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What is Compiler Explorer?



What is Compiler Explorer?

= ® (Created by Matt Godbolt

' O Former Google developer

\ O Worked in the video game and
Quant Trading industry

O Unix Geek
Matt Godbolt

mattgodbaokt

github.com/mattgodbolt



IDEA?

® Real time C/C++ Disassembly
O Startin 2012
O Just for C and C++ code
O Simple Terminal commands
O Only GCC on X86 machine
O Grew in years
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New Version o
=—s EXPLORER

® Web Application
O Godbolt.org
O Many Features
O Extensibility
O Compiler Testing Platform
O Education Playground

Now In 2024
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Right side: Disassembly

xB6-64 gce 10.2 (Editor #1, Compiler #1) C++ X
x86-64 gcc 10.2

A~ % Output..~ YFiter..~ BELibraries <4 Addnew..~ , Addtool..~

square(int):
push
Mo
mov DWORD PTR [rbp-4],
mow ; DWORD PTR [ -4]
imul ]

roT
e I

X86-64 gcc 10.2 compiler



Right side: Disassembly

¢larg 18.10 (Eoitar d) & 3 : s e 142 0o vl

armvi-a clang 19.1.0 * [ @ Compiler pptions . imips geo 14.2.0 = & Cr I mphions

A Q- ¥~ B F 4~ /S~ A Q- ¥~ B F 4~ J-~
1 Enuarefint):
? suh S0, S, kg ; U S8R, %ap, -8
str ri, [=p] k| 8fp, 4 #3p)
Ldr ra, [=p] q S5Fp, B5p
Ldr rl, [sp & i 54, B8TH)
mut o 1 52, B(&Fp)
add
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Customization

source gcc clang
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Lots of options...

ARM GCC

ARM gcc 9.2.1 (none)
AEM gcc 8.3.1 (none)
ARMs4 gee 8.2

ARM gcc 8.2 (WinCE)
ARM gcc 8.2

ARME4 gce 7.3

ARM gcc 7.3

AEM gce 7.2.1 (none)
ARME4 gcc 6.4

AEM gcc 6.4

ARME4 gee 6.3.0 (linux)
ARM gee 6.3.0 (linux)
ARM gcc 5.4.1 (none)

ADRAICA Amana E A flirmewrd

MSVC X64

x64 msvc v19.28
Xx64 msve v19.27
xB64 msvc v19.25
64 msvec v19.24
x64 msve v19.23
Xx64 msve v19.22
¥64 msve v19.21
Xx64 msve v19.20
¥64 msvc v19.16
x64 msve v19.15
64 msve vi19.14

MIPS GCC

MIPSE4 gee 5.4 (el)
MIPS64 gcc 5.4
MIPS gce 5.4 (el)
MIPS gecc 5.4

MSP GCC

MSP430 gee 6.2.1
MSP430 gece 5.3.0
MSP430 goe 4.5.3




Compiler Explorers Features



Code Highlighting

A~ BSavelload < Addnew..~ W Vim ., Cpplnsights

Match Code with
assembly instruction

int sguare(int num) {
return num * numﬂ

}
186-64 goe 10.2

A~ ©Cuiput.~ Y Filter..~ BELibraries = Addnew..~ , Addtool..~

square(int):
-
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Documentation

¥86-64 gce 10.2 &  Compiler options

A~ $Output..~ Y Filter..~ B Libraries < Addnew..~ , Addtool..~

square(int):|
niich .
Performs a signed multiplication of two operands. This instruction has three
forms, depending on the number of operands.
More information available in the context menu.

imul ]

T nop
8 ret
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Documentation

%86-64 gcc 10.2 & Compiler options..

-
1

€ Output... > Y Filter...~ & Libraries < Addnew..~

square(int):
push
moy i
mowv DWORD PTR [rbp-4],
mov eax, DWORD PTR [rbp-4]
imitl ;
pof Scrollto source Ctri+F10
re

LI P

tn I

=] ‘N

oo

Copy

View x86-64 opcode doc Ctrl+Fa

Command Paletbe Fi



Documentation

IMUL help
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Even more probing tools...

mips goc 14.2.0
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* |dd

* strings
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Filtering options
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Output options

x86-64 gce 10.2 & Compiler options

@ Output...~ Y Filter..~ @ Libraries = Addnew..~  Addtool...~

» [ Compile to binary
. O Run the compiled output R Erbpizsl,
= [ Intel asm syntax R [rbp-28],
" B Demangle identifiers R [rbp-4], @
7 R [rbp-8], ©
L3z
mov , DWORD PTR [rbp-8]

cmp , DWORD PTR [ -28]



Code execution

O+ forosdf X
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Compiler options

Cos mouroe & X
R~ T L R Gt

| it qetinteperiint ®]
3 |; - B S

®%B5-64 gee 10.2 (Editor #1, Compiler #1) C++ X

xB86-64 gce 10.2 & | -00

A- %~ Y- B +- /-
1 getInteger(int}:

2 push

3 MoV .

4 mov DWORD PTR [rbp-4],
5 mov , DWORD PTR [
6 pop -

7 ret
f LI =

__-11]

i

»B6-64 goo 10.2 (Editor £1 .-Cdrnp'-i: #2) C++ x

x86-64 gec 10.2 & 02

1 getInteger(int):
2 mov :

ret



Compiler options
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Control Flow Graph

Moy
Moy
oy
oy
call
add

rbp
rop,
rso
edi,
puts
WORD PTR i-r!"?}_q'ir o
L2

UFFSET FLAT: . LCO

jle

iy
DWOR
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> PIR [""t'P"-J,a
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851, eax
edl, OFFSET FLAT:.LC1
pax, 0
printf
DWORD PTR [rbp-4], 1

L2:@s
mov

leave
ret

gax, 0O




Other Tools
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Insights



C++ Insights

=¥ COMPILER [ |
= EXPLORER |7

C++ source #1 X

More = ‘

A~ BSavelload <+ Addnew..~ ¥ Vim ./ Cpplnsights # Quick-bench

17 double resulttﬁjﬁ -
18

19 vold initialize();
260 vold vm_multiply();

21 vold output();

23 1int main() {
2¢ int i;



C++ Insights
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Quick-bench



Quick-bench

—+ COMPILER
s EXPLORER

C++ source #1 X

[ Add..~ ” Moes ~

A~ BSavelload < Addnew..~ ¥ Vim J Cpplnsights  Quick-bench
double resulttﬂjﬁ _
19 void initialize();

20 wvoid vm_multiply();
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Quick C++ Benchmark
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Quick C++ Benchmark

® Relies on Google Benchmark
O github.com/google/benchmark



Summary

® [t'sin the browser!

® Edit, Compile, View Disassembly, benchmarking and
execution.

® Many Languages, Compilers, architectures and
configuration options

® (C, C++, Rust, C#, GO, FORTRAN, Python, Ruby,
Java, ...

® Armv7/, AVR, X86, MIPS, RISC-V, SPARC, VAX, and
many more,



Questions?



Thanks
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