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EXCEPTIONS




ABNORMAL PROGRAM TERMINATION ABORT()

double hmean(double a, double b)

{
1f (std::abs(a+b) < epsilon)
{
std: :cout << "untenable arguments to hmean()\n";
std: :abort();
[

return 2.0 * a * b / (a + b);



ABNORMAL PROGRAM TERMINATION ABORT()

e oine)
1

double x, vy, z;
std: :cout << "Enter two numbers: ";
while (std::cin >> X >> y)
{
z = hmean(x, Yy);
std: :cout << "Harmonic mean of " << X <<

SSIS v << Z << '\h.;
std: :cout << "Enter next set of numbers <q to quit>: ";

I

and " << vy

std: :cout << "Bye!\n";

return 0;



RETURN ERROR CODIES

bool hmean(double a, double b, double* ans)

{
1f (std::absCa+b) < epsilon)

{

ans = std: :numeric_limits<double>: :infinity();
return false;

¥

ans = 2.0 * a *b / (a + b);
return true;

¥



MACRO ERRNO

1nt main()
{
double not_a_number = std::log(-1.0);

if (errno == EDOM) {
std: :cout << "log(-1) failed: "
<< std::strerror(errno) << '\n’;

¥

return 0;



EXCEPTIONS

* CnrHaam3mpoBaHme ob ombkax B C:
* KoA BO3BpaTa QyHKLMM.
* [ A\obaAbHasA nepemeHHas (errno).
* Mo>XXHO NpOUrHOpMpoBaTb!

* llckatoueHra HeAb3s mpourHopurposaTbh! Muahahaha



EXCEPTIONS

* [ eHepaLma UckaoueHms throw.
* [ lepexBaT nckAtoUeHns obpaboTumkom catch.

* l/lcnoAb3oBaHme H6AOKa try.



EXCEPTIONS

double hmean(double a, double b)

{
1f (std::absCa+b) < epsilon)
{
throw "bad hmean() arguments: a = -b not allowed";
Iy

return 2.0 * a * b / (a + b);



EXCEPTIONS

{Hé main()
{

double x, vy, z;

",
b

std: :cout << "Enter two numbers:
while (std::cin >> x >> y)

{
17/e e ] // start of try block
z = hmean(x,y);
} // end of try block
catch (const char* s) // start of exception handler
{
std::cout << s << "\n';
std: :cout << "Enter a new pair of numbers: ";
continue;
} // end of handler
std::cout << "Harmonic mean of " << x << " and " <<y << " 1s " << z << "\n';
std: :cout << "Enter next set of numbers <g to quit>: ";
b

std: :cout << "Bye!\n";

return 0;



EXCEPTIONS

/-/'_\

while (cin >> x >> vy)

{
try A
Z = hmean(x,Vy); ‘/////////////,’d’—-
} // end of try block
catch (const char * s) // start of exception handler
{
cout << s << "\n";
cout << "Enter a new pair of numbers: ";
continue;
} // end of handler
cout << "Harmonic mean of " << x << " and " <<y
<< " 18 " << z << "\n";
cout << "Enter next set of numbers <q to quit>: ";
}
double hmean(double a, double b)
{

if (a == -b)
throw "bad hmean() arguments: a = -b not allowed";
return 2.0 * a * b / (a + b);




BSING OBIEC TS AS EXCEP PGS

class bad_hmean final
i
private:
double vi1;
double vZ;
public:
bad_hmean(double a = @, double b = 0) : vi(a), vZ2(b){}
void msg() const;

¥
inline void bad_hmean: :msg() const
1
SR GEOUE << “medn(’ << V1 << 7 " << v2i<<E )

<< "1invalid arguments: a = -b\n";

¥



BSING OBIEC TS AS EXCEP PGS

double hmean(double a, double b)

{
1f (std::absCa+b) < epsilon)
{
throw bad_hmean(a, b);
ks

return 2.0 * a * b / (a + b);
}



BSING OBIEC TS AS EXCEP PGS

{Hé main()
{

double x, vy, z;

std: :cout << "Enter two numbers: ";
while (std::cin >> x >> y)

{
17/e e ] // start of try block
z = hmean(x,y);
std: :cout << "Harmonic mean of " << x << " and " <<y << " 1s " << z << "\n';
std: :cout << "Enter next set of numbers <q to quit>: ";
} // end of try block
catch (const bad_hmean bh) // start of exception handler
{
bh.msg();
std: :cout << "Try again.\n";
} // end of handler
b

std: :cout << "Bye!\n";

return 0;



BSING OBIEC TS AS EXCEP PGS

double gmean(double a, double b)

{
mErCa* b < @)
{
throw bad_gmean(a, b);
ks

return std::sqrt(a * b);
}



BSING OBIEC TS AS EXCEP PGS

class bad_gmean final

{

private:
double vi1;
double vZ;
public:
bad_gmean(double a = @, double b = @) : vl(a), v2(b){}
std: :string msg() const;

g

inline std::string bad_gmean: :msg() const

{

return "gmean() arguments should be >= 0\n";

h



BSING OBIEC TS AS EXCEP PGS

int main()

{

double x, vy, z;

",
b

std: :cout << "Enter two numbers:
while (std::cin >> x >> y)

{
try { dlsstantioistryiblock
z = hmean(x,y);
z = gmean(x,y);
} // end of try block
catch (const bad_hmean® bh) // start of catch block
{
bh.msg();
std: :cout << "Try again.\n";
continue;
Iy
catch (const bad_gmean® bg)
{
std: :cout << bg.msg();
break;
} // end of catch block



R T ION SPECIFICATIONS CE

// Deprecated since C++11.

// Removed since C++17: compiler 1issues warning (C5040.

double bad_gmean(double a) throw(bad_gmean); // may throw bad_thing
// exception

// Since C++17: 1is alias for noexcept(true)
double func(double a) throw(); // doesn't throw an exception



EREER | ION SPECIFICATIONS T

// Since C++11
double func(double a) noexcept; // doesn't throw an exception
double func(double a) noexcept(true); // doesn't throw an exception



UNWINDING THE STACK

catch(const char * s)

{

(.. \)£Void afunct();] [void bfunct();) [void cfunct(); h
int main() { { {
{ . . /// -
cas { bfunct(); cfunct(); if(oops)
try throw "Help!";
] ...&”~ . .o \ p' b}
afunct(); | return; —— return; T~ -
nextfunct(); «<— |, } return;
} \_ J U J \} s
catch(const char * s) using return
{
}
. S
.. N\ void afunct(); void bfunct(); void cfunct();
int main() & //)/1{ //)/i{ A
{ ce Cen e
- bfunct(); cfunct(); if (oops)
try { ce Ca throw "Help!";
afunct(); return; return; Ca
nextfunct(); } } return;
}
>}
\ w . S . v

}

using throw




RAK 210 PABOTAET!

* [ Ipy reHepaumm UCKAIOYEHMS C MOMOLLbIO throw
HAYMHAETCH pacKpyTKa CTeKa.

* V BCcex OObLEKTOB BCEX DYHKLMM Ha CTeKe
BbI3bIBAOTCA AECTPYKTOPbI.

* PacKpyTKa OCTaHaBAMBAETCS, ECAM HAMAEH
MOAXOAALMN OOPADOTUMK NCKAIOUEHMS.



UNWINDING THE STACK

class demo final
{
private:
std: :string word;
public:
demo (const std::string & str): word(str){
std::cout << "demo " << word << " created\n";

ks
~demo(){

std: :cout << "demo

<< word << " destroyed\n";

ks

void show() const{
std: :cout << "demo

<< word << " lives!\n";

}
I



UNWINDING THE STACK

double means(double a, double b)
{

double am, hm, gm;
demo d2("found in means()");
am = (a + b) / 2.0; // arithmetic mean
try
{
hm = hmean(a,b);
gm = gmean(a,b);

ks
catch (const bad_hmean & bh) // start of catch block

{

bh.msg();

std: :cout << "Caught in means()\n";

throw; // rethrows the exception
Iy
d2.show();

return Cam + hm + gm) / 3.0;



UNWINDING THE STACK
}{nt main() @

'
double x, vy, z;

Console:
demo d1("found in main()"): demo found in main() created
6 12
while (std::cin >> x >> y) 2?72
{
try {
z = means(x,y);
5
catch (const bad_hmean® bh)
{
bh.msg();
std: :cout << "Try again.\n";
¥
catch (const bad_gmean® bg)
{
std: :cout << bg.msg();
break;
¥
}
dl.show();
return 0;



UNWINDING THE STACK

int main() L)
g >
double x, vy, z; el
demo d1("found in main()"): demo found in main() created
612
while (std::cin >> x >> y) demo found in means() created
i T demo found in means() lives!
Y 7 & TG demo found in means() destroyed
1 6 -6
catch (const bad_hmean® bh) ?2?7?
{
bh.msg();
std: :cout << "Try again.\n";
Iy
catch (const bad_gmean® bg)
{
std: :cout << bg.msg();
break;
ks
Js
dl.show();
return 0;



UNWINDING THE STACK

int main()

{
double x, vy, z;

demo d1("found in main()");

while (std::cin >> x >> y)

{
try {
z = means(x,y);
5
catch (const bad_hmean® bh)
{
bh.msg();
std: :cout << "Try again.\n";
Iy
catch (const bad_gmean® bg)
{
std: :cout << bg.msg();
break;
¥
Iy
dl.show();
return 0;

L

&

§
Console:
demo found in main() created
612
demo found in means() created
demo found in means() lives!
demo found in means() destroyed
6 -6
demo found in means() created
hmean (6, -6) : invalid arguments: a
Caught in means()
demo found in means() destroyed
hmean (6, -6) : invalid arguments: a
Try again.
6 -8
7?7



UNWINDING THE STACK

int main()

{
double x, vy, z;

demo d1("found in main()");

while (std::cin >> x >> y)

{
try {
z = means(x,y);
5
catch (const bad_hmean® bh)
{
bh.msg();
std: :cout << "Try again.\n";
Iy
catch (const bad_gmean® bg)
{
std: :cout << bg.msg();
break;
¥
Iy
dl.show();
return 0;

\_/

’
Console:
demo found in main() created
612
demo found in means() created
demo found in means() lives!
demo found in means() destroyed
6 -6
demo found in means() created

hmean (6, -6) : invalid arguments: a

Caught in means()
demo found in means() destroyed

hmean (6, -6) : invalid arguments: a

Try again.

6 -8

demo found in means() created
demo found in means() destroyed

gmean() arguments should be >= 0

demo found in main() lives!
demo found in main() destroyed



class A {

public:
~A() { std::cout << "~A(Q)" << std::endl; } NB()

¥ ~A(>

class B {

public: Caught 123

~B() { std::cout << "~B()" << std::endl; }

ja — ———

void cc() {
throw 123;

}

void bb() {
B b;
ccO;

ks

void aa() {
A a;
bb() ;

ks

int main() {

try {
aa();
}

catch (int v) {
std: :cout << "Caught " << v << std::endl;

}



BORE EXCEP T ION FEATCSE.

class problem final {...}
void func(){

1f(oh_no){
problem oops;

throw oops;
¥

Different objects.

catch(problem& ex){

; o



#include <iostream>
#1nclude <string>
#1nclude <cctype>
#include <exception>

using namespace std;

class INNException . public std::exception {};
class WronglLengthException : public INNException {};
class WrongCharsException . public INNException {};

class WrongChecksumException : public INNException {};

unsigned long long int parseINN(const string &s) {
1f (s.length() !'= 10)
throw WronglLengthException();

1f (lall_of(s.begin(), s.end(), ::1isdigit))
throw WrongCharsException();

Si@ e N e GOerTs i = 12 4 1053 S5O N
BhEREesi==0):
RORRErRE S =0 1< 9 ++1)

res += (int(s[1]) - 1nt('0")) * coeffs[i];

1f (int(s[9]) - int('0"') !'= (res % 11) % 10)
throw WrongChecksumException();

return stoull(s); INN validation



int main() {
string s;
1f (getline(cin, s)) {

try {
auto i1nn = parseINN(s); // Hanpumep, 5445264092

cout << "Xopowwmn, rogHbin MHH: << 1hn << endl;

I
catch (WronglLengthException &) {
cerr << "WHH wmmeeT HeBepHyw anuHy!" << endl;
¥
catch (WrongCharsException &) {
cerr << "MHH copepxnT HeponycTumble cumBosibl! " << endl;
I
catch (WrongChecksumException &) {
cerr << "Y WHH HeBepHass KoHTponbHas cymma!" << endl;
I
catch (INNException &) {
cerr << "WHH Hukypa He roautca!" << endl;

¥

¥ Exception Handling



AT
using namespace std;

class INNException 2eplbilsEe
class WronglLengthException : public
public:

const char *what() const override
I
class WrongCharsException : public
public:

const char *what() const override
s

class WrongChecksumException : public
public:
const char *what() const override

¥
unsigned long long int parseINN(const
int main() {

string s;

if (getline(cin, s)) {
try {

std: :exception {};
INNException {

noexcept { return "HeBepHas paunHa"; }

INNException {

noexcept { return "HeBepHble cumBosbI"; }

INNException {

noexcept { return "HeBepHas koHTp. cymma"; }

string &s);

auto inn = parseINN(s); // Hanpumep, 5445264092

cout << "Xopowun, rogHbmm UHH:

¥
catch (INNException &exc) {

cerr << "OwwmboyHbin UHH ("

}

<< 1nn << endl;

<< exc.what() << ")!'" << endl;

Other way



BORE EXCEP T ION FEATCSE.

volid process_file(const char *fn) {
FILE *fp = fopen(fn, "r");

try {
// file processing

¥
catch (...) { €= Catch any type exception
fclose(fp);

throw;

I

fclose(fp);



RESOURCE ACQUISITION IS INITIALIZATION RAl

class FilePtr {
736 L Sl f o 3
public:
FilePtr(const char *fn, const char *access) {
fp = fopen(fn, access);

ks
FilePtr(FILE *fp) { this->fp = fp; }
~FilePtr() { if (fp) fclose(fp); }

operator FILE *() { return fp; }
¥

volid process_file(const char *fn) {
// MpuHumn RAII: nonydeHme pecypca eCTb MHULUMANN3AUUSA
// TeXHWUKa ynpasJiIeHUs1 pecypCcaMu 4epe3 JIOKAJIbHble 0ObeKTbl
FilePtr f(fn, "r");

// ..NpoCTO mcnonb3yem f
// ¢amn B noboM cnydyae OyaeT 3AKpbLIT ABTOMATUYECKU



EXCEPTIONS IN CONTRUCTORS

» AECTPYKTOP BbI3blBAETCHA TOABKO AAST MOAHOCTbIO
CKOHCTPYMPOBAHHOIoO obbekTal

* ECAM B KOHCTPYKTOPE DbIAO MCKAIOYEHME, TO DYAET YTEUKA

NamsTI: &
class Y { Bad code!
et *p;

vold 1nit() { /* 3pecb 6abax! */ }

public:
Y(int s) { p = new 1nt[s]; 1nit(); }
~Y() { delete p; }

5



EXCEPTIONS IN CONTRUCTORS
-

sliciss Z { Good code!

std: :vector<int> p;
void 1ni1t() { /* 3pecb 6abax! */ }

public:
ACtnt s): p(s) 1 1nit();

~/() = default;
i \

if "init" throws an exception,
the destructor of “p" will be
called.



B PRACTICES

ICMOAB30BaTb MePapXmMio KAACCOB MCKAIOUEHMM: HE
KMAQTb INt,
const char * 1 T.nm.

AEAaTb KAACChl MCKAIOYEHMM MPOCTbIMM.

1CMOAB30BaThb MCKAIOUYEHMSA TOABKO AAS MCKAOYMMEABHbIX
CUTYaLMN.

[ eHepupys MCKAIOUEHME, MOHUMATb FAE M KEM OHO DOYAET
obpaboTaHo.



S0 EXCEP TTOINS

gnu_cxx::forced_exception_error

std::bad_alloc

std::bad_cast

std::bad_exception

std::bad_function_call

4

std::exception

std::bad_typeid

std::ios_base::failure std::domain_error
std::lock_error std::invalid_argument
std::logic_error std::length_error

std::out_of_range

std::overflow_error

std::range_error

std::runtime_error

std::regex_error

std::system_error

std::underflow_error




KOHELI BOCBMOW AEKLIN

"I KNOW JUST HOW YOU FEEL."

OUT OF
MEMORY
ERROR!

throw EndOfLecture();



