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The Paradigm Shift of Generative AI

LLM Phase 1: Era of Knowledge AI

Base LLM Model: AI that writes well 

Pre-training + Post-training

GPT4o, Claude 3.5, Gemini, DeepSeek v3, 
Qwen2.5-Max 

HyperCLOVA X, EXAONE 3.5

LLM Phase 2: Era of Thinking AI

Reasoning-Enhanced AI Model:
AI with advanced logical and 

mathematical reasoning capabilities

RL (w/ very long CoT Data)

A strong base LLM model is essential

o1, o3, Deepseek-R1

RL
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Anthropic Claude 3.5 Computer Use!!
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The Transformation of Search
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AI Transformation in which Agents Replace Human Labor
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Humanity’s Last Exam
https://agi.safe.ai/
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From System 1 Thinking To System 2 Thinking

: AI that Thinks Slowly and Deeply → Reasoning
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• How to Elicit System 2 AI:

: Let the LLM Talk to Itself and Scribble Notes
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The Era of Test-time Scaling
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CES 2025 Keynote, Jensen Huang

GPT-3 ChatGPT DeepResearch
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The Main Computation Shifts to the Inference Phase
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Rapid Growth 
of AI Services

Agentic AI

Growth of 
Model Size

Generating 
More Tokens
(Reasoning)

Rising 
Inference Cost



AI Factory that uses tokens as input and output are 
at the heart of today’s AI services.

They're AI factories
because they have one job and one job only

— generating these incredible tokens
(Jensen Huang, GTC 2025)

Tokens

Tokens

[48392, 10752, 62430, 18904, 3285, 51267, 30112, 57643, 
22346, 945, 6181, 43720, 28701, 15480, 36053, 49200, 

27355, 6446, 18209, 39271, ….]

[32109, 54787, 8721, 1512, 63894, 41855, 27460, 5904, 
33210, 20834, 46023, 12573, 60183, 3108, 55330, 17847, 

39702, 48689, 7609, 22416, ….]

彼らは AIファクトリー です。
なぜなら、彼らの仕事はたった一つ、

つまり この驚異的なトークンを生成することだけ だからです。
（ジェンセン・フアン、GTC 2025）

A token is a unit of language that machines can understand. 
It is generally larger than a character but smaller than a word.



“Decode,” which is limited by memory constraints, 
accounts for the majority of inference costs. Optimizing 

this part is the key to breakthrough cost reduction.

Prefill (Compute-bound)

Computation

Memory Load
& Store

Decode ( Memory-bound)

Computation

Memory Load
& Store

• This is the stage where most of the computation is concentrated.
• Memory read/write is relatively low, and compute resource utilization is high.
• Parallel processing is efficient at this stage.

• This stage requires repeated processing for each generated token.
• Memory read/write becomes the bottleneck rather than computation.
• As a result, it is more challenging to optimize for both performance and cost.



Service Cost of DeepSeek R1 (ref: Together.AI)

Llama3

DeepSeek
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Inference cost should be evaluated based on total cost 
and throughput. The problem is that actual performance 

is no longer keeping up with the cost.
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Gap between spec and actual performance

The gap between peak FLOPS and memory 
bandwidth continues to widen.
Actual inference throughput is dropping even 
more sharply.
As a result, the cost-efficiency of LLMs is 
deteriorating,
and users are now paying more for less.
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Toward Better Inference Performance
with AI-inspired Optimization Techs.

Disaggregated Inference Speculative Decoding

• Compute-bound Prefill Machine

<–> Memory-bound Decode Machine

• Various options can also be considered

(ex. Gaudi-3 + Gaudi-2d).

• Faster decoding by using draft model
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Agentic AI requires a completely new data center 
architecture

Low-Power, High-efficiency AI chips are essential
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Thank you


