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* 3dgaya npoekmMmpboBAHUA: CPOPMYAMPOBATD,
4TO MMEHHO KOAMPOBATb M B PAMKaX KaKoM

CTPYKTYPbl.

» [ IpeanoAaraeTcs, YTo Mbl (MAM KTO-TO APYrom)

APYXXMM C A3bIKOM, CTaHAAPTHOM BUOAMOTEKOM
1 T.A M CMOXEM 3aKOAMPOBATD.

» PaspaboTka = NpoeKkTMpoBaHMe +
KOAMPOBAHME.



OblLUNE TPEBDOBAHVIA
K KAACCAM

KaK OnpeAeAnTb, YTO Mbl BCE AEAAEM MPABUABHO!



[ AEROMI TO3NLINA

3aAada [ loa3asaum

[ OA3dAdA4YUN ABAAKOTCA CaAaMOCTOATEAbHBbIMU ’



. MOAYABHAA
ROMI'O3VILINA

MoaAyAn cBO6OAHO OBBEAUHSIOTCA AAS
CO3AAHUSA HOBbIX CUCTEM



1. MOAYABbHAA
[TOHATHOCT b

unmary

ummary>

[STAThread]l

BTULice ger lice ger BTULice Manager
networkLice e B 1515051500 1% 1% R 15 15 15 R 151915 R 1% 17 1% Rl 15 15 1% 151510151515 1% 1 R 1315 15 1151515

sord
licenseManager.Logon< networkl

Console.WriteLine( “Logged on.
fullName = B“C:\Documents and Settings\rkuo.SNAPSTREAM\My Documents\My Uideos\South Park-(Freak Strike)-20084-088-17-0.npg

BTULibrary library = BTULibra
PropertyBag hag library MediaByFullName{ fullName );

of {@>", fullName

prop.Nane, prop.Ualue );

ArrayList aPropertie A y bhag .Pro

PUSProperty p aProperti <
prop.Nane “EpisodeDescription” > <
prop.Value = "The ho ompete to appear on a talk show. (Edited by Beyond TU Framework

PUSPropertyBag newBag "USPrope Bag<(
nevBag.Properti ropertyl1>aPropertie ToArray(

library.EditMedia{ fullName, newBag J;

WriteLine< “Edited properties of fullNane
PUSProper prop hag.Propertie <
sole.WriteLine< "Property . A prop.Nane, prop.Ualue >;

WriteLine( "Press any key to

MO>XHO MOHATH COAEPXKAHUE KAXKAOIO
MOAYAA, HE 3HAA TEKCTAa OCTAaAbHbIX



V. MOAYAbHAA
HEl IPEPBIBHOC T b

A Cucrema

y W

— >
Cneundmkaumm

He3HaunTeAbHOE U3MeHeHMe cneundmkaL
NPUBEAET K U3MEHEHMUIO
HEBOABLLOIO YMCAQ MOAYAEMN



V. MOAYAbHAA SALLINLLEHHOCT b

ABapuiHasa cUTyaumus B OAHOM U3 MOAYAEN OrpaHUYUTCS
TOAbKO 3TUM MOAYAEM UAU MAKCUMYM HECKOAbKUMMU
COCEAHNMMU



AEMOHCTPALIMOHHAA
[ IPOI PAMMA

Median of medians = 9
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bepém 1 KoAbacmMm, He 3aAYMbIBASACH



#include <iostream>
#1nclude <fstream>
#1nclude <sstream>
#1include <string>
#1nclude <vector>
#1include <algorithm>

using namespace std;

1nt getMedian(vector<int> &numbers) {
sort(numbers.begin(), numbers.end());

return numbers[numbers.size() / 2];

¥

// NpoAoJIKEHME Ha ciepywlieM cnauge..



int main(int argc, char **argv) {
1f Cargc '= 2)
return 1;

ifstream ifsCargv[1]);
if (lifs)
return 2;

vector<int> medians;
string line;

while (getline(ifs, line)) {
1stringstream iss(line);
vector<int> numbers;
== ()

while (iss >> n)
numbers.push_back(n);

1f (numbers.size() > 0)
medians.push_back(getMedian(numbers));

¥
1f (medians.size() > 2)

cout << "Median of medians = " << getMedian(medians) << endl;
else

cout << "Not enough lines" << endl;

return Q;
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YT00ObI MpOrpamMma cTara OObEKTHO-OPUEHTUPOBAHHOWM,
HaBepHOeE, HAAO AODABUTb XOTSA Obl OAMH KAQCC!



// Te xe #include
#1include <exception>

using namespace std;

class Medianer {
public:
Medianer(const char *filename)
. 1fs(filename) {
1f (11fs)
throw FileErrorException();

I

int getMedian();

class Exception : public std::exception {};

class FileErrorException : public Exception {};

class NotEnoughException : public Exception {};
private:

1fstream ifs;

int calcMedian(vector<int> &numbers);

s

// NpoAONXeHMe Ha cnepywuweMm cnange..



1nt Medianer: :calcMedian(vector<int> &numbers) {
sort(numbers.begin(), numbers.end());

return numbers[numbers.size() 2];

int Medianer: :getMedian() {
vector<int> medians;
string line;

while (getline(ifs, line)) {
1stringstream iss(line);
vector<int> numbers;
B nS=R0)

while (iss n)
numbers.push_back(n);

1t (numbers.size() > 0)
medians.push_back(calcMedian(numbers));

}

1f (medians.size() > 2)

return calcMedian(medians);
else

throw NotEnoughException();

}

// NpOAOJIKEHME HA CliefyluemM Cnange..



int main(int argc, char **argv) {
1f (Cargc '= 2)
return 1;

try {
Medianer m(Cargv[1]);
int med = m.getMedian();

cout << "Median of medians = " << med << endl;
3
catch (Medianer: :FileErrorkException &) {

getitign 2
¥

catch (Medianer: :NotEnoughException &) {
cout << "Not enough lines" << endl;

¥

return 0;
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XOPOLWAA TTPOI PAMMA!



APHLUIATT OAHOWM 30Hb!
OTBETCTBEHHOCTW

* Single responsibility principle (SRP).

* AOAXHA CYLLLECTBOBAaTb TOABKO OAHA MPUYMHA, KOTOpPaS
MO>KeT NPMBECTU K M3MEHEHMIO KAAcCca.



Kaacc

Rectangle

30Ha OTBETCTBEHHOCTU |.

BblumcAeHre nAoLLaAM
class Rectangle {

public: K
double area() const; // BbMUCIUTb naowanb
volid draw(); // HApUCOBATb MNPSMOYrOJIbHUK
k\
private:
e, i .
s

30Ha OTBETCTBEHHOCTU 2.
OTpUCcoBKa MPAMOYTrOAbHMKA



KAacc s e | KAacc
Rectangle GuiRectangle

class Rectangle { class GuiRectangle {
plblEC: pUbiErEE

// BbMUCAUTL Nolwaab // HAPUCOBATb MPSMOY T OJIbHUK

double area() const; void draw();
private: private:

Vi . Rectangle rect;
¥ ¥

PasaendemM Ha ABa KAAcCca U
MCMOAB3YEM KOMNO3IMLINIO
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EERHEEE N 20l ©OTRe TGnECE O GHE] =



// Te xe #include

vector<vector<int>> readNumbers(istream &is) {
string line;
vector<vector<int>> result;

while (getline(is, 1line)) {
1stringstream iss(line);
vector<int> line_numbers;
int n = 0;

while (1ss >> n)
line_numbers.push_back(n);

1f (line_numbers.size() > 0)
result.push_back(line_numbers);

¥

return result;

I

int getMedian(vector<int> &numbers) {
sort(numbers.begin(), numbers.end());

return numbers[numbers.size() / 2];

h

// NpOoAOJIKEHME HA CrieaylleM cnange..



1nt medianOfMedians(vector<vector<int>> &vec) {
vector<int> medians;

transform(vec.begin(), vec.end(), back_inserter(medians), getMedian);

return getMedian(medians);

int main(int argc, char **argv) {
1f (argc !'= 2)
return 1;

1fstream 1fsCargv[1l]);
1f (11fs)
return 2;

auto numbers = readNumbers(ifs);

1t (numbers.size() > 2)

cout << "Median of medians =
else

cout << "Not enough lines" << endl;

<< medianOfMedians(numbers) << endl;

return 0;



DOVHKLIMOHAABHBIVM CTUAB

readNumbers()

CTpYKTYpa AaHHbIX
vector<vector<int>>

medianOMedians()

30Hbl OTBETCTBEHHOCTM MOAHOCTbIO
Da3HECEHDI.

CoGrogtleshe e bl
MHKAMNCYAMPOBAHO BHYTPM DYHKLIMM,

Ob6beKTbl HE MPUrOAMAMCH. B Boree
CAOXHBIX CAYYasAX OQYHKLMIO MOXHO
3aMEHNTb OOBEKTOM-PYHKTOPOM,
MHKAMNCYAUPYIOLLIMM COCTOSIHUE B
MPOLECCE BbIYMCAEHUI.

[Tpobaema: pasaeseHme uepes CTPYKTYPY
AQHHbBIX HE BCErAa 3PDEKTMBHO.
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[ akm paspeArMM Ha KAACChl. . .



// Te xe #include
class Parser {
public:
Parser(istream &_1s) : i1s(_1s) {}

vector<int> getNext() {
string line;

while (getline(is, line)) {
1stringstream iss(line);
vector<int> line_numbers;
M= a0k

while (iss >> n)
line_numbers.push_back(n);

1f (line_numbers.size() > 0)
return line_numbers;

}

return vector<int>Q);

}

private:
1stream &is;

I

// NpoAoONXEHME Ha cneaywwem cnamge..



int getMedian(vector<int> &numbers) {
sort(numbers.begin(), numbers.end());
return numbers[numbers.size() 2l

}

class MediansMedian {
public
MediansMedian(Parser &p) : parser(p) {}

int result() {
vector<int> medians, line_numbers;

while (!(Cline_numbers = parser.getNext()).empty())
medians.push_back(getMedian(line_numbers));

1f (medians.size() > 2)

return getMedian(medians);
else

throw NotEnoughException();

I

class NotEnoughException : public std::exception {};

private
Parser &parser;

s

// NpoAONXEHME HaA cheaywlwem cnamge..



int main(int argc, char **argv) {
1f (argc '= 2)
return 1;

1fstream 1fsCargv[1]);
1f (!1fs)
return Z2;

try {
Parser p(ifs);

int result = MediansMedian(p).result();

cout << "Median of medians = " << result << endl;

ks
catch (MediansMedian: :NotEnoughException &) {

cout << "Not enough lines" << endl;

¥

return 0;



// AnbTepHATMBHbIN UHTepdenc ansa Parser
class Parser {
public:

Parser(istream &_1s) : i1s(_1s) {}

// 6bno: vector<int> getNext();
bool getNext(vector<int> &result) {
string line;
while (getline(is, 1line)) {
result.clear();

e s
i

return false;

¥

private:
1stream &1is;

e



OO CTUAb (HAKOHELL-TON

ObbeKT
Parser

OOBEKT
MediansMedian

* Pa3bop danAa 1 BblYMCAEHMSA PasHECEHBI MO Pa3HbIM KAACCaM.

* Kaacc MediansMedian paboTaeT ¢ kanaccom Parser,
MPEAOCTABASAIOWMM MHTEPDENC B BUAE MeToaa getNext().

* [ Ipn HEOBXOAMMOCTM Mbl MOXEM BBIAEAWTb MHTEPPENC B DA30BbIM
KAQCC M 1M30aBUTbCA OT 3aBMCMMOCTM OT KOHKPETHOro KAacca Parser.



class BaseParser {
public:
virtual vector<int> getNext() = 0;

I

class Parser : public BaseParser {
public:
s L

s

class MediansMedian {

public:
MediansMedian(BaseParser &p) : parser(p) {}
Vo,

o

Ba3oBbIN KAACC Napcepa
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KTO cka3aa, UTO pa3AeAeHME Ha KAACChbl EAMHCTBEHHOE!!



// Te xe #include

class ParserClient {

pYbils
virtual void start() {}
virtual void processRow(vector<int> &row) {}
virtual void finish() {}

Je?

class Parser {
1stream &is;
public:
Parser(istream &_1is) : is(_is) {}

void parse(ParserClient &client) {
client.start();
string line;

while (getline(is, line)) {
1stringstream iss(line);
vector<int> line_numbers;
P nE=50:

while (iss >> n)
line_numbers.push_back(n);

1f (line_numbers.size() > 0)
client.processRow(line_numbers);
}
client.finish(Q);
¥
s

// NpoJoJiKeHMe Ha cheaywweMm crnavge..



int getMedian(vector<int> &numbers) {
sort(numbers.begin(), numbers.end());
return numbers[numbers.size() / 2];

¥

e SN IO IO T IEOOIITII T ) .

class MediansMedian : public ParserClient {
public:
virtual void processRow(vector<int> &row) {
medians.push_back(getMedian(row));

¥

bool 1sEnough() const { return medians.size() > 2; }
int result() { return getMedian(medians); }

private:
vector<int> medians;

bes

// NpoJoJsKeHne Ha creaywleM cnange..



int main(int argc, char **argv) {
1f (argc '= 2)
return 1;

1fstream 1fsCargv[1l]);
1f (!1fs)
return Z2;

MediansMedian medmed;
Parser p(ifs);
p.parse(medmed);

1t (medmed.1sEnough())

cout << "Median of medians = " << medmed.result() << endl;
else

cout << "Not enough lines" << endl;

return 0;



BbIBOADI

baHaAbHasA peaAm3aLma 3aAa4M TECHO CBA3bIBAET BBOA AAHHbBIX M BbIYMCAEHMS.
HY>XHO pa3aeAsThb.

O,A,I/IH MOAXOA: CHa4aAa BCE BBECTMU, COXPAHUNTDB, MOTOM BbIYNCAATD.

APYror MOAXOA: Pa3HECTM 30Hbl OTBETCTBEHHOCTM MO Pa3AMYHBbIM KAACCaM
(Parser, MediansMedian). B Takon nape oAMH KAACC BYAET «aKTMBHBIM», ADYTOW
— KMACCUBHbBIM.

AAS KMACCMBHOMO» KAACCa MOAE3HO BbIAEAUTb 0A30BbIN KAACC C MHTEPPEMCOM U
3aBMCETb OT HErO, 3TO MO3BOAUT MCMOAB30BATb Pa3HbIE KAACCHI.

IcnoAb3yst WabAOHbBI KAACCOB, MOXHO BbIAEANTb «aAropmtm» 13 MediansMedian
1 MOAYUMTb BO3MOXHOCTb AErKO co3aaTb AveragesAverage 11 Aaxe
AveragesMedian!



KOHELL AEBATOW AEKLIN

Lecture().end();



