Ha QYyHKIUIO-UHCTPYMEHT t
ToolButton(int x, int y, string icon, fun_ptr t);
~ToolButton(); // nectpykrop
void draw(); // HapucoBaTh 0OBEKT
void press(); / peakiusi Ha Ha)KaTue
K
// Kimacc myis KHOIIOK-KOMAaH/T
class CommandButton: public Button {
fun ptr action; // aeiicTBHe
IMAGE image; // 3arpy>xeHHas 3arpy>K€HHasi KApTUHKA JUIsl KHOIIKA
public:
// KOHCTPYKTOD TOTy4YaeT KOOPAUHATHI X,Y, UM (paitia ¢ KapTHHKOM icon
// v yKka3aTtenb Ha JEHCTBHE a
CommandButton(int x, int y, string icon, fun_ptr a);
~CommandButton(); // nectpykrop
void draw(); // HapucoBaTh 0OBEKT
void press(); / peakiusi Ha Ha)KaTue
K
U TIo0anbHbIe PyHKIINH
void pencil_tool(); / uHCTpyMEHT KapaHaI
void line tool(); / ’HCTpyMEHT IUHUS
void rect_tool(); // MHCTpyMEHT NMPSAMOYTOJIbHUK
void fillrect tool(); / UHCTpYMEHT 3aKpallleHHbIN MPSIMOYTOIBHUK
void load command(); / 3arpy3ka prucyHka
void save command(); // coxpaHeHHEe pUCyHKa

Wepapxus kiiacco

DrawObject
SelectedColors ControlObject
StatusLine PEIHLAFEEI/Y Button \:\
ColorButton ToolButtan
CommandButton




Ilpumep 2. Bubnuomexa xnaccog oas pabomul ¢ hopmamom JSON
Pa3paboTka uepapxum u nuaTep@eiica Kiaccos.
Monyns json (naTepdericHas 9acTh B daiiie json.hpp, peanuzarus B daiine
Json.cpp) COAEPKUT CIECTYIONINE KIACCHI:
class JSON {
public:
// KOHCTAHTBI JUIS TUIA DJIEMEHTOB
enum JSON _type {
null type=0,
bool type,
number_type,
string_type,
array_type,
object_type
s
// MaccuB 3J1EMEHTOB
typedef vector<JSON> array;
// accOMaTUBHBINA MaCCHUB DJIEMEHTOB
typedef map<string, JSON> object;

// KOHCTPYKTOPBI
JSON();
JSON(const JSON &);

// KOHCTPYKTOPBI-IIPE0Opa30oBaTEIIH
JSON(nullptr_t);

JSON(bool);
JSON(double);
JSON(int);
JSON(const string &);
JSON(const char []);
JSON(const array &);
JSON(const object &);

// onepaiusi mprcBauBaHUS

JSON &operator=(const JSON &);
// IOyYUTH THIT SIIEMEHTa

JSON type type() const;

// 10OaBUTH DJIEMEHT € B MACCHUB

void push(const JSON& e);

// ynanuTh MOCIETHUN PJIEMEHT U3 MacCHBa
void pop();

// IOMYy4UTH 1-¥ DJIEMEHT MacCuBa

JSON &operator[](int 1);



const JSON &operator[](int 1) const;
// OyYUTh ATMHY MaccuBa
int length() const;

// TIOJIYy9UTh 3JIEMEHT aCCOIIMATUBHOTO MAaCCHBA IO KITIovy key
JSON &operator[](const string & key);

const JSON &operator[](const string & key) const;

// IpOBEPUTH HAIMUUE PIIEMEHTA C KITI0YOM key

bool has(const string & key) const;

// ynanuTh 3JEMEHT ¢ KIIFoUoM key

void erase(const string &key);

// onepanuu mpeodpa3zoBaHUs
operator bool() const;
operator double() const;
operator const char *() const;
operator string() const;

// oniepaniusi BEIBOJIa B OTOK

friend ostream &operator<<(ostream &o, const JSON & j);
// oniepalniysi BBOJia U3 OTOKA

friend istream &operator>>(istream &1, JSON & j);

private:

JSON type value type; // Tun 3HaueHUs

bool bool value; // mone mist xpaneHus OyJIEBCKOTO 3HAYCHUS
double number value; // mone ays xpaneHus ancna

string string_value; // mone it XpaHEHUS CTPOKH

array array value; // mose aJjisi XpaHEHUs] MacCHBa

object object value; // mone jyist XxpaHeHUs! aCCOIIATUBHOTO MAacCUBa
void clear(); // meTon a1 OYMCTKH, 3HaAUeHHe=null



