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CSC 209H Summer 2004: Assignment 1 (10% of final mark) 
Due date: June 9’th 2004 

 
Inside Graphics File Formats 

 
One of the great joys of life is opening up files in hex editors and such. In class, I 
mentioned that if you look at any Java class file in a hex editor, you will find that the first 
4 bytes are always 0xCAFEBABE. Recall that a byte maps to 2 hexadecimal letters (each 
letter being in the range 0,1,2,…,8,9,A,B,..,F). 
 
In this assignment, we will go inside two simple graphics file formats: X BitMap (XBM) 
and Portable BitMap (PBM). Unlike more commonly used graphics file formats, XBM 
and PBM files are not compressed and in fact, the data is stored in human readable text 
format! Another simplification to note is that both XBM and PBM can only represent 
monochrome (black and white) images. There do exist extended versions of both formats, 
XPM and PPM respectively, that allow colour images to be represented. However, we do 
not consider these for the purposes of this assignment. 
 
Your goal in this assignment is to write a simple C program that converts between the 
two file formats. Your program will receive a file on standard input (which you will read 
using the scanf() function) and will provide the converted file on standard output (which 
you should do through the printf() function). Note that your program only has to work 
with standard I/O and does not have to support file I/O. To make things crystal clear, here 
is how we will test your program (your program should be called “a1”): 
 
a1 < test1.xbm > test1.pbm 
a1 < test2.pbm > test2.xbm 
  
You can view the textual representation of files using the Unix command “cat”. For 
example, “cat test.pbm”. The “gimp” and “xv” file-viewing programs can be used to look 
at the graphical representation of the files. Since XBM and PBM files are not binary, you 
can open them up in your favourite text editor and modify them! Also, there exist two 
programs “xbmtopbm” and “pbmtoxbm” on Unix, which you can use for debugging. 
Looking at any source code for these, however, constitutes plagiarism. 
 
Here is a simple definition of the PBM file format: 
 
To make things simple, we will use the plain PBM file format in this assignment. These 
files start with the “magic number” characters ‘P’ and ‘1’ on the first line to identify the 
file format that follows (as an aside, regular “non-plain” PBM files have the magic 
number symbol “P4”). The next line contains the width and the height of the image, 
separated by whitespace. This is followed by “height” lines, each containing exactly 
“width” characters. Valid characters can only be ‘1’ (representing black) or ‘0’ 
(representing white). 
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Here is a sample PBM file: 
 
P1 
5 4 
1 1 1 1 1 
1 0 0 0 0 
1 0 0 0 0 
1 1 1 1 1 
 
The following is the blowup of its graphical representation: 
 

 
 
Here is a simple definition of the XBM file format: 
 
XBM files are meant to be included in C Source or Header files. The first two lines are 
constant definitions (using the preprocessor command #define) that specify the width and 
the height of the file. We will always use the identifiers image_width and image_height, 
though in practice, these can be anything you want.  In the third line, the data for the 
image is specified in hexadecimal within a static array of ‘char’ elements. We will use the 
identifier image_bits as the name of this array.  
 
Since we have not covered arrays in class yet, you are not supposed to use them in this 
assignment. Use scalar variables! You can think of this array definition as gibberish for 
the time being. Just focus on the hexadecimal data. 
 
Here is a sample XBM file, which corresponds to the PBM file given previously: 
 
#define image_width 5 
#define image_height 4 
static char image_bits[] = { 
 0x1f,0x01,0x01,0x1f}; 
 
You might be wondering how 0x1f corresponds to 11111. Given 11111, the first thing to 
do is break it up into two 4 bit pieces. The first piece is 1111 and the second is 0001. This 
is because the least significant bit is assumed to be first. Okay, but this only gives me 
0xf1, you wonder. Next, you have to do a little-endian/ big-endian conversion. This has 
the effect of flipping every pair of 4 bits. Thus, we get 0x1f stored in the XBM file. 
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Here is a more complex PBM file: 
 
P1 
14 2 
1 0 1 0 1 1 1 1 0 0 0 1 1 0 
0 0 0 0 1 1 1 1 0 0 0 0 1 1 
 
The corresponding XBM file is: 
 
#define ha_width 14 
#define ha_height 2 
static char ha_bits[] = { 
 0xf5,0x18,0xf0,0x30}; 
 
The following is the blowup of its graphical representation: 
 

 
 
Submission 
 
All assignments in this course require you to submit all your source code electronically. 
You are also required to hand-in a printed version of your code and the testing you 
performed to the TA in the tutorial when the assignment is due. Failure to follow this 
may result in a grade of 0 on the assignment. 
 
A marking scheme and specific submit commands will be posted on the website prior to 
the due date. In addition, we will perform electronic testing on your program. The 
conventions specified in this handout should be sufficient but keep checking the 
newsgroup for updates/corrections. 
 

Have fun! 
 

 


