The Error That Shouldn’t Be

Chris Ryan
Northwest C++ User Group
September 151, 2021



vold foo(int a, uint b)

{

if {(a < b)




vold foo(int a, uint b)

{

if {a < b) <<< signed / unsigned mismatch

<<< signed / unsigned mismatch

<<< signed / unsigned mismatch




-{2731)

=< signed int

comparison range >>

unsigned int ==




Rainer Grimm: modernescpp.com

int main() {
std::cout << std::endl;
std::cout << std::boolalpha;

int x = -3;
unsigned int y = 7;

std:icout << "-3 ¢ 7: " ¢ {x ¢ y) <« std::endl;
std::cout << "-3 <= 7: " << (x <= y) << std::endl;
std::cout << "-3 > 7: " << {x > y) << std::endl;
std::cout << "-3 =» 7: " << (x »= y) << std::endl;

std::cout <<

(N}

td: :endl;

https://www.modernescpp.com/index.php/safe-comparisons-of-integrals-with-c-20



B x64 MNatwve Tools Command Prompt for VS 2019 . Ll X

C:\Users\seminar>unsafteComparison.exe
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// safeComparison.cpp

#include <iostream:
#include <utility>

int main() {

std: :cout <<

std: :cout <<

int x = -3;
unsigned int y = 7;
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std: :endl;

std: :boolalpha;
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:cmp equal(x, y) << std::endl;
:cmp_not_equal(x, y) << std::endl;
:cmp_less(x, y) << std::endl;
:cmp_less equal(x, y) << std::endl;
:cmp_greater(x, y) << std::endl;
:cmp_greater equal(x, y) << std::endl;



vold foo(int a, uint b)

{

if {(a < b)
no barrow
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| Processor Flags

The x86 processors have a large set of flags that represent the state of the processor, and the conditional jump
instructions can key off of them in combination.

CF - carry flag
Set on high-order bit carry or borrow; cleared otherwise
PF - parity flag

Set if low-order eight bits of result contain an even number of "1" bits; cleared otherwise
ZF - zero flags

Set if result is zero; cleared otherwise
SF - sign flag

Set equal to high-order bit of result (0 if positive 1 if negative)
: OF - overflow flag

Set if result is too large a positive number or too small a negative number (excluding sign bit) to fit in
destination operand; cleared otherwise



near

Instruction Description signed-ness Flags jump
opcodes | opcodes

JO if owerflow OF = 1 OF B0

TN if not overflow OF =0 OF 21

Js if sign SF = 1 OF 88

JNS if not sign SEF =0 OF EBS

JE if equal ZF =1 OF B4

JZ if zero

JNE if not egual ZF = 0O OF B85

JNZ if not zero

JB if below unsigned CF=1 OF 82

JHNAE if not abowve or equal

JC if carry

JNEBE if not below unsigned CF =0 OF 83

JAR if abowve or equal

JNC if not carry

JBE if below or equal unsigned CF=10r 7F = 1 716 OF ES6

JTNA if not abowve

JR if abowve unsigned CF =0and ZF = 0O 7 OF 87

JNEBE if not below or equal

JL if less signed SF <> OF iC OF 8C

JNGE if not greater or equal

JGE if greater or egual signed SF = OF OF 2D

JNTL if not less

JLE if less or equal signed ZF = 1 or SF <= 0OF OF S8E

JNG if not greater

JG if greater signed 7F = 0 and SF = OF E OF 8F

JNLE if not less or equal

JP if parity PF = 1 = OF B2&

JPE if parity even

JNFP if not parity PF = 0O TB OF SB

JPD if parity odd

JCHZ if 9% CX register is 0 0HCX = 0 E3

JECXZ if %ECX register is 0 HECK = 0O
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vold foo(int a, uint b)
{
if {a <= h) test a,a
{ 15 L1 ——n a < 7ero
test b,b |
js  .L1 —= b > max_int
cmp a,b |
jnb L2 ———omn no barrow
N S— | |
l
jmp L5 ——>—3
e )
test a,a
15 I3 — a < zero

test b,b |

js  .L3 —> b > max_int
cmp a,b |

jib .13 —= barrow

jmp .L5

PR S—
test a,a
15 L4 —n a < 7ero
test b,b |
js  .L4 —= b > max_int
cmp a,b |
jne .L3 —> not eq
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