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Mixtral of Experts

Albert Q. Jiang, Alexandre Sablayrolles, Antoine Roux, Arthur Mensch,
Blanche Savary, Chris Bamford, Devendra Singh Chaplot, Diego de las Casas,

Emma Bou Hanna, Florian Bressand, Gianna Lengyel, Guillaume Bour,
Guillaume Lample, Lélio Renard Lavaud, Lucile Saulnier, Marie-Anne Lachaux,

Pierre Stock, Sandeep Subramanian, Sophia Yang, Szymon Antoniak, Teven Le Scao,
Théophile Gervet, Thibaut Lavril, Thomas Wang, Timothée Lacroix, William El Sayed

Abstract

We introduce Mixtral 8x7B, a Sparse Mixture of Experts (SMoE) language
model. Mixtral has the same architecture as Mistral 7B, with the difference
that each layer is composed of 8 feedforward blocks (i.e. experts). For every
token, at each layer, a router network selects two experts to process the current
state and combine their outputs. Even though each token only sees two experts,
the selected experts can be different at each timestep. As a result, each token
has access to 47B parameters, but only uses 13B active parameters during
inference. Mixtral was trained with a context size of 32k tokens and it outperforms
or matches Llama 2 70B and GPT-3.5 across all evaluated benchmarks. In
particular, Mixtral vastly outperforms Llama 2 70B on mathematics, code
generation, and multilingual benchmarks. We also provide a model fine-
tuned to follow instructions, Mixtral 8x7B — Instruct, that surpasses GPT-3.5
Turbo, Claude-2.1, Gemini Pro, and Llama 2 70B — chat model on human bench-
marks. Both the base and instruct models are released under the Apache 2.0 license.

Code: https://github.com/mistralai/mistral-src
Webpage: https://mistral.ai/news/mixtral-of-experts/
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- Mixtral NS DKFEERIFZE LD T. Huggingface FENDEH % Megatron-LM FERICEIRT SIHENRH D
- WERKRDT. F5EZF(F Megatron-LM FEXH'S Huggingface FERICE T
- NRATSAVTHREITNSETIVBEE REBREI IUERHDEH LI
- %5(Z Grouped Query Attention & Tensor Parallel DfEHENE (CHEL 2
- 999qqaqgkkvvTId7E < qqqakvqqaakv TS
Huggingface Mixtral 0 attention Megatron O attention

(query_layer,
key_layer,
value_layer) = torch.split(
mixed_x_layer,
[
(

self.q_proj nn.Linear(
self.k_proj nn.Linear(
self.v_proj nn.Linear(

self.o_proj nn.Linear(

self.num_attention_heads_per_partition // self.num_query_groups_per_partition
* self.hidden_size_per_attention_head

),
self.hidden_size_per_attention_head,
self.hidden_size_per_attention_head
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- Megatron [CHMD>TLVZ PR DO—REZSZE(C/ER. &AL FFN 8893(C gate & experts EREIZ(F

self.gate = torch.nn.Linear(self.hidden_dim, self.num_experts, bias=False)

self.experts = torch.nn.ModuleList(
[MixtralParalleWMLP(config) for _ in range(self.num_experts)]

load balanced loss it

- sinkhorn IFEDT7ILTIY XLEFH U DD, E#E(C LB loss D+ & &
- tuple Tloss &R I EMERKELDT. BIRED loss &< 2 DIFTHIE

if all_router_logits is not None and len(all_router_logits) > 0: if args.moe_type == "mixtral" and output_tensor.shape[0] == 2:

aux_loss = torch.broadcast_to(aux_loss, loss.shape)
return torch.stack([loss, aux_loss], 9)

RXALDENE
- Expert Parallel, Rolling Buffer Cache, SWA f2& GPU IERMNAKE TRBIRER
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Load balanced loss, 2nd element

output_tensor, aux_loss_tensor = torch.chunk(output_tensor, 2, dim=0
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https://cloud.google.com/kubernetes-engine/docs/how-to/gpu-bandwidth-gpudirect-tcpx?hl=ja
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