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Introduction & background

CGC: C with Garbage Collection

General-Purpose
Programming Language,
with core features extracted
from C

Simple syntax from C
Simple Object-Oriented
functionality

Simple garbage collector



Development Environment




Syntax

Comments Operators
// Single line comment + /ladd
- //subtract
* /[Imultiply
/ //divide
[* == /leq.
= /I not eq.
Multi-line Comment & I
| /lor
* ! //Inot
> /gt.
< It.
>= /lgeq.
<= /eq.

Built-in Types
Int 114115
bool [[True
float 110.25
Char "R’
void
array //




Syntax

Array

int main() {
int[] array;
array = new int[5];
print(array[0]);
print(array[4]);

return O;

Control Flow

int main()
{
while(true) {
if (false) { break; }
else { continue;} }
for(i=0;i<1;)}
}

Classes

class Example{
int x;
constructor(int a){
X=a;
}
}




Architecture

CaL5uIce Scanner token Parser
scanner.ml cgcparser.mly
ast
LLVM IR Code —_— Semantic AST
Generator Checker astmi
codegen.mi semant.ml :
SAST

sast.ml




Testing

-n test-addl... -n test-gcd2...

OK .
O ectoapithl. .. “n test-globall... e Automated in testall.sh
0K oK .
“n test-arith2... -n test-global2... e Compares output with
OK
-n test-arith3... 82 test-global3... test case.out
OK __
on test-fib... on testohello... e New test cases are
-n test-floatl... -n test-if1l...
ok o oK added when new
-n test-float2... -n test-if2...
OK
-n test-float3... gﬁ test-if3... features are
OK .
-n test-forl... ?ﬁ test-if4. . . Implemented
0K OK
-n test-for2... -n test-if5...
oK 0K

—-n test-funcl... “n test—ifé. ..



Future Work

e Further implement of GC
o Currently, we store the pointer in a list each time we do
malloc
o All the memory on heap will be freed before the main
function returns
o Need to implement more robust GC algorithms
e Conduct more integration test
o Need to do some testing after we update our GC algorithm



DEMO



