Just because It compiles does
not make it good code
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Compiler
human readable code is converted into machine readable code

Makefile
scripts (tools) to help automate the compilation/build, organize dependencies

IDEs
helpful tools to make programming easier
(Visual Studios (Windows Only),
Visual Studio Code, Sublime, Geany, Eclipse, etc.
(Python specific Pycharm, IDLE, etc.)

Flags to compilers
options passed to the program



Code must be

*Reliable

 Maintainable
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Code needs to have reliability and maintainability


* Reliable
* testing
* run time errors
» coding standards / proper syntax

* Maintainable
» coding standards


Presenter Notes
Presentation Notes
To make code maintainable adhere to coding standards. For reliability test and adhere to proper syntax


Following syntax rules

IDEs are usually good about
correcting these, however a
valid statement compiles even
If the intent is wrong
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Code needs to have reliability and maintainability


Example:

Examplel.cpp 38 Frmplelaopp 3

1 Finclude
A nsing namespace 3id;

%

-~ it meain ()

[ :

I const int LOOENIM = S5

)

H for (int i = 0; i < FOOENTM: i++) B CAWINDOWS\SYSTEM32\cme X T
4 { . ]
0 i e . bu%Ld robust code by test%ng
11 } build robust code by testing
12 } build robust code by testing
13 build robust code by testing

build robust code by testing




Still compiles — perfectly valid, but not giving us correct behavior — run time behavior is unexpected

Filee  Beditc Search View  Docoroenis Project Buaild - Teols Telp

= B S &5 X ¢ % % @ ol = @ o

Mo CIpren Save e All R [l Back  Forward Coriiple Build Fzeesonin Color Chooser — lind — Juriip i
tyrabols Docurienis Examplel.cpp 3 bearaplelopp 38
= & lunciions 1. rinclude
& rinin [4] 2 nsing namespace Si.d;
L 1 B c\WINDOWS\SYSTEM32\cme X + -
= @ | xtem Varishley " int main () , .
o il [7] 5 I build robust code by testing
4] const int rOPHOM = 5;
)
H for (int i = 0; i@ < FOOENUM: i++)»
& 5 (program exited with code: 8)
10 ol << :
11 s
S Press any key to continue
134

Sty g+ -0 "Examplel™ "Examplel.cpp {in directory: C:\Users\Deborah\Desktop\lecture375BuildingBetterCode]
Coripiler Compilaticon finished successafully.
[ [T T

Skl

o

C Jui:




A compiler is just a program — the
programmer must build good code

IDEs can help / flags to compilers

For example —\Wall to g++
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Not necessary but can be helpful. Flags may reveal more warnings, but ultimately it is up to the programmer. What makes a good programmer – experience!


Not necessary, as testing would reveal, however very convenient

Filee Bt Search View Decurnent Project Build - Tools Telp

=] & & =l b 4 @ o4 M Ll a1 5 .| ol

M Opren Save sinve Al Ieweri: Close Back  Forward Coornpile Tuild T Color Choover — lind — Jurip e Chuiic
Syraboels Docuriers, Examplel.cpp 3 laaraplelopp 3
= @ luneiions A 7 l=

& tiin [4] ')s using namespace il
= @ |xdiom Variahlos a int main ()

@ sl [ 3 {
& const int TOOPKIM = 5;
; B C\WINDOWS\SYSTEM32\cme X + -
8 for [int i = 0i 0 s JAHindi: disl: . .
- ; build robust code by testing
] oni << H
11 }
1.2 }
13 (program exited with code: 8)

Press any key to continue

Sy g+t -o "Examplel™ “Examplel.cpp™ -Wall (in directory: C:\Users‘\Deborah\Desktop'Lecture375BuildingBetterCode)

Cornpiler Examplel.cpp: In function 'int main()':

Mgy Examplel.cpp:8:2: warning: this 'for' clause does not guard... [-Wmisleading-indentation]

Seribhlee for {int i = 0; i < LOOBNUM; i++);

e

-

Examplel.cpp:9:2: note: ...this statement, but the latter is misleadingly indented as if it is guarded by ths "for’

{

A

T

Compilation finished successfully.




Let's look at the same program in
Visual Studios



From the compiler perspective, this is still valid code and compiles cleanly
Runtime gives unexpected results

File Edit View Git Project Build Debug Test Analyze Tools  Extensions  Window  Help P Search - ConsoleApplication1 Sign in = = o
Debug ~ xB4 ~ P Local Windows Debugger = [> B EH T = =% [ = | Live Share &
Juhnl, Girading®ode.cpp ~ % Solution Explorer * I X
ConsoleApplication : . - (Global Scope) - - ¥ 52 '@ - s m o ‘,&
1 #include <iostream=> Search Solution Explorer (Ctrl+;) p-
2 using namespace s :‘ [ Selution 'ConsoleApplication’ (1 of 1 project)
- 4 [%] ConsoleApplicationt
3 . A . P o0 References
] —int main{) b 51 External Dependencies
5 'Z. 7 Header Files
. . EF Resource Files
6 const int LOOPNUM :: b; 4 [ Source Files
7 bty Examplel.cpp
8 for {int i '@ @; i < LOOPNUM; i:);
9 E i
- e 1 s 0 .
10 COWL build robust code by testing ; \tlcrasart Visumt Studio paba X |1
1 Y build bi de b
. uild robust code testing
12 b s e
13

C:\Users\Deborah\Desktop\Lecture375BuildingBetterCode\ConsoleApplicationl\x64\Debug\ConsoleApplicationl.exe (process 250
28) exited with code 8.

To automatically close the console when debugging stops, enable Tools—->Options->Debugging->Automatically close the conso
le when debugging stops.
Press any key to close this window

161% - & @ Mo issues found

Output

Show output from:  Build - = | @

Rebuild started...

Ip====== Rebuild All started: Project: ConsoleApplicationl, Configuration: Debug x64 ------
1xExample.

olefpplicationl.vcxproj -»> C:\Users\Deborah\Desktop\lecture375BuildingBetter
Rebuild All: 1 succeeded, 8 failed, @ skipped =
Rebuild started at 8:52 AM and took @1.142 seconds

ConscleApplicationl\x&4\Debug\Consolefpplicationl.exe L

Error List | Qutput Solution Explorer | Git Changes

D Rebuild All succeeded Add to

urce Control « [ Select Repository =




You can adjust the properties in several places to reveal suppressed warnings, again
do not rely on your IDE. All programs should be tested.

In the options for Properties, you will see various levels using Warning Level
For this particular example, Level3 (/W3) does not reveal the problem

If we go to

Leveld (/WA4)

Or
EnableAllWarnings (/Wall)

You will find you get many warnings — this can become noise and you miss
important warnings (we discussed this with the double vs float earlier this quarter)

Let’s take a look .... For this particular error it still doesn’t reveal



File  Edit View Git Project Build Debug Test Analyze Tools Extensions Window  Help £ Search ~ ConsoleApplication]
® ~ H-2 B A Debug ~ xbd - P Local Windows Debugger ~ [> BB B oo kg H
Examplel.cpp & 3 Johnl, GradingCode.cpp
[ Consolefpplication? = (Global Scope)
1 #include <iostream=>
2 using namespace sid;
3
1 -1int mainf)
5 i
6 const int LOOPNUM :: b;
7
8 for {int i :: ®; i < LOOPNUM; i::);
9 = i
10 couwi << " build robust code by testing\n";
11, i
12
13 h
14
181%  ~ & @ Mo issues found
Output

Show output from:  Build -

Elwm @

[
n

Rebuild started...

---- Rebuild All started: Project: Consolefpplicationl, Configuration: Debug x84 ------
1>Examplel.cpp

Files\Microsoft Visual Studioi\2822%Community\VC\Tools\MSVCW14.35.32215 \includer\limits.h(7@,5): warning C4668: '_ STDC_WANT_SECURE_LIB_ ' is not defined as a preprocessor macro, replacing with ‘¢

1>C:
1C:
1>C:
1>C:
1>C:
1>C:

“Program
“Program
“\Program
“\Program
“Program
“Program

Rebuild All: 1 succeeded, @ failed, © skipped
Rebuild started at 9:15 AM and took ©1.216 seconds

Files\Microsoft Wisual Studio}2622%Community\VC\ToolsyMSVC\14.35.32215 includel\xmemory(154,5): warning C4365: 'argument':

~ [T main()

conversion from 'long' to

~ % Splution Explorer

Sign

-|F R o-sHE o

Search Solution Explorer (Ctrl+;)

| 3 Solution 'Consolefpplication?' (1 of 1

4 [R] ConsoleApplication1
P o0 References

b &I External Dependencies

57 Header Files
57 Resource Files

4 [ Source Files
I_ bty Examplel.cpp

Microsoft Visual Studio Debuy X + o~

build robust code by testing

C:\Users\Deborah\Desktop\Lecture375BuildingBetterCode\ConsoleA

8) exited with code 8.

To automatically close the console when debugging stops,
le when debugging stops.
Press any Key to close this window

‘unsigned int', signed/unsigned mismatch

Files\Microsoft Wisual Studio’\2822)Community\VC\Tools\MSVCY,14.35.32215\include\xmemory(164,5): warning C4365: 'argument': conversion from 'long' to 'unsigned int', signed/unsigned mismatch
Files\Microsoft Wisual Studioh\2822\Community\VC\Tools\MSVCY14.35.32215\includet\atomic(93,9): warning C4365: 'argument': conversion from 'long' to 'unsigned int', signed/unsigned mismatch

Files\Microsoft Visual Studio‘\2622\Community\VC\Tools\MSVC\14.35.32215\include\atomic(291,9): warning C4365: 'argument': conversion from 'long' to 'unsigned int', signed/unsigned mismatch
Files\Microsoft Visual Studio‘\2622\Community\VC\Tools\MSVC\14.35.32215\include\atomic(387,9): warning C4365: 'argument': conversion from 'long' to 'unsigned int', signed/unsigned mismatch
1x*ConsoleApplicationl.vexproj -»> C:\Users\Deborah'Desktopi\lecture375BuildingBetterCode\Consolefpplicationl\x64\DebugiConsoleApplicationl.exe
1>Done building project "ConsoleApplicationl.wvcxproj™.

enabl



Always test your code



In addition, if you are building a tool —
wear the hat of your user
(better still — have user testing)



Visual Studios is fairly thorough — however it turns off some
warnings by default

For this class, using the Visual Studios compiler defaults is
fine

For command line, use —\Wall

Moral of the story: IDEs are not a replacement for good
coding practices and following rules of the language

https://learn.microsoft.com/en-us/cpp/preprocessor/compiler-warnings-that-are-
off-by-default?view=msvc-170&redirectedfrom=MSDN



https://learn.microsoft.com/en-us/cpp/preprocessor/compiler-warnings-that-are-off-by-default?view=msvc-170&redirectedfrom=MSDN
https://learn.microsoft.com/en-us/cpp/preprocessor/compiler-warnings-that-are-off-by-default?view=msvc-170&redirectedfrom=MSDN

Summary:
Practice good code habits
Follow syntax and rules

* Arrays cannot be dynamic (even if the compiler lets you).
Vector arrays can

* Never assume a variable’s initial value — always initialize
* Test your code

When in doubt — ask! Class website first
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