CheatSheet Event <Queue> event {devi ce};

Put an event to the queue

enqueue( queue, event);

L ceneral [N
General i sConpl et e(event);

» Getting alpaka: https://github.com/alpaka-group/alpaka . . .
* Issue tracker, questions, support: https://github.com/alpaka-group/alpaka/issues Wait f°_r the event (and all operations put to the same queue before it)
« All alpaka names are in namespace alpaka and header file alpaka/alpaka.hpp vai t(event);

+ This document assumes Memory

#i ncl ude <al paka/ al paka. hpp> . . . .
usi ng namespgce al pgka; op Memory allocation and transfers are symmetric for host and devices, both done via

. alpaka API
Accelerator, Platform and Device Create a CPU device for memory allocation on the host side

Define in-kernel thread indexing type
91yp auto const platformHost = Pl atforrrOpu#};
Di M nt <const ant >; aut o const devHost = get DevByl dx(pl atformHost, O0);

using Dim
o I nt eger Type;

using |dx

_ Allocate a buffer in host memory
Define accelerator type (CUDA, OpenMP,etc.) Vec<Dim I|dx> extent - value:

i Acc = Accel torT <Di m | dx>: usi ng Buf Host = Buf <DevHost, DataType, Dim |dx>;
ustng Ace ceeleratoriype m b Buf Hcgast buf Host = al | ocBuf <Dat aTyng | dx>(devHost, extent);

AcceleratorType: (Optional, affects CPU — GPU memory copies) Prepare it for asynchronous
AccGpuCudaRt, memory copies
AccguHi pRt, y P
AccCpuSycl pr epar eFor AsyncCopy ( buf Host ) ;
Achpgagycl Intel,
ﬁgg%ﬂ%%{‘gg}(é’ Create a view to host memory represented by a pointer

AccCpu 2Thr eads,

AccCpuTbbBI ocks using Dim = al paka: : Di m nt <lu>;

AccCpuThr eads, \SSE;T' Bwe*l di(r> SXt ent = size;
AccCpuserial aut o Kost ew = createVi ew(devHost, ptr, extent);

Create platform and select a device by index Create a view to host std::vector
auto const platform = Pl atformAcc> *

{1 . _ . )
aut o const device = getDevByl dx(platform index); gﬂ%g b Vi g\tNd.:. g?gg?gfﬁ%s\?ggefggf?%éc) :

Queue and Events Create a view to host std::array

Create a queue for a device std:: arra{//<Dat aType, 2> array = {42u, 23};
. _ . auto hostView = createVi ew(devHost, array);
u5|t ng Queue = QJeue;Acp, Property>;
aut o queue = Queue{device}; . . T .
a Queue{ ! Get a raw pointer to a buffer or view initialization, etc.

: Dat aType* raw = vi ew :get PtrNative(bufHost);
Property: Dat aType* rawVi ewPtr = view :getPtrNati ve(Lost Vi ew) ;

Nonl oGk n in devi
g Allocate a buffer in device memory
Put a task for execution aut o buf Device = al | ocBuf <Dat aType, |dx>(device, extent);
enqueue(queue, task); Enqueue a memory copy from host to device
Wait for all operations in the queue mencpy(queue, bufDevice, bufHost, extent);
wai t (queue); Enqueue a memory copy from device to host

Create an event mencpy(queue, bufHost, bufDevice, extent);


https://github.com/alpaka-group/alpaka
https://github.com/alpaka-group/alpaka/issues

Kernel Execution trait:: Bl ockSharedMenDynSi zeByt es

. . . . Type * dynam cShar edMenoryPool = get DynShar edMenxType>(acc);
Automatically select a valid kernel launch configuration yP Y Y get by ype>(acc)

Vec<Dim |dx> const gl obal ThreadExtent = vector Val ue; Synchronize threads of the same block
Vec<Dim |dx> const el enentsPerThread = vector Val ue; syncBl ockThr eads(acc) ;

aut o aut oWbrkDi v = get Val i dWor kDi v<Acc>(

devi ce, Atomic operations
| Iobal Thr eadExt ent, el ement sPer Thread, P
al se : L . auto result = atom cOp<Operation>(acc, argunents);
Gri dBl ockExt ent SubDi vRestrictions: : Unrestricted); [/ Operation: Atom cAdd, Atom cSub, Atomi cMn, Atom cMax, Atom cExch, _
H A dedi tAt 8mf cl n%:_, At om chec,bI At omi cAnd, AtomicOr, Atom cXor, Atom cCas
i i so dedicated functions available, e.g.:
Manually set a kernel launch configuration auto ol d - at om cAdd(acc. ptr, 1):

Vec<Dim |dx> const blocksPerGid = vectorVal ue;

Vec<Dim |ldx> const threadsPerBl ock = vectorVal ue; Memory fences on block-, grid- or device level (Quarantees LoadLoad and
Vec<Dim |dx> const el ementsPerThread = vector Val ue; .
StoreStore ordering)

using WorkDi v = WorkDi vMenbers<Dim | dx>;

aut o manual WorkDi v = Wr kDi v{ bl ocksPer Gri d, mem fence(acc, menory_scope:: Bl pcki );
t hr eadsPer Bl ock, mem fence(acc, menory_scope:: Gid{}):;
el enent sPer Thr ead}; mem fence(acc, nmenory_scope:: Devi ce });
Instantiate a kernel and create a task that will run it (does not launch it yet) Warp-level operations
Ker nel ker nel {ar gunent sFor Const ruct or}; . uint64 t result = warp::ballot(acc, idx == 1 || idx == 4);
auto taskRunKernel = createTaskKernel <Acc>(workDi v, kernel, paraneters); assert( result == (1<<l) + (1<<4) );
acc parameter of the kernel is provided automatically, does not need to be specified here int32_t val FronBrcLane = warp::shfl(val, srclLane);
Put the kernel for execution Math functions take acc as additional first argument
enqueue( queue, taskRunKernel); mat h: : sin(acc, argument);
Kernel Implementation Similar for other math functions.
Define a kernel as a C++ functor Generate random numbers
struct Kernel { auto distribution = rand::distribution::createNormnmal Real <doubl e>(acc);
t enpl at e<t ypename Acc> auto generator = rand::engine::createDefault(acc, seed, subsequence);
ALPAKA FN ACC voi d operator()(Acc const & acc, paraneters) const { ... } auto nunber = distribution(generator);

ALPAKA FN_ACC is required for kernels and functions called inside, acc is mandatory
first parameter, its type is the template parameter
Access multi-dimensional indices and extents of blocks, threads, and elements
auto idx = getldx<Ori 8 n, Unit>(acc);
aut o extent Gr: get Wor kDi v<Origin, Unit>(acc);
1 d,

/1 Oigin: Bl ock, Thread
/1 Unit: Blocks, Threads, Elens

Access components of and destructuremulti-dimensional indices and extents

auto idxX = idx[0];
auto [z, y, X] = extent3D;

Linearize multi-dimensional vectors

auto linearldx = mapldx<lu>(idx, extent);

Allocate static shared memory variable

Type& var decl ar eShar edVar <Type, COUNTER macc); [/ scal ar
auto& arr decl ar eShar edVar <f [ oat [ 256] , COONTER__>(acc); // array

Get dynamic shared memory pool, requires the kernel to specialize
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