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Ly IFSCee
PROBLEMA:
DISCIPLINAS ATENDIDAS

« Aula AED
« Monitoria

- Demanda por
suporte em C
> Logica
» Ponteiros
» Recursividade

Fonte: Monitoria 2024-2 ADS



L IFSCee
PROBLEMA:

> Variaveis, Arrays, Ponteiros, Structs

> Diferentes tipos de passagem de
parametros de fungdo

> Erros fora dos limites da matriz
» Identificar ponteiros desalinhados
» Ponteiros de ponteiros



FEDERAL IFSCee
SOLUCAO:

Uma ferramenta web interativa
para interpretacdo e visualizagdo
de algoritmos em C,

sem necessidade de compilacdo.



Santa Catarina I1F S Cee
OBJETIVO: PROJETO INTEGRADOR I

DESENVOLVER

UMA PROVA DE CONCEITO

» Interpretar algoritmos simples em C
> Visualizar o estado da memoria



L IFSCee
REQUISITOS:

» Insercdo de codigo

> Navegac¢do passo a passo

> Representacdo de dados na memoria
» Mostrar a memoria ndo inicializada



Lo IFSCee
TECNOLOGIAS:

» HTMLS e CSS3
> JavaScript
» Sem dependéncia de frameworks

> Servidor web simples
HTML

EIEl ysW3C




it IFSCee
ABORDAGEM INTERPRETACAO:

* Nossa propria “maquina virtual” e
conjunto de instru¢des (JavaScript).

* Nosso proprio analisador léxico de C.

* Nosso proprio analisador sintatico de
com “caminhada” recursiva.



L IFSCee
ABORDAGEM INTERPRETACAO:

RENDERIZA

INTERPRETA

PARSER
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ABORDAGEM INTERPRETACAO:
EXIBE RESULTADO ENTRADA USUARIO

RENDERIZA

EXECUTA A CONVERTE EM
LOGICA TOKENS

CONSTRUIDO USADO PELO
PELO PARSER PARSER PARSER

e

COM OS TOKENS CONSTROI A AST
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it IFSCee
ABORDAGEM INTERPRETACAO:

Analise Sintatica (Parser)

Interface Web Andlise Léxica (Lexer)
Construcdo da AST

Tokenizacdo

Editor de Cédigo Vai
nicia // \\ Sl'f" . Nos df AST
analsano
___+——— Andlise /

..--l-"'"-—__
Botdo Frecutar / / Tipos de TOkenﬁ& J

Nimeros |dentificadores Palavras-chave Operadores
Programa
Fungbes
Interpretador |
Gerou l
T d A __._.—-—'—""'_—'_.
Avaliacdo da AST |+ Arvore
Sintatica Instrucdes

'

/ Execuggo \ Expressiies

Painel de Saida | g——w | EibE Escopo Global Calculos Retornos
Resultado




it IFSCee
ABORDAGEM INTERPRETACAO:

Memoaria: Instrucdes:

> Stack
» Heap
> Dados

Mover
Empurar
Pular
Remover
Chamadas
Contador
Alocar
Operadores

VVVVVVVY
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Primeira Tentativa:

C Code Editor Memory View

//{ Example code with loops and conditions
int sum = @;
1 A

// For loop example
for(i=1; i <=5 i=1+1)1
sum = sum + i;

printf("Current sum is %d\n", sum); Program OUtPUt

Fm

printf("Final sum is %d\n", sum};

// While loop example
int count = B;

while(count < 3) {
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IFSCee
IDEIA/PROTOTIPO:

IFSCee

Visualize e entenda c6digo C passo a passo

Editor de Codigo Visualizagao

Estado da Memoria

n=>5
result = 120

Pilha de Chamadas

calculate_factorial(n=5)

- = _ L calculate_factorial(n=4)
Visualizar Execucao Limpar Codigo -

calculate_factorial(n=3)

Controles

= Prima-rn m m

Passo3deé6

Saida do Programa



L IFSCee
O QUE FALTA AINDA:

VISUALIZACAO DA MEMORIA

> Visualiza¢cdo o Heap, Stack

» Mostrar alocacdo de memoéria (animagdo)
» Rastrear ponteiros e seus enderecos

> Visualizar arrays, strings, types na memoria
» Destacar memoria ndo inicializada



L IFSCee
O QUE FALTA AINDA:

INTERFACE E USABILIDADE

» Mensagens de erro

» Documentar exemplos e limitagdes

» Integrar lista com algoritmos comuns
» Testar com material didatico

> Estilizar o Layout



L IFSCee
O QUE FALTA AINDA:

POS GRADUACAO/MESTRADO
> Bibliotecas padrdo (stdio.h, stdlib.h)

» SQLite para algoritmos comuns, salvos.

» Suporte q:

» Structs

» Enum

> FILE*

> #Hdefine, #include
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IDEIA ORIGINAL:

https://pythontutor.com/c.html#mode=edit

Online C compiler, visual debugger, and AI tutor - the only tool that lets you visually debug vour C code step-by-step (also debug Pvthon,

JavaScript, Java, and C++ code)

Here is a demo. Seroll down to compile and run yvour own code!

C (C17 + GNU extensions)

1 #include <stdio.h>

2

% int main() {

4 int x[] = {10, 28, 3@};

5 int* p = &x[1]; // pointer into middle
6 char* fruit[3] = {"apples"”,

7 "bananas™,

8 "cherries"};
18 printf ("I have ¥d %s\n", *p, fruit[1]);
11 return @;

- 12}

Edit Code & Get Al Help

line that just executed
= next line to execute

| << First | | < Prey | Next = Last =

Done running (6 steps)

Visualized with pythontutor.com

Print output {drag lower nght corner to resize)

I have 2@ bananas

#
Stack Heap
main array
0 1 2 3 a 5 3
array char | char| char| char | char| char| char
0 1 2 [ | L} L} 1 L} nr [, | L. ) L 1
a | e g \D
X ||int |int |int - .p 4
10 k20 | 30 (this is in read-only storage, not the heap)
pojnter to int array
P [ 1 z 3 q 5 6 7
char | char | char| char | char| char| char | char
amY I'hl Ial lnl Ial rnr Ial lsr I\Lur
0 1 2
fruit paint char | pointer to Pointer to char [this iz in read-only storage, not the heap)
.""""-—_h__‘__‘_“_ —
0 1 2 3 a 5 & 7 8
char | char| char| char | char| char| char | char | char
I'Cl Ihl IET |rr rrl Iil IEI' ISI I"\Lﬂl

(this is in read-only storage, not the heap)

C/C++ details: | none [default view] hd



https://pythontutor.com/c.html#mode=edit

"HEDERAL IFSCee
REFERENCIAS:

https://pythontutor.com/articles/c-cpp-visualizer.html

https://pt.wikipedia.org/wiki/JavaScript

https://en.wikipedia.orqg/wiki/HTML

https://en.wikipedia.org/wiki/HTML5

https://developer.mozilla.org/pt-BR/docs/Web/JavaScript

https://www.ibm.com/docs/en/wdfrhcw/1.4.0?topic=commands-debugging-c-c-programs

https://github.com/lotabout/write-a-C-interpreter

https://github.com/descent/write-a-C-interpreter

https://github.com/Pconst167/c-interpreter

https://learn.microsoft.com/pt-br/cpp/c-language/organization-of-the-c-language-reference?view=msvc-170

https://compilers.iecc.com/crenshaw/

DELAMARO, M. E. Como construir um Compilador: utilizando ferramentas Java. Sdo Paulo: Novatec, 2004. 262 p.

KERNIGHAN, B. W.; RITCHIE, D. The C Programming Language: ANSI C Version. 2. ed. Upper Saddle River: Prentice Hall,
1988. 274 p.


https://pythontutor.com/articles/c-cpp-visualizer.html
https://pt.wikipedia.org/wiki/JavaScript
https://en.wikipedia.org/wiki/HTML
https://en.wikipedia.org/wiki/HTML5
https://developer.mozilla.org/pt-BR/docs/Web/JavaScript
https://www.ibm.com/docs/en/wdfrhcw/1.4.0?topic=commands-debugging-c-c-programs
https://github.com/lotabout/write-a-C-interpreter
https://github.com/descent/write-a-C-interpreter
https://github.com/Pconst167/c-interpreter
https://learn.microsoft.com/pt-br/cpp/c-language/organization-of-the-c-language-reference?view=msvc-170
https://compilers.iecc.com/crenshaw/
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IDEIA ORIGINAL/OBJETIVO:

IFSCee

https://pythontutor.com/c.html#mode=edit

Online C compiler, visual debugger, and AI tutor - the only tool that lets you visually debug vour C code step-by-step (also debug Pvthon,

JavaScript, Java, and C++ code)

Here is a demo. Seroll down to compile and run yvour own code!

C (C17 + GNU extensions)

1 #include <stdio.h>

2

% int main() {

4 int x[] = {10, 28, 3@};

5 int* p = &x[1]; // pointer into middle
6 char* fruit[3] = {"apples"”,

7 "bananas™,

8 "cherries"};
18 printf ("I have ¥d %s\n", *p, fruit[1]);
11 return @;

- 12}

Edit Code & Get Al Help

line that just executed
= next line to execute

| << First | | < Prey | Next = Last =

Done running (6 steps)

Visualized with pythontutor.com

Print output {drag lower nght corner to resize)

I have 2@ bananas

#
Stack Heap
main array
0 1 2 3 a 5 3
array char | char| char| char | char| char| char
0 1 2 [ | L} L} 1 L} nr [, | L. ) L 1
a | e g \D
X ||int |int |int - .p 4
10 k20 | 30 (this is in read-only storage, not the heap)
pojnter to int array
P [ 1 z 3 q 5 6 7
char | char | char| char | char| char| char | char
amY I'hl Ial lnl Ial rnr Ial lsr I\Lur
0 1 2
fruit paint char | pointer to Pointer to char [this iz in read-only storage, not the heap)
.""""-—_h__‘__‘_“_ —
0 1 2 3 a 5 & 7 8
char | char| char| char | char| char| char | char | char
I'Cl Ihl IET |rr rrl Iil IEI' ISI I"\Lﬂl

(this is in read-only storage, not the heap)

C/C++ details: | none [default view] hd



https://pythontutor.com/c.html#mode=edit
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QUESTOES?
Codigo:
https://github.com/gelasioebel/ifscee

Proof of Concept:
https://gelasioebel.github.io/ifscee/



https://github.com/gelasioebel/ifscee
https://gelasioebel.github.io/ifscee/
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