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1. £ Triton kernel 5| A Knuth 3%"8% (vlim/model_executor/layers/fused_moe/route
r/base_router.py) :

« £ _eplb_map_and_record_i32_kernel F#40 num_active_experts S & R~EN
token B9& K #o
« YRR HEY replica_idx = offs % replica_count B#t A& T token R3|HeHHE:

token_idx = offs // num_active_experts, hashed = (token_idx *
KNUTH_MULTIPLIER) & OxFFFFFFFF, replica_idx = hashed % replica_count,
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2. B3 Triton BahAA (A—X _eplb_map_and_record_triton &$k) :
« M topk_ids_in.shape[-1] #&EX num_active_experts FF1&3#% % kernel,
3. FMMEYIMER, (tests/kernels/moe/test_routing.py) :
« ¥ test_eplb_map_hot_expert_replica_balance &%k, #ME—NREXR (ZHEEX 0)
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« vlilm/model_executor/layers/fused_moe/router/base_router.py ({3k BB E; L5
source; 2 core-logic; 5 _eplb_map_and_record_i32_kernel,
_eplb_map_and_record_triton) : W E XM, EKT Triton kernel FE|ARE&IFF1E,
51N Knuth Fekre s B A fE 2 EIE

- tests/kernels/moe/test_routing.py (#3R iR ; 85| test; EAR test-coverage; &5
test_eplb_map_hot_expert_replica_balance) : F3EEYVINRIIERE RBI ARG EME, &
IR MR TUEA a0 B A B EEHTRe & B0k

XS _eplb_map_and_record_i32_kernel, _eplb_map_and_record_triton,
test_eplb_map_hot_expert_replica_balance
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# Triton JIT kernel for EPLB mapping with Knuth multiplicative hash
@triton.jit
def _eplb_map_and_record_i32_kernel(
topk_ids_ptr,
logical_replica_count_ptr,
logical_to_physical_ptr,
out_ids_ptr,
out_ptr,
record_enabled_ptr,
num_logical_experts,
map_slots,
out_size,
numel,
num_active_experts, # number of experts per token (top-k)
BLOCK_SIZE: tl.constexpr,

pid = tl.program_id(0)
offs = pid * BLOCK_SIZE + tl.arange(0, BLOCK_SIZE)
mask = offs < numel

expert_id = tl.load(topk_ids_ptr + offs, mask=mask, other=0).to(tl.int64)
valid_expert = (expert_id >= 0) & (expert_id < num_logical_experts)
safe_expert_id = tl.where(valid_expert, expert_id, 0)

# Load replica count for this expert

replica_count = tl.load(
logical_replica_count_ptr + safe_expert_id,
mask=mask & valid_expert,
other=1,

)

replica_count = tl.maximum(replica_count, 1)

# Knuth multiplicative hash: floor(2A32 / phi)



KNUTH_MULTIPLIER = 2654435769

# token_idx is the token index in the batch (flattened position divided by num_active_experts)
token_idx = (offs // num_active_experts).to(tl.int64)

hashed = (token_idx * KNUTH_MULTIPLIER) & OxFFFFFFFF

replica_idx = hashed % replica_count # uniform distribution across replicas

# Map to physical expert ID
map_index = safe_expert_id * map_slots + replica_idx
physical_id = tl.load(

logical_to_physical_ptr + map_index,

mask=mask & valid_expert,

other=-1,

)

tl.store(out_ids_ptr + offs, physical_id, mask=mask)

# Atomic load recording

record_enabled = tl.load(record_enabled_ptr) 1= 0

valid = mask & record_enabled & (physical_id >= 0) & (physical_id < out_size)
safe_physical_id = tl.where(physical_id >= 0, physical_id, 0)
tl.atomic_add(out_ptr + safe_physical_id, 1, mask=valid)
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