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alpaka Parallel Programming – Online Tutorial
Lecture 20 – Thread Parallelism in alpaka

Lesson 25: Computing π – Part III
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Recap

● Introduced parameter passing

● Introduced grid dimensionality

● Introduced memory access

● Introduced mathematical functions

● Now: Memory management
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Kernel requirements

● alpaka kernels accept pointers to Device memory

● Challenge: Host and Device don’t always share memory

● Memory buffers need to be allocated on both the Host and the Device

● Memory needs to be transferred from the Host to the Device and vice versa

● In case of CPU Devices there is optimisation potential in avoiding unnecessary copies!
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Allocating memory on the Host

● Memory can be allocated using alpaka::mem::buf::alloc()
using Host = /* … */;                                         // not important now      
using BufHost = mem::buf::Buf<Host, float, Dim, Idx>;         // Host buffer type       
using Vec = vec::Vec<Dim, Idx>;                               // Vector type            
                                                                                        
auto const devHost = alpaka::pltf::getDevByIdx<Host>(0u);     // create host device     
Vec const extents(n);                                         // create extents         
BufHost hostBuffer = mem::buf::alloc<float, Idx>(devHost, extents);                     

● Pre-allocated memory can be used with alpaka:

std::vector<float> plainBuffer(n);                                                       
using ViewHost = mem::view::ViewPlainPtr<Host, float, Dim, Idx>;                        
ViewHost hostViewPlainPtr(plainBuffer.data(), devHost, Vec(plainBuffer.size());         
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Allocating memory on the Device

● Allocating memory on the Device works the same way!

● Memory can be allocated using alpaka::mem::buf::alloc()
using Acc = /* … */;                                          // not important now       
using BufAcc = mem::buf::Buf<Acc, float, Dim, std::size_t>;   // Accelerator buffer type 
                                                                                        
auto const devAcc = pltf::getDevByIdx<Acc>(0u);               // create accelerator dev.
                                                                                        
BufAcc accBuffer = mem::buf::alloc<float, std::size_t>(devAcc, extents);                
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Memory transfers

● After initializing the Host buffer (for loop, <algorithm>, memset, …) memory can be transferred

● In alpaka all memory operations are explicit

● Use alpaka::mem::view::copy() to initiate transfers:
mem::view::copy(devQueue,          // queue (explained later)                            
                devBuffer,         // copy target                                        
                hostBuffer,        // copy source                                       
                extents);          // number of elements                                 
mem::view::copy(devQueue,                                                               
                devBuffer,                                                              
                hostViewPlainPtr,  // for pre-allocated memory                          
                extents);                                                               
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