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A Bit of History...
• Natural language processing
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A Bit of History...
• An era of LLM
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10^24 = 1 yotta 
10^21 = 1 zetta 
10^18 = 1 exa 
10^15 = 1 peta 
10^12 = 1 tera 
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The Industrialization of LLMs
• GPT-4 supposedly has 1.8T parameters 
• GPT-4 supposedly cost $100M to train 
• xAI builds cluster with 200,000 H100s to train Grok 
• Stargate (OpenAI, NVIDIA, Oracle) invests $500B over 4 years 

• Also, there are no public details on how frontier models are built 
• Like we see in the GPT-4 technical report 

• Andrej Karpathy: LLMs have properties of utilities

4



Generative Computing Lab 
Inha University ECE7115 Multimodal VLM (Spring 2026)

Andrej Karpathy Said...
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In This Class... What Will We Learn?
• The basics & mechanics of large language models (LLM) 
• How these models are made: 

• Core architectures 
• Training and inference pipeline 
• GPU infrastructure & deployment systems 
• Modern LLMs 

• Some of the intuitions of frontier models
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In This Class... What Will We Not Learn?
• How to make Gemini 3.0, GPT 5, etc 

• How to effectively use Gemini 3.0, GPT 5, Claude code, etc 
• Vision-langauge models (sorry!)
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[OpenAI+ 2023]
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Schedule
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Week 1 
(3/2) No class (National holiday)

Week 2 
(3/9) No class

Week 3 
(3/16)

Course introduction, Resource accounting (FLOPS, # params, Memory, etc) 
Tokenization and Transformer

Week 4 
(3/23) LLM Basics: Pre-training, Post-training, Fine-tuning, Prompting

Week 5 
(3/30) Modern LLM Architecture: LLaMA style model, Attention variants

Week 6 
(4/6)

Modern LLM Architecture: Mixture-of-experts 
Scaling Laws

Week 7 
(4/13) LLM Case Study (Model architecture)

Week 8 
(4/20) GPUs (No midterm exam!)
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Schedule
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Week 9 
(4/27) 	Parallelism (DP, DDP, Tensor parallelism, Pipeline parallelism, ZeRO)

Week 10 
(5/4)

Inference (e.g. Speculative decoding, Paged attention, etc) 
Evaluation, Dataset 

Week 11 
(5/11)

SFT 
RL (Policy-based, Actor-critic, A2C, PPO)

Week 12 
(5/18) LLM+RL (RLHF, DPO, GRPO, RLVR, etc)

Week 13 
(5/25) No class (National holiday)

Week 14 
(6/1)

LLM+RL 
LLM Case Study (Post-training)

Week 15 
(6/8) Reasoning (+Final exam)
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Okay... Why Should We Learn?
• We are becoming disconnected from the underlying technology 

• 8 years ago, we would implement and train their own models 
• 6 years ago, we would download a model (e.g. BERT) and fine-tune it 
• Now, we just prompt a proprietary model! 

• Moving up levels of abstractions boosts productivity, 
• But these abstractions are leaky 
• There is still fundamental research that require digging up the stack 

• Full understanding of LLM is necessary for fundamental research
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Okay... Why We Should Learn?
• Full understanding of LLM is necessary for fundamental research
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Actually,
• This course is built upon Stanford CS336 (with detailed explanations) 

• They provide 5 assignments 
• I really recommend implementing these
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Grading
• (Take-home) Final exam: 100% 
• No assignments, midterm, or participation points
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Lecture Video
• All the class lectures are recorded and uploaded in LMS (and youtube)
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