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What’s Cool?
Primitive type for picture 

pic foo = load(“bar.bmp”); 

R/W RGB values in a single statement 

foo.r[1][1] = 255; 

Shared/separated buffer pictures 

pic baz = foo; /* shared buffer */

copy_pic(foo, baz) /* separated buffer */

Special syntax for convolution

mat kernel = {0, 1, 0, … 2, 0};

foo #kernel;

What about multiple convolution?

foo #kernel1 #kernel2 #kernel3...



Intro - Picture editing on a dragon

C-like syntax 

Customized syntax for picture editing

LLVM backend



AST, program structure
- Init_array
- S_init, F_init
- Getpic, Getmatrix, GetRGBXY
- Assignpic, Assignmatrix, AssignRGBXY



Parser & Scanner



Semantic Checker
- For_init var => local var => block local hash list => global var
- Pic, RGBXY, Matrix type checking
- Convolution checking



Code Gen 

foo.pic

bmplib.cppPICEL

foo.ll a.out

libpic



Code Gen - Tricks
● Using hash maps:

○ Nested variable table: 
■ variable name -> variable address (llvalue)

○ Type table:
■ llvalue -> variable type (used for type extend/casting and matrix 

dimension)

● 3rd-party library for bitmap read/write

Bitmap Image Reader Writer Library    
Author: Arash Partow - 2002                                         
URL: http://partow.net/programming/bitmap/index.html 

http://partow.net/programming/bitmap/index.html


Graphic Library

- Load
- Save
- newpic
- Convolution
- Copy_pic
- To_BW



Testing  



Planning & Processes
- Team Distribution: 2 * Codegen, 2 * Semantic, 1 * Testing
- Always Physical Meeting (Most Amazing!) 
- Internal Deadline
- Version Control



Project Timeline



Development Challenges
- Codegen:

- Type extend/casting problem
- Alloca in loop causes stack overflow

- LLVM’s mem2reg pass helps? 
- Memory corruption debugging

- struct/array indexing
- Bitmap buffer init/free

- Difference between LLVM versions

- Variable Scoping (semantic/codegen):
- Nested local variable scope

- Testing
- Coming up with tricky test cases  



demo!


