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3aBpLUHM KONOKBUjyM U3 OBjeKTHO opujeHTUCaAHOr nporpaMmmpansa |

1) (yxynno 100 noena) Hamucatu Ha jesuxy C++ crnenehu cucrem kiaca. Kitace onmpeMUTH OHUM KOHCTPYKTOpUMA,
JIESCTPYKTOPOM U OTepaTopuMa JIojelie Koju cy moTpeOHu 3a 0e30eqHo u edukacHo kopuitheme kiaca. ['perike
NpHjaB/bUBATH M3Y3EIMMa THIIA jeHOCTABHUX KJaca Koje Cy ONpeMJbeHE MHCAIheM TeKCTa MOpyKe. 3a TeHepUUKe
30UpKe HHUje 03BOJBEHO KopHIheme Kiiaca u3 cTanaapane ondanoreke mabmona (STL).

(20 noena) IBoctpano ynaH4aHa Jiucma CajpXKu MPOU3BOJbaH Opoj mojxaraka HEKOr Tuma. Moxe aa ce aoja
SJIEMEHT Ha TOYeTaK WM Ha Kpaj aucre. TekyhuM eleMeHTOM MoOXe Jia ce MpPOIJIACH MPBH WM MOCICIHbU
€JIEMEHT JINCTE, MOXKE Ja ce Tpena3u Ha ciefehu uiu mpeTXoAHU eJIeMEHT Y OAHOCY Ha TeKyhH, Kao u Ja ce
UCTHTA Aa I nocToju Tekyhu enement. JlogaBame eneMeHTa HE Mema TeKyhu ereMeHT. Moke Ja ce 10XBaTH
nojarak y tekyhem enementy (ca moryhnomhy npoMeHe mberoBe BpeIHOCTH) U J1a Ce YKIOHHU TeKyhu erneMeHT
U3 JIHCTe, TP YeMy MPETXOAHM €JIeMEHT (aKo MocToju) mocTaje Tekyhu. I'pemika je ako He moctoju Tekyhu
eJIeMEHT Y MOMEHTY TMOKYyIIIaja ToXBaTamka NoJaTaka Wil yKiamama eJleMeHTa u3 Jucte. JIucta He Moxe 11a ce
KOIHUPA HU HAa KOjU HAYMH.

(30 noena) Aopeca (MAC Address) campku HU3 of IecT 0ajTOBa YMja Ce BPEAHOCT 3a/aje MPH CTBApamby.
ITonpa3ymeBaHa BpeAHOCT UM je Hysna. Moxe Jja ce UCIUTA Jia JIU Cy JBe aapece jenHake (al==a2). Anpeca ce
yIucyje y u3ia3Hu Tok (it<<adresa) y obauky hex:hex:hex:hex:hex:hex (rme hex o3nauaBa BpegHOCT
0ajTa y XeKkcaJerMMaTHOM OpOjHOM CHCTEMY).

Oxeup nodamka Caip’Kvl U3BOPUILIHY aApecy, ONPEAMIIHY aapecy, caapkaj KOjH MOKe MMaTH IPOM3BOJbAH
Opoj 6ajToBa M BeNWYHNHY calpkaja U3paxkeHy y Opojy 6ajtoBa. CBe BpeTHOCTH ce 3a/1ajy IIPU CTBapamy U MOTY
na ce poxmare. OKBHp HE MOKE Ja ce KOomupa HM Ha Koju HaunH. OKBHp Ce yIHCyje y H3JTa3HH TOK
(it<<okvir) y obmnuky Frame [src: izv_adr, dst:odr_adr, content:sadriaj].

Mpestcnu unmepgpejc canpxu aapecy, naHhopmanujy o uHTEpPEjCy ca APyre CTpaHe ca KOjUM je ITUPEKTHO
nmoBe3aH 1 nHpopManrjy KoM MpexxaHoM ypehajy npunana. [lpunagaoct MmpexxaoMm ypehajy ce 3anaje mpruiiukoM
CTBapama, JOK Ce OCTalla IMoJha HaKHAJHO MOCTaBJhajy M J0oxBarajy. MHTEpdEjc MOXKe Ja MPUXBATH OKBUP H
TOM TIPWJIMKOM Ta Oe3yciioBHO mpocielyje cBom mpexHOM ypehajy Ha massy obpamy. MHTepdejc moxe nma
notajse OKBUP Ka uHTepdejcy ca Apyre CTpaHe ca KOjUM je AUPEKTHO ITOBE3aH.

(50 noena) Mpescnu ypelaj canpxu 3anati 0poj MpeXHUX HHTepdejca. Moxe aa ce JoXBaTH ClI000IaH Tj.
HeroBe3aH uHTepdejc. Mpexuu ypehaj Bpmm oOpaay okBhpa AOCHENHX NMPEKO HEroBHX HHTepdejca. Xao,
ceuy u xocm cy Mpexxuu ypehaju. Xaé npwinkom oOpasie OKBHpa HE y3MMa y OO3Up HErOBY OJPEIHIIHY
azpecy Beh mpuMIbEHH OKBUD IlIaJbe Ha CBE CBOje mHTep(dejce, ocuM Ha nHTep(dejc MPEeKOo KOjer je AaTh OKBUP
npuMibeH. Ceuu TIPUIMKOM oOpajie OKBHpa y3uMa y OO3HMp OJpEeIuIIHy ajapecy okBupa. CBUY ojpikaBa
UHTEpHY Tabelly peann3oBaHy Kao JBOCTPAHO yJaHYaHa JIMCTa, YMjU €IeMEHTH cajpiKe MOKa3uBade Ha MapoBe
(adpeca, unmepghejc), Tako MWTO 32 CBAKHM MPUMIBEHH OKBHP IaMTH HETOBY M3BOPHINHY aapecy u uHTEepdejc
NpeKo Kojer je npuMibeH. CBUY mpociieljyje OKBUp Ha OCHOBY cajipikaja oBe Tabese U oipe/IuIIHE aJipece AaTor
OKBUpa. Y clydajy Jia 3a OAPEJAUIIHY ajpecy HEKOT OKBHUpA HE MOCTOjU yja3 y TaOeiau CBUYAa HE BPIIU CE
npociehuBame OKBHpa. Xocm vMa ayTOMAaTCKU T€HEpPHCaH jeMHCTBEHH MAeHTHU(HKAaTop. Moxke aa morasbe
OKBHp Ha OCHOBY 3aJIaTHX IoJaTraka 3a (opmupame OokBHpa. lIpuiamkom o0pajae OKBUpA BPIIU C€ UCIHC Y
U3Na3Hu TOK o0Onnka Host:id—0kvir allow ako je OKBUpP HaMEHEH JaTOM XOCTy, OaHOCHO Host :id—okvir
deny ako OKBHp HHje HaMEH-EH JaTOM XOCTY (HOpeau ce OJpeIHIIHAa ajpeca W aapeca MHTepdejca Xocrta
MIPEKO KOjer je MPUMIbEH OKBHP).

[IpunokeHa je riaBHa GpyHKIIMja KOja HalpaBy JBa XOCTa,jenaH xad u nmoTpedan Opoj uHTEepdejca, 0Aeau aapece
uHTepdejcrMa, U3BPIIH MOBE3UBakE 0/[roBapajyhux uaTepdejca u nomnrabe OKBHp ca jeTHOT Ka IPYTOM XOCTY.
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Komnoxeujym tpaje 150 munyTa.

Caky KJ1acy CTaBJbaTH y 3aceOHe jartoteke (06aBe3Ho . h, 1o motpebu u . cpp)

Pan ce npenaje Ha MpexkHOM aucky Rad (L:).

Ha pacnonaramy je nokymenTanuja Ha \Web-y Ha anpecama: http: //www.cplusplus.com/ uhttp://en.cppreference.com
Huje no3BosbeHO MMaTH mopex cebe apyre martepujaiie, HUTH y3 ceOe nmaTu enekTpoHcke ypehaje, 6e3 063upa jia M cy yKJbYYEHH WIIH
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#include <iostream> class Adresa { class MrezniUredjaj { class Host public MrezniUredjaj {

#include <string> unsigned char adrf6] = {0,0,0,0,0,0}; protected: static int tekId; int mojId = ++tekId;
using namespace std; public: Interfejs **ints; int intsNum; public:
class GNemaTek { Adresa () = default; public: using MrezniUredjaj::MrezniUredjaj;
friend ostreamé& operator<<(ostream &it, Adresa (const unsigned char *nizAdr) { MrezniUredjaj (int n) intsNum(n) { virtual void obradi (const Okvir &o,
const GNemaTeké&) { for (int 1 = 0; 1 < 6; 1i++) ints = new Interfejs* [intsNum]; const Interfejs *ulazInt) override {
return it << "Nema tekuceg elementa!"; adr[i] = nizAdr([i]; for (int 1 = 0; i < intsNum; i++) cout << "Host: " << mojId << " - " << o5
} } ints[i] = new Interfejs(this); if (0.dohvOdrMAC () == ulazInt->dohvMAC ()
}s friend bool operator==( } cout << "ALLOW" << endl;
template <typename T> const Adresa &al, const Adresa &a2) { MrezniUredjaj (const MrezniUredjaj &) = delete; else
class Lista { for (int i = 0; 1 < 6; i++) MrezniUredjaj (MrezniUredjaj &&) = delete; cout << "DENY" << endl;
struct Elem { if (al.adr[i] != a2.adr[i]) virtual ~MrezniUredjaj () { }
return false; for (int 1 = 0; 1 < intsNum; i++) bool posaljiOkvir (const Okvir &o) {

T pod; Elem *pret, *sled;

Elem(const T &t, Elem *p, Elem *s) : return true; delete ints[i]; for (int i = 0; i < intsNum; i++)
pod(t), pret(p), sled(s) {} } delete[] ints; if (ints[i]->dohvMAC () ==
}; friend ostream& operator<<(ostream &it, } o.dohvIzvMAC()) {

Elem *prvi, *posl; mutable Elem *tek;

const Adresa &mac) {

Interfejs* dohvSlobodan() const {

ints[i]->posalji(o);

void obrisiListu(); for (int i = 0; 1 < 5; i++) for (int 1 = 0; i < intsNum; i++) return true;
public: it << hex << (int) mac.adr[i] << ' if (ints[i]->dohvSused() == nullptr) }

Lista() { prvi = posl = tek = nullptr;} return it << hex << (int) mac.adr[5]; return ints[i]; return false;
Lista(const Lista &) = delete; } return nullptr; }
Lista& operator=(const Lista &) = delete; b }
~Lista() { obrisilistu(); } class Okvir { virtual void obradi (const Okvirg, int Host::tekId = 0;
Listas& dodajKraj(const T &t) { Adresa 1zvMAC, odrMAC; const Interfejs*) = 0; void main() {

posl = (!prvi? prvi: posl->sled) unsigned char *sadrzaj; int vel; }i try {

= new Elem(t, posl, nullptr); public: class Hab public MrezniUredjaj { unsigned char macNizA[6] =
return *this; Okvir (const Adresa &izvMAC, public: {1, 1, 1, 1, 1, 1};

}
Lista& dodajPocetak(const T &t) {
prvi = (!prvi? posl: prvi->pret)
= new Elem(t, nullptr, prvi);
return *this;
}
void naPrvi() const { tek = prvi; }
void naPoslednji() const { tek = posl; }
void naSled() const {
if (tek) tek = tek->sled;
}
void naPret () const {
if (tek) tek = tek->pret;

const Adresa &odrMAC,
unsigned char *s, int v) :
izvMAC (izvMAC), odrMAC (odrMAC),
sadrzaj (s), vel(v) {}
Okvir (const Okvir&) = delete;
Okviré& operator=(const Okvirg&) = delete;
Adresa dohvIzvMAC() const { return izvMAC;
Adresa dohvOdrMAC() const { return odrMAC;
unsigned char* dohvSadrzaj () const {
return sadrzaj;
}
int dohvVel() const { return vel; }
friend ostream& operator<<(ostream &it,

};

using MrezniUredjaj::MrezniUredjaj;
virtual void obradi (const Okvir &okvir,
const Interfejs *ulazInt) override {
for (int 1 = 0; 1 < intsNum; i++)
if(ints[i] != ulazInt)
ints[i]->posalji (okvir);

}

class Svic

public MrezniUredjaj {
struct Par {

const Adresa macAdr;

const Interfejs *interfejs;

Par (Adresa mac, const Interfejs *i)

unsigned char macNizB[6] =

{2, 2, 2, 2, 2, 2};
Adresa macAdrA (macNizA) ;
Adresa macAdrB (macNizB) ;
Host *a = new Host(l), *b = new Host(1l);
Hab *hab = new Hab (2);
Interfejs *habIntl = hab->dohvSlobodan() ;
Interfejs *alInt = a->dohvSlobodan();
alnt->postMAC (macAdrA) ;
alnt->postSused (habIntl) ;
habIntl->postSused(alnt);
Interfejs *habInt2 = hab->dohvSlobodan() ;
Interfejs *bInt = b->dohvSlobodan();

} const Okvir &o) { macAdr (mac), interfejs(i) {} bInt->postMAC (macAdrB) ;
bool imaTek () const { it << "Frame[src:" << 0.1izvMAC << }; bInt->postSused (habInt2);
return tek != nullptr; ", dst:" << o.odrMAC << ", content:"; Lista<Par*> tab; habInt2->postSused(bInt) ;
} for (int i = 0; 1 < o.vel; i++) public: unsigned char cont([3] = { 'm','s','g' };
T& dohvTek() const { it << o.sadrzaj[i]; using MrezniUredjaj::MrezniUredjaj; Okvir okvir (macAdrA, macAdrB, cont, 3);
if (!tek) return it << "] "; ~Svic() override { a->posaljiOkvir (okvir);

throw GNemaTek () ; } for (tab.naPrvi () ;tab.imaTek () ;tab.naSled()) { delete a;
return tek->pod; }: delete tab.dohvTek(); delete b;
delete hab;

}

Lista& obrisiTek();
}i
template <typename T>

class Interfejs {
protected:

Adresa macAdr; Interfejs *sused = nullptr;
MrezniUredjaj *mojUredjaj = nullptr;

tab.dohvTek () = nullptr;
}
}

virtual void obradi (const Okvir &o,

}
catch (GNemaTek g) {
cout << gy

}

void Lista<T>::obrisilistu() { public: const Interfejs *ulazInt) override {
while (prvi) { Interfejs (MrezniUredjaj *u) mojUredjaj (u) {} bool noviPar = true;
Elem *stari = prvi; Interfejs (const Interfejs &) = delete; const Interfejs *tempInt = nullptr; //primer izvrSavanja:
prvi = prvi->sled; Interfejs(Interfejs &&) = delete; for (tab.naPrvi();tab.imaTek();tab.naSled()) Host: 2 - Frame[src:1:1:1:1:1:1,

delete stari;

Adresa dohvMAC () const {return macAdr;}

if (tab.dohvTek () =>macAdr==0.dohvIzvMAC () )

{

} void postMAC (const Adresa &mac) { if (tab.dohvTek () ->interfejs == ulazInt) {
posl = tek = nullptr; macAdr = mac; noviPar = false; break;

} } }

template <typename T> Interfejs* dohvSused() const {return sused;} else

Lista<T>& Lista<T>::obrisiTek () {
if (!tek)
throw GNemaTek () ;
if (tek->sled)

}i

void postSused(Interfejs *s) {sused = s;}
void posalji(const Okvir&) const;
void prihvati (const Okvir&) const;

tab.obrisiTek () ;
}
if (noviPar == true)
tab.dodajKraj (new

tek->sled->pret = tek->pret; void Interfejs::posalji(const Okvir &o) const{ Par (0.dohvIzvMAC (), ulazInt));
if (tek->pret) if (sused) for (tab.naPrvi();tab.imaTek();tab.naSled())
tek->pret->sled = tek->sled; sused->prihvati (o) ; if (tab.dohvTek () ->macAdr==0.dohvOdrMAC ()) {
if (tek == posl) posl = posl->pret; } tab.dohvTek () ->interfejs->posalji (o) ;
if (tek prvi) prvi = prvi->sled; void Interfejs::prihvati(const Okvir &o) const{ break;

Elem *stari = tek; tek = tek->pret;
delete stari; return *this;

}

mojUredjaj->obradi (o, this);

dst:2:2:2:2:2:2, content:msg] ALLOW



