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InfiniTrain Generator Architecture

Generator
Public lightweight handle
owns std::shared_ptr of Generatorimpl

OWnSl

Generatorimpl
Abstract backend interface
seed - state - device - clone

CPU backend | ( CUDA backend '

CPUGeneratorimpl CUDAGeneratorimpl

std::mt19937 engine state Philox seed + subsequence
Normal cache

supplies CPU Statel supplies Philox statei

CPU random kernels CUDA random kernels
Uniform - Normal - Dropout Uniform - Normal - Dropout

Dispatcher — registration and runtime dispatch

Static registration
REGISTER_*_DISTRIBUTION_KERNEL(kernel)
— REGISTER_KERNEL(kCPU/kCUDA, kernel, function)

Shared registry
key: (DeviceType, kernel name) —» KernelFunction

Runtime dispatch
Call({tensor.device.type(), kernel name}, ...)
- GetKernel(...) = kernel.Call(...)

DeviceType selects the CPU or CUDA function
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GPU NVIDIA RTX 4090 D, 7 5K
CUDA Toolkit 12.8
CMake 3.31.4
NCCL 2.251
C++ fRi¥as /usr/bin/g++-13
CUDA Z2t CMAKE_CUDA_ARCHITECTURES=89
afE vt USE_CUDA=ON , USE_NCCL=ON , BUILD_TEST=ON
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ms

17 passed, 2 CUDA &5, M&F{UERTF CPU
test_generator_cuda  skipped, 5719 BIRGIFREZHBKE; 7 REAIA Generator I 45

ms CUDA Generator &R B HISEfrEE .
cout cor dg 1 passed, DDP #5&/5% rank 0 S8 #EIH K GPU BN,
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MR B S 7 ANEAIPUZRINEE, test_generator core.cc IOIE Generator BV EHRFN state iIBX. ZAIA
Generator 521 Generator f95%#%. CPU/CUDA [SimALERRAIIEL, UMV ANOM TSN
1%; test_generator_random ops.cc IYYIF Rand . Randn . Dropout FYEEFMEHHIAER. ZINKESAR
S 21 Generator JHFE. HOMF s dtype. FEIELE view B9 NSEE. Dropout mask 5xkEITE, UMK
IEESHKNEEZ, DDP ABIZMHILIE, XFZ GPU INEFIRRSUMINIGEY, FiZ
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Global test environment tear-down

19 tests from 2 test suites ran. (2454 ms total)

17 tests.

2 tests, listed below:
CPU/GeneratorCoreTest.CUDAGeneratorCanDriveAnotherCUDADevice/0
CPU/GeneratorCoreTest.DefaultCUDAGeneratorsAreIndependentAcrossAllDevices/0

Global test environment tear-down

19 tests from 2 test suites ran. (5719 ms total)
17 tests.

2 tests, listed below:

CUDA/GeneratorCoreTest.HighBitsOfCPUSeedAffectTheSequence/0
CUDA/GeneratorCoreTest.CrossBackendGeneratorsAreRejected/0

root@f03cddbce3f7: /data/chaos/InfiniTrain-todo-generator-current/build# ./tests/generator/test_generator_ddp
Running 1 test from 1 test suite.
Global test environment set-up.
1 test from DistributedDataParallelTest
DistributedDataParallelTest.SynchronizesParametersFromRankZeroAcrossAvailableGPUs
DistributedDataParallelTest.SynchronizesParametersFromRankZeroAcrossAvailableGPUs (1603 ms)
1 test from DistributedDataParallelTest (1603 ms total)

Global test environment tear-down
1 test from 1 test suite ran. (1603 ms total)
1 test.
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cmake -S . -B build \
-DCMAKE_CXX_COMPILER=/usr/bin/g++-13 \
-DCMAKE_CUDA_HOST_COMPILER=/usr/bin/g++-13 \
-DUSE_CUDA=ON \
-DUSE_NCCL=ON \
-DBUILD_TEST=ON \
-DCMAKE_CUDA_ARCHITECTURES=89 \
-DCMAKE_POLICY_VERSION_MINIMUM=3.5

cmake --build build -j$(nproc)

)\*ﬂLE%F 1'_|' Generator /)nhv_to lé Kiﬁ,*jj g|Og _JZ CUDA EE%EHIL.\F_$$$E§'T§’ ﬂ%iﬁ%

LD_LIBRARY_PATH o

cd build
export LD_LIBRARY_PATH="$PWD/third_party/glog:/usr/local/cuda/lib64\
${LD_LIBRARY_PATH:+:$LD_LIBRARY_PATH}"

./tests/generator/test_generator_cpu --gtest_filter='CPU/*'
./tests/generator/test_generator_cuda --gtest filter='CUDA/*'
./tests/generator/test_generator_ddp

CPU fmit=Bkid CUDA EAMHI, CUDA fmE=Bd CPU £RARI, &8/ FMsk GPU, CUDA
AIEEE Generator. Fi&&FEIA Generator I 4£F] DDP M &K G4BT, 28RS FERN RTX
4090 D ZE#979 89; 7XE M GPU EEMAY, [MILSLFRZEFI(EEN CMAKE_CUDA_ARCHITECTURES o



