
TOOLING INTUITION
BACK 2 BASICS



IN·TU·I·TION
/ˌINTO͞OˈISH(Ə)N,ˌINTƏˈWISH(Ə)N/
NOUN

THE ABILITY TO UNDERSTAND SOMETHING IMMEDIATELY, WITHOUT THE NEED FOR
CONSCIOUS REASONING.

"WE SHALL ALLOW OUR INTUITION TO GUIDE US"

A THING THAT ONE KNOWS OR CONSIDERS LIKELY FROM INSTINCTIVE FEELING RATHER THAN
CONSCIOUS REASONING.

SIMILAR: INSTINCT INTUITIVENESS SIXTH SENSE DIVINATION CLAIRVOYANCE

https://www.google.com/search?sca_esv=577644912&q=reasoning&si=ALGXSlb6hSjuI-stkeAspHuNXR7xS_c_OsP02Gs9R9lPbOpBPhFNcWG9ifNPFo-rNaGCkFZ4vyXMP1uvz4bbXhfOk4el90EFuOR6SvS6V3NoSgY9HzOxghM%3D&expnd=1
https://www.google.com/search?sca_esv=577644912&q=instinctive&si=ALGXSlY7Tk5u3AnUd39hr4eAN0grGIB1Gms3RM3ncaRAWGlzZF1NI66ySQkVS4O4J7DK-L5vggFda28UHV53LA_1o04nxZrU5RqOKdHeAsUMQQyNkPEMsDA%3D&expnd=1


SQUIRREL!!!



IN·TU·I·TION
/ˌINTO͞OˈISH(Ə)N,ˌINTƏˈWISH(Ə)N/

1877



GOOGLE
“INTUITION 1877”

Intuition is that function of 
the intelligence by which 
an object presented by the 
mind itself is apprehended.

Henry N. Day



WILLIAM DAVID ROSS (1877 – 1971)

FATHER OF INTUITIONISM.
INTUITIONISM IS THE EPISTEMOLOGICAL VIEW THAT SOME MORAL
TRUTHS CAN BE KNOWN WITHOUT LOGICAL INFERENCE OR
SYSTEMATIC THOUGHT; SUCH TRUTHS, IT IS ARGUED, CAN BE
KNOWN DIRECTLY EITHER THROUGH A “MORAL SENSE” (THE
EMPIRICIST VIEW) OR BY MEANS OF NON-EMPIRICAL A PRIORI
KNOWLEDGE (THE RATIONALIST VIEW).

SCIENCE • 5 May 1967 •  Vol 156, Issue 3775 •  pp. 605-610



IMMANUEL KANT (1724 – 1804)
THE MERE FORM OF INTUITION, WITHOUT SUBSTANCE, IS IN ITSELF NO
OBJECT, BUT THE MERELY FORMAL CONDITION OF AN OBJECT (AS
PHENOMENON), AS PURE SPACE AND PURE TIME. 
THOUGHTS WITHOUT CONTENT ARE VOID; INTUITIONS WITHOUT
CONCEPTIONS, BLIND.

RULES FOR HAPPINESS: SOMETHING TO DO, SOMEONE TO LOVE, 
SOMETHING TO HOPE FOR.

THE CRITIQUE OF PURE REASON • 1787•  Second Edition

https://www.gutenberg.org/files/4280/4280-h/4280-h.htm


IN·TU·I·TION
/ˌINTO͞OˈISH(Ə)N,ˌINTƏˈWISH(Ə)N/

1877 1967



GOOGLE
“INTUITION 1967”

The major role of intuition 
is to provide a 
conceptual foundation 
that suggests the 
directions which new 
research should take. 

Raymond L. Wilder



RAYMOND LUIS WILDER (1896 – 1982)

THE ROLE OF INTUITION IN RESEARCH IS TO PROVIDE THE
"EDUCATED GUESS," WHICH MAY PROVE TO BE TRUE OR FALSE; BUT IN
EITHER CASE, PROGRESS CANNOT BE MADE WITHOUT IT AND EVEN A
FALSE GUESS MAY LEAD TO PROGRESS.

"INTUITION," AS USED BY THE MODERN MATHEMATICIAN, MEANS
AN ACCUMULATION OF ATTITUDES (INCLUDING BELIEFS AND
OPINIONS) DERIVED FROM EXPERIENCE, BOTH INDIVIDUAL AND
CULTURAL.

SCIENCE • 5 May 1967 •  Vol 156, Issue 3775 •  pp. 605-610



THE PARAMETERS...
USING BYTE = UNSIGNED CHAR;
INT CONTRIVED( BYTE A, BYTE B) {
…
}

A = 256 B = 256

65,536 Possibilities

MATHEMATICALLY



IN·TU·I·TION
/ˌINTO͞OˈISH(Ə)N,ˌINTƏˈWISH(Ə)N/

1877 1967

2019



GOOGLE
“INTUITION 2019”

Source: www.vinology.com



INTUITION – KEY POINTS

• INTUITION IS THAT FUNCTION OF THE INTELLIGENCE
• INTUITIONISM IS THE EPISTEMOLOGICAL VIEW THAT SOME MORAL TRUTHS CAN BE KNOWN
WITHOUT LOGICAL INFERENCE

• THE ROLE OF INTUITION IN RESEARCH IS TO PROVIDE THE "EDUCATED GUESS," WHICH MAY
PROVE TO BE TRUE OR FALSE

• RULES FOR HAPPINESS: SOMETHING TO DO, SOMEONE TO LOVE, SOMETHING TO HOPE FOR.





Many different interfaces Multiple OS’s

Common Tools

and

Problems…



INTERFACES



COMPILERS



STATIC ANALYZERS
https://analysis-tools.dev/



ARE THEY DOING ALL THEY CAN FOR YOU?

HOW WELL DO YOU USE THEM?



3 TYPES OF PROBLEMS (AT LEAST…)

• COMPILE TIME
• SYNTAX ERRORS (VIOLATE STANDARD, OR THAT WHICH IS IMPLEMENTED IN THE COMPILER)

• TEMPLATES J

• LINK TIME
• MISSING LIBRARIES

• VERSIONING ISSUES

• RUN TIME
• LOGICAL ERRORS

• SEMANTIC ERRORS (UNINITIALIZED VALUES – CORRECT STATEMENTS THAT DON’T MAKE SENSE)



COMPILERS OF YORE…



COMPILE TIME ERRORS OF OLD…



COMPILE TIME ERRORS OF OLD…



COMPILE TIME ERRORS
#INCLUDE <IOSTREAM>

INT MAIN() {

STD!::COUT !<< "WELCOME TO MEETING C!++ 2023\N"
RETURN 0;

}

<SOURCE>: IN FUNCTION 'INT MAIN()':

<SOURCE>:5:5: ERROR: EXPECTED ';' BEFORE 'RETURN'

Compiler options…X86-64 gcc 4.6.4



COMPILE TIME ERRORS
#INCLUDE <IOSTREAM>

INT MAIN() {

STD!::COUT !<< "WELCOME TO MEETING C!++ 2023\N"
;RETURN 0;

}

WELCOME TO MEETING C!++ 2023

Compiler options…X86-64 gcc 4.6.4



COMPILE TIME ERRORS
#INCLUDE <IOSTREAM>

INT MAIN() {

STD!::COUT !<< "WELCOME TO MEETING C!++\N"
RETURN 0;

}

<SOURCE!>:4:44: ERROR: EXPECTED ';' AFTER EXPRESSION

STD!::COUT !<< "WELCOME TO MEETING C!++\N"

        ^

        ;

1 ERROR GENERATED.

Compiler options…X86-64 clang 3.3



COMPILE TIME ERRORS
#INCLUDE <IOSTREAM>

INT MAIN() {

STD::COUT << "WELCOME TO MEETING C++\N"
RETURN 0;

}

<SOURCE!>:4:44: ERROR: EXPECTED ';' AFTER EXPRESSION

    4 |     STD!::COUT !<< "WELCOME TO MEETING C!++\N"

      |                                        ^

      |                                        ;

1 ERROR GENERATED.

Compiler options…X86-64 clang 17.0.1



COMPILE TIME ERRORS
#INCLUDE <IOSTREAM>

INT MAIN() {

STD!::COUT !<< "WELCOME TO MEETING C!++\N"
RETURN 0;

}

<SOURCE!>: IN FUNCTION 'INT MAIN()':

<SOURCE!>:4:44: ERROR: EXPECTED ';' BEFORE 'RETURN'

    4 |     STD!::COUT !<< "WELCOME TO MEETING C!++\N"

      |                                        ^

      |                                        ;

    5 |     RETURN 0;

      |     ~~~~~~ 

Compiler options…X86-64 gcc (trunk)



COMPILE TIME ERRORS - STANDARDS
#INCLUDE <IOSTREAM>

#INCLUDE <FUNCTIONAL>

INT MAIN() {

[OUT = STD::REF(STD::COUT << "WELCOME TO ")](){ OUT.GET() << "MEETING C++ 2023\N"; }();

RETURN 0;

}

<SOURCE!>:5:2: ERROR: EXPECTED EXPRESSION

 [OUT = STD!::REF(STD!::COUT !<< "WELCOME TO ")](){ OUT.GET() !<< "MEETING C!++ 2023\N"; }(); 

 ^

1 ERROR GENERATED.

Compiler options…X86-64 clang 3.7



COMPILE TIME ERRORS - STANDARDS
#INCLUDE <IOSTREAM>

#INCLUDE <FUNCTIONAL>

INT MAIN() {

[OUT = STD::REF(STD::COUT << "WELCOME TO ")](){ OUT.GET() << "MEETING C++ 2023\N"; }();

RETURN 0;

}

WELCOME TO MEETING C++ 2023

-std=c++14X86-64 clang 3.7



3 TYPES OF PROBLEMS (AT LEAST…)

• COMPILE TIME

• SYNTAX ERRORS (VIOLATE STANDARD, OR THAT WHICH IS IMPLEMENTED IN THE COMPILER)
• TEMPLATES

• LINK TIME

• MISSING LIBRARIES

• VERSIONING ISSUES

• RUN TIME

• LOGICAL ERRORS

• SEMANTIC ERRORS (UNINITIALIZED VALUES – CORRECT STATEMENTS THAT DON’T MAKE SENSE)



TEMPLATE ERRORS

DO YOU LOVE TEMPLATES?



TEMPLATE ERRORS 
#INCLUDE <VECTOR>
#INCLUDE <ALGORITHM>

INT MAIN()
{

INT A;
STD::VECTOR< STD::VECTOR <INT> > V;
STD::FIND( V.BEGIN(), V.END(), A );

}

-std=c++14X86-64 gcc 4.9.4
/OPT/COMPILER-EXPLORER/GCC-4.9.4/INCLUDE/C!++/4.9.4/BITS/STL_ALGOBASE.H:71:0,

                 FROM /OPT/COMPILER-EXPLORER/GCC-4.9.4/INCLUDE/C!++/4.9.4/VECTOR:60,

                 FROM <SOURCE!>:1:

/OPT/COMPILER-EXPLORER/GCC-4.9.4/INCLUDE/C!++/4.9.4/BITS/PREDEFINED_OPS.H: IN INSTANTIATION OF 'BOOL 
!__GNU_CXX!::!__OPS!::_ITER_EQUALS_VAL<_VALUE>!::OPERATOR()(_ITERATOR) [WITH _ITERATOR = 
!__GNU_CXX!::!__NORMAL_ITERATOR<STD!::VECTOR<INT>*, STD!::VECTOR<STD!::VECTOR<INT> > >; _VALUE = CONST INT]':

/OPT/COMPILER-EXPLORER/GCC-4.9.4/INCLUDE/C!++/4.9.4/BITS/STL_ALGO.H:120:22:   REQUIRED FROM '_RANDOMACCESSITERATOR 
STD!::!__FIND_IF(_RANDOMACCESSITERATOR, _RANDOMACCESSITERATOR, _PREDICATE, STD!::RANDOM_ACCESS_ITERATOR_TAG) [WITH 
_RANDOMACCESSITERATOR = !__GNU_CXX!::!__NORMAL_ITERATOR<STD!::VECTOR<INT>*, STD!::VECTOR<STD!::VECTOR<INT> > >; _PREDICATE = 
!__GNU_CXX!::!__OPS!::_ITER_EQUALS_VAL<CONST INT!>]'

/OPT/COMPILER-EXPLORER/GCC-4.9.4/INCLUDE/C!++/4.9.4/BITS/STL_ALGO.H:162:43:   REQUIRED FROM '_ITERATOR 
STD!::!__FIND_IF(_ITERATOR, _ITERATOR, _PREDICATE) [WITH _ITERATOR = !__GNU_CXX!::!__NORMAL_ITERATOR<STD!::VECTOR<INT>*, 
STD!::VECTOR<STD!::VECTOR<INT> > >; _PREDICATE = !__GNU_CXX!::!__OPS!::_ITER_EQUALS_VAL<CONST INT!>]'

/OPT/COMPILER-EXPLORER/GCC-4.9.4/INCLUDE/C!++/4.9.4/BITS/STL_ALGO.H:3780:50:   REQUIRED FROM '_IITER STD!::FIND(_IITER, 
_IITER, CONST _TP&) [WITH _IITER = !__GNU_CXX!::!__NORMAL_ITERATOR<STD!::VECTOR<INT>*, STD!::VECTOR<STD!::VECTOR<INT> > >; _TP 
= INT]'



TEMPLATE ERRORS 
#INCLUDE <VECTOR>
#INCLUDE <ALGORITHM>

INT MAIN()
{

INT A;
STD::VECTOR< STD::VECTOR <INT> > V;
STD::FIND( V.BEGIN(), V.END(), A );

}

-std=c++14X86-64 clang (trunk)
IN FILE INCLUDED FROM <SOURCE>:1:

IN FILE INCLUDED FROM /OPT/COMPILER-EXPLORER/GCC-SNAPSHOT/LIB/GCC/X86_64-LINUX-
GNU/14.0.0/../../../../INCLUDE/C++/14.0.0/VECTOR:62:

IN FILE INCLUDED FROM /OPT/COMPILER-EXPLORER/GCC-SNAPSHOT/LIB/GCC/X86_64-LINUX-
GNU/14.0.0/../../../../INCLUDE/C++/14.0.0/BITS/STL_ALGOBASE.H:71:

/OPT/COMPILER-EXPLORER/GCC-SNAPSHOT/LIB/GCC/X86_64-LINUX-
GNU/14.0.0/../../../../INCLUDE/C++/14.0.0/BITS/PREDEFINED_OPS.H:270:17: ERROR: INVALID OPERANDS TO BINARY EXPRESSION 
('STD::VECTOR<INT>' AND 'CONST INT')

  270 |         { RETURN *__IT == _M_VALUE; }

      |                  ~~~~~ ^  ~~~~~~~~



TEMPLATE ERRORS

DO YOU -WALL?



TEMPLATE ERRORS 
#INCLUDE <VECTOR>
#INCLUDE <ALGORITHM>

INT MAIN()
{

INT A;
STD::VECTOR< STD::VECTOR <INT> > V;
STD::FIND( V.BEGIN(), V.END(), A );

}

-std=c++14X86-64 clang (trunk)
IN FILE INCLUDED FROM <SOURCE!>:1:

IN FILE INCLUDED FROM /OPT/COMPILER-EXPLORER/GCC-SNAPSHOT/LIB/GCC/X86_64-LINUX-
GNU/14.0.0/!../!../!../!../INCLUDE/C!++/14.0.0/VECTOR:62:

IN FILE INCLUDED FROM /OPT/COMPILER-EXPLORER/GCC-SNAPSHOT/LIB/GCC/X86_64-LINUX-
GNU/14.0.0/!../!../!../!../INCLUDE/C!++/14.0.0/BITS/STL_ALGOBASE.H:71:

/OPT/COMPILER-EXPLORER/GCC-SNAPSHOT/LIB/GCC/X86_64-LINUX-
GNU/14.0.0/!../!../!../!../INCLUDE/C!++/14.0.0/BITS/PREDEFINED_OPS.H:270:17: ERROR: INVALID OPERANDS TO BINARY EXPRESSION 
('STD!::VECTOR<INT>' AND 'CONST INT')

  270 |         { RETURN *!__IT !== _M_VALUE; }

      |                  ~~~~~ ^  ~~~~~~~~



TEMPLATE ERRORS 
#INCLUDE <VECTOR>
#INCLUDE <ALGORITHM>

INT MAIN()
{

INT A;
STD::VECTOR< STD::VECTOR <INT> > V;
STD::FIND( V.BEGIN(), V.END(), A );

}

-std=c++14 -WallX86-64 clang (trunk)
<SOURCE >:7:36: WARNING: VARIABLE 'A' IS UNINITIALIZED WHEN PASSED AS A CONST REFERENCE ARGUMENT HERE [-WUNINITIALIZED-CONST-REFERENCE]

7 | STD"::FIND( V.BEGIN(), V.END(), A );

| ^

IN FILE INCLUDED FROM <SOURCE >:1:

IN FILE INCLUDED FROM /OPT/COMPILER-EXPLORER/GCC-SNAPSHOT/LIB/GCC/X86_64-LINUX-GNU/14.0.0/"../"../"../"../INCLUDE/C"++/14.0.0/VECTOR:62:

IN FILE INCLUDED FROM /OPT/COMPILER-EXPLORER/GCC-SNAPSHOT/LIB/GCC/X86_64-LINUX-
GNU/14.0.0/"../"../"../"../INCLUDE/C"++/14.0.0/BITS/STL_ALGOBASE.H:71:

/OPT/COMPILER-EXPLORER/GCC-SNAPSHOT/LIB/GCC/X86_64-LINUX-GNU/14.0.0/"../"../"../"../INCLUDE/C"++/14.0.0/BITS/PREDEFINED_OPS.H:270:17: 
ERROR: INVALID OPERANDS TO BINARY EXPRESSION ('STD"::VECTOR<INT>' AND 'CONST INT')

270 | { RETURN *"__IT "== _M_VALUE; }

| ~~~~~ ^ ~~~~~~~~



TEMPLATE ERRORS FIX
#INCLUDE <VECTOR>
#INCLUDE <ALGORITHM>

INT MAIN()
{

STD::VECTOR<INT> A;
STD::VECTOR< STD::VECTOR <INT> > V;
STD::FIND( V.BEGIN(), V.END(), A );

}

-std=c++14X86-64 clang (trunk)
PROGRAM RETURNED: 0



COMPILER WARNINGS AND OPTIONS

EVERYONE SHOULD…
-WALL -WEXTRA -PEDANTIC

HTTPS:!//GCC.GNU.ORG/ONLINEDOCS/GCC/WARNING-OPTIONS.HTML

https://gcc.gnu.org/onlinedocs/gcc/Warning-Options.html


COMPILER WARNINGS AND OPTIONS

IN FACT, EVERYONE SHOULD…

HTTPS://GITHUB.COM/CPP-BEST-PRACTICES/

https://github.com/cpp-best-practices/


AI TOOLING

HTTPS://YOUTU.BE/19SR8XHN0BM
HTTPS://GITHUB.COM/PLASMA-UMASS/CWHY

https://youtu.be/19Sr8XhN0BM
https://github.com/plasma-umass/cwhy


3 TYPES OF PROBLEMS (AT LEAST…)

• COMPILE TIME

• SYNTAX ERRORS (VIOLATE STANDARD, OR THAT WHICH IS IMPLEMENTED IN THE COMPILER)
• TEMPLATES

• LINK TIME

• MISSING LIBRARIES

• VERSIONING ISSUES

• CANNOT FIND SYMBOLS

• RUN TIME

• LOGICAL ERRORS
• SEMANTIC ERRORS (UNINITIALIZED VALUES – CORRECT STATEMENTS THAT DON’T MAKE SENSE)



LINKER ERRORS

• MISSING LIBRARIES

• VERSIONING ISSUES

• CANNOT FIND SYMBOLS



LINKER ERRORS?
STRUCT A {

VIRTUAL ~A() = 0;
};
STRUCT B: A {

VIRTUAL ~B(){}
};
EXTERN INT X;
VOID FOO();
INT MAIN() {

X = 0;
FOO();
B B;

}

COMPILER RETURNED: 0

-Wall -WextraX86-64 gcc 4.9.4



LINKER ERRORS?
STRUCT A { VIRTUAL ~A() = 0; };
STRUCT B: A { VIRTUAL ~B(){}};
EXTERN INT X;
VOID FOO();
INT MAIN() {

X = 0;
FOO();
B B;

}

/OPT/COMPILER-EXPLORER/GCC-TRUNK-20231113/BIN/!../LIB/GCC/X86_64-LINUX-GNU/14.0.0/!../!../!../!../X86_64-LINUX-GNU/BIN/LD: 
/TMP/CCMT7OUG.O: IN FUNCTION `MAIN':

<SOURCE!>:6: UNDEFINED REFERENCE TO `X'

/OPT/COMPILER-EXPLORER/GCC-TRUNK-20231113/BIN/!../LIB/GCC/X86_64-LINUX-GNU/14.0.0/!../!../!../!../X86_64-LINUX-GNU/BIN/LD: 
<SOURCE!>:7: UNDEFINED REFERENCE TO `FOO()'

/OPT/COMPILER-EXPLORER/GCC-TRUNK-20231113/BIN/!../LIB/GCC/X86_64-LINUX-GNU/14.0.0/!../!../!../!../X86_64-LINUX-GNU/BIN/LD: 
/TMP/CCMT7OUG.O: IN FUNCTION `B!::~B()':

<SOURCE!>:2: UNDEFINED REFERENCE TO `A!::~A()'

COLLECT2: ERROR: LD RETURNED 1 EXIT STATUS

COMPILER RETURNED: 1

-Wall -WextraX86-64 gcc (trunk)



LINKER ERRORS?
STRUCT A { VIRTUAL ~A() = 0; };
STRUCT B: A { VIRTUAL ~B(){}};
EXTERN INT X;
VOID FOO();
INT MAIN() {

X = 0;
FOO();
B B;

}

/OPT/COMPILER-EXPLORER/GCC-SNAPSHOT/LIB/GCC/X86_64-LINUX-GNU/14.0.0/!../!../!../!../X86_64-LINUX-GNU/BIN/LD: /TMP/EXAMPLE-
AFD2BD.O: IN FUNCTION `MAIN':

<SOURCE!>:6: UNDEFINED REFERENCE TO `X'

/OPT/COMPILER-EXPLORER/GCC-SNAPSHOT/LIB/GCC/X86_64-LINUX-GNU/14.0.0/!../!../!../!../X86_64-LINUX-GNU/BIN/LD: <SOURCE!>:7: 
UNDEFINED REFERENCE TO `FOO()'

/OPT/COMPILER-EXPLORER/GCC-SNAPSHOT/LIB/GCC/X86_64-LINUX-GNU/14.0.0/!../!../!../!../X86_64-LINUX-GNU/BIN/LD: /TMP/EXAMPLE-
AFD2BD.O: IN FUNCTION `B!::~B()':

<SOURCE!>:2: UNDEFINED REFERENCE TO `A!::~A()'

CLANG!++: ERROR: LINKER COMMAND FAILED WITH EXIT CODE 1 (USE -V TO SEE INVOCATION)

COMPILER RETURNED: 1

-Wall -WextraX86-64 clang (trunk)



3 TYPES OF PROBLEMS (AT LEAST…)

• COMPILE TIME

• SYNTAX ERRORS (VIOLATE STANDARD, OR THAT WHICH IS IMPLEMENTED IN THE COMPILER)
• TEMPLATES

• LINK TIME

• MISSING LIBRARIES

• VERSIONING ISSUES

• CANNOT FIND SYMBOLS

• RUN TIME

• LOGICAL ERRORS
• SEMANTIC ERRORS (UNINITIALIZED VALUES – CORRECT STATEMENTS THAT DON’T MAKE SENSE)



RUN TIME ERRORS

• WHAT THE COMPILER DOESN’T CATCH…
• LOGICAL ERRORS

• SEMANTIC ERRORS (UNINITIALIZED VALUES – CORRECT STATEMENTS THAT DON’T MAKE SENSE)



SEMANTIC ERRORS
#INCLUDE <IOSTREAM>
#INCLUDE <VECTOR>

INT PRODUCT(STD::VECTOR<INT>& NUMBERS) {
INT PRODUCT;
FOR (INT N : NUMBERS) { PRODUCT *= N; }
RETURN PRODUCT;

}

INT MAIN() {
STD::VECTOR<INT> NUMBERS = {1, 2, 3, 4, 5};
STD::COUT << "PRODUCT: " << PRODUCT(NUMBERS) << STD::ENDL;
RETURN 0;

}

PROGRAM RETURNED: 0

PRODUCT: 0

-Wall -Wextra -WerrorX86-64 gcc (trunk)



SEMANTIC ERRORS
#INCLUDE <IOSTREAM>
#INCLUDE <VECTOR>

INT PRODUCT(STD::VECTOR<INT>& NUMBERS) {
INT PRODUCT;
FOR (INT N : NUMBERS) { PRODUCT *= N; }
RETURN PRODUCT;

}

INT MAIN() {
STD::VECTOR<INT> NUMBERS = {1, 2, 3, 4, 5};
STD::COUT << "PRODUCT: " << PRODUCT(NUMBERS) << STD::ENDL;
RETURN 0;

}

<SOURCE!>:6:29: ERROR: VARIABLE 'PRODUCT' IS UNINITIALIZED WHEN USED HERE [-WERROR,-WUNINITIALIZED]
    6 |     FOR (INT N : NUMBERS) { PRODUCT *= N; }
      |                             ^~~~~~~
<SOURCE!>:5:16: NOTE: INITIALIZE THE VARIABLE 'PRODUCT' TO SILENCE THIS WARNING
    5 |     INT PRODUCT; 
      |                ^
      |                 = 0
1 ERROR GENERATED.
COMPILER RETURNED: 1

-Wall -Wextra -WerrorX86-64 clang (trunk)



3 TYPES OF PROBLEMS (AT LEAST…)

• COMPILE TIME

• SYNTAX ERRORS (VIOLATE STANDARD, OR THAT WHICH IS IMPLEMENTED IN THE COMPILER)
• TEMPLATES

• LINK TIME

• MISSING LIBRARIES

• VERSIONING ISSUES

• CANNOT FIND SYMBOLS

• RUN TIME

• LOGICAL ERRORS
• SEMANTIC ERRORS



FINDING OTHER RUNTIME ERRORS



TESTING AND TDD



3 TYPES OF PROBLEMS (AT LEAST…)

• COMPILE TIME

• SYNTAX ERRORS (VIOLATE STANDARD, OR THAT WHICH IS IMPLEMENTED IN THE COMPILER)
• TEMPLATES

• LINK TIME

• MISSING LIBRARIES

• VERSIONING ISSUES

• CANNOT FIND SYMBOLS

• RUN TIME

• LOGICAL ERRORS
• SEMANTIC ERRORS



SONAR LINT & CLANGD



OUR COMPILERS MATTER

• CLANG HAS (GENERALLY) ALWAYS DONE AN EXCELLENT JOB AT REPORTING.
• USE THE NEWEST COMPILER YOU CAN.

• EVEN ON AN OLDER COMPILER SET STANDARD LEVELS IF NECESSARY.

• ADD YOUR COMPILER OPTIONS



MICROSOFT VISUAL STUDIO (WINDOWS)
/permissive- - Enforces standards conformance.
/W4 /w14640 - use these and consider the following (see descriptions below)

•/W4 All reasonable warnings
•/w14640 Enable warning on thread unsafe static member initialization

Not recommended
•/Wall - Also warns on files included from the standard library, so it's not very useful and 
creates too many extra warnings.
•Since VS2022, /external:anglebrackets /external:W0 can be used to turn off 
warnings from all headers included with angle brackets, e.g. #include <utility>.

https://docs.microsoft.com/en-us/cpp/build/reference/permissive-standards-conformance


WHEN THE PROBLEM PERSIST…

“IT’S NOT THAT I’M SO SMART,	IT’S JUST THAT I	STAY
WITH PROBLEMS LONGER”

ALBERT EINSTEIN



CPP WEEKLY

HTTPS://WWW.YOUTUBE.COM/@CPPWEEKLY/SEARCH



BUILD YOUR INTUITION

USE EVERY RESOURCE YOU CAN



SUBMIT A TALK!

• SPEAKER LIAISON
• CPPCON

• VOLUNTEER LIAISON
• ACCU

• C++ NOW

• CPPONSEA

HTTPS://WWW.LINKEDIN.COM/IN/KEVINBCARPENTER/
EMAIL: KEVIN.CARPENTER@LIVE.COM

mailto:kevin.carpenter@live.com

