
CS M67, Lab class 2:  

Pi Computing and Coin Mining.  

 

Lab Class Description: 

On the course website, download the solution for today’s lab class. Today, we will try to implement two brute 
force computations and see if GPUs can help accelerating these computations. All you have to do is complete 
myKernel.cl file from the project. Note that on some systems, the code will not run with the visual studio 
directory set as the default environment. If so, either 1) specify the full path to the .cl file (in main), replacing ‘\’ 
characters with ‘\\’ or 2) run the project with F5 (enabling breakpoints) and not ctrl-F5  

Part 1 
 

We want to port two algorithms on an OpenCL device to accelerate the computation of π. The first method will 
accelerate the Leibniz formula for computing π. The basic formula is given as: 

π/4 = 1-(1/3)+(1/5)-(1/7)+(1/9)-(1/11) +…   

To do so, each work item will have to compute a (private) sum. This private sum will have then to be combined 
into a unique sum per workgroup. Similarly, the final sum will be the sum of all workgroup contributions. 
Therefore, you will have to write a kernel that is very similar to last weeks’ one.  

Part 2 

 

The second algorithm we will use belongs to the category of Monte Carlo algorithms. Monte Carlo algorithms 
in general are very useful for approximating functions that we cannot compute analytically. In the following 
diagram, the surface of the blue box is a2, while the surface of the circle is πa2/4 as this is a quarter of a circle. 
Therefore the ratio between the two surfaces is simply π/4 and can be calculated the following way (with a=1). 
Let’s pick n random points with (x,y) coordinates between 0 and 1 and let’s count how many of them are inside 
the circle (red points in the figure below). The ratio between the counter value x and n will then tend to π/4 as n 
increases! We therefore just need to pick as many random points as possible to get the most accurate value. Note 
that a basic random generator is given but you will need to listen carefully on how to use it. 

     

 



Part 3 
Coin mining is an activity that allows distributing coins to individuals when a given amount of computations is 
done, which depends on a set level of difficulty. The coin is usually given to the first person finding a solution to 
the problem. To ensure that the problem is a brute-force one, many keys have to be tested and a key with a hash 
code containing a sufficient number of 0s (depending on the difficulty level) is one solution. The chosen hash 
function is usually not reversible (e.g., SHA2), which is why the problem has to be solved in a brute force way. 
In our case, we will use a very bad homemade hash function.  

Have a look at the host functions SimpleMining and SimpleMiningGPU. Then complete the kernel 
MINING_KERNEL.   


