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LLM in 2024 H1

Quality: Index represents normalized average relative performance across Chatbot arena, MMLU & MT-Bench.

1. User experience >> Leaderboard

2. Big Model: Higher Performance, longer context

3. Small Model: Powerful enough, faster, cheaper

4. Multimodal
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Claude AI 

Sonnet 3.5  - Sonnet

- Extremely strict account banning policy



OpenAI

GPT4o

- Multimodal

- Fast 

GPT4o mini

- Low price

Easily use API from Azure



Google

Gemini 1.5 Ultra / Pro / Nano

- Sparse mixture-of-expert （MOE）

- Long context Support (Pro  10 million tokens,  Nano 2 million tokens)

- Nano
- int4 online distilled from Pro

https://storage.googleapis.com/deepmind-media/gemini/gemini_v1_5_report.pdf



Google

Gemma 2B/7B

- Models are trained on a context length 

of 8192 tokens.

- Multi-Query Attention for 2 B
- Each Query for 1 attention head

- Share K / V for Query

https://arxiv.org/pdf/2403.08295



Google

Gemma 2B/7B

- RoPE (Rotary Position Embeddings)
- Steps：

- View as complex

- Multiply Rotary matrix 

- decaying inter-token dependency, improve perf

- Bring relative position encoding

https://arxiv.org/pdf/2403.08295



Google

Gemma 2B/7B

- RMSNorm, replace LayerNorm
- Better for variable-length sequences

- Stablize and converge faster

https://arxiv.org/pdf/2403.08295



Google

Gemma 2 2B/9B/27B

- Context length of 8192 tokens with RoPE

- Post-norm and pre-norm with RMSNorm for sublayer I/O

- Grouped-Query Attention (num group 2)

https://arxiv.org/pdf/2403.08295
https://storage.googleapis.com/deepmind-media/gemma/gemma-2-report.pdf
https://arxiv.org/pdf/2004.05150

https://storage.googleapis.com/deepmind-media/gemma/gemma-2-report.pdf


Google

Gemma 2 2B/9B/27B

- Logits Soft-capping

- scaling logits to a fixed range, improving training.

- Interleaved Local Sliding Window and Global Attention
- sliding window of local attention layers 4096 tokens

- span of the global attention layers 8192 tokens

- Pro for needle in haystack（大海捞针实验）

https://arxiv.org/pdf/2403.08295
https://storage.googleapis.com/deepmind-media/gemma/gemma-2-report.pdf
https://arxiv.org/pdf/2004.05150

https://storage.googleapis.com/deepmind-media/gemma/gemma-2-report.pdf


Meta

RMSNorm/RoPE/SwiGLU

LLama

- Contexts 2k

LLama2

- Contexts 4k
- GQA for 34 B+

LLama3

- Contexts 8k
- GQA



Meta

Llama 3.1 405B

- 128K context length

- GQA (8 k/v heads)

- 15 T data

- 16K H100

- Dense transformer, Not MoE

- Need Quantization & Parallel Inference

https://ai.meta.com/research/publications/the-llama-3-herd-of-models/



Meta

https://ai.meta.com/research/publications/the-llama-3-herd-of-models/

Scaling Law

Given FLOPs, 

determine model size

And datasets



Meta

https://ai.meta.com/research/publications/the-llama-3-herd-of-models/

Infra

- 16 GPUs / 2 servers

- 3072 GPUs /192 racks

- 24K GPUs/8 pods

Only Use 16K GPUs

- Scaling law

- Backup for training



Meta

https://ai.meta.com/research/publications/the-llama-3-herd-of-models/

Inference

- Do not quantize parameters in the self-attention layers of the model

- Do not perform quantization in the first and last Transformer layers

- Row-wise quantization



Meta

https://ai.meta.com/research/publications/the-llama-3-herd-of-models/

Multimodal

- Image encoder 850 M 
- ViT-H/14

- 630M/224x224/16x16 patches

- Multi-layers features extract

- Like SSD

- 8 gated self-attention layers (40 transformer block）

- Image adaptor
- Cross-attention every 4 layers 

- 100 B

- Use GQA



Meta

https://ai.meta.com/research/publications/the-llama-3-herd-of-models/

Multimodal

- Video Adaptor
- 64 frames 

- Frame -> image encoder

- temporal aggregator
- merges 32 consecutive frames into 1

- video cross attention before every fourth image cross attention layer



Meta

https://ai.meta.com/research/publications/the-llama-3-herd-of-models/

Multimodal

- Speech Encoder 1 B Conformer

- Input 80-dimensional mel-spectrogram features

- 24 Conformer layers with Latent dimension of 1536

- 1 convolution module with kernel size 7

- 1 rotary attention module with 24 attention heads

- 2 Macron-net style feed-forward networks with dimension 4096

- Speech adapter 100M
- 1 convolution layer

- 1 rotary Transformer layer latent dimension 3072

- 1 linear layer 4096



Mistral

- Nemo 12B 128 K contexts

- Large 2 128 K contexts, pro on math & code

- (legacy) Mixtral 32 K contexts 2/8 experts 



DeepSeek

- DeepSeek-V2-Lite (2.4B/token total 15.7B)

- DeepSeek V2
- 21B/token, total 236B

- 128K contexts

- Shared + routed MoE

- MLA (Latent Space)



DeepSeek



Alibaba

Qwen 2



Alibaba

Qwen 2

Dual Chunk Attention

- Low computation complexity

- Low memory

- Pro for long context 



ByteDance

- SeedTTS



MoonShot

Mooncake


