
Sutro Meeting #11 
agenda 

Schedule 
Energy-Effficient Learning 
18:00, 11 May 2026, 380 Brannan 
Agenda: 
 
- Iintroductions 
- Yaroslav/Yad/Armin 
- pizza 
wifi: southparkcommons/whokilledkenny 
 
 

Motivation 
 
Personal motivation: I think it would just be cool to rewrite all AI from scratch. I had a 20 year 
plan, but now that we have agents, I'm feeling more ambitious. And to do it in a maximally 
collaborative way, because it's more fun. 
 
And to involve more people it needs to 1) have real world impact 2) have measureable sense of 
progress. 
This is summarized in  Yaroslav's sutro planning sprint #1
 
This is "week 2", by week 52, It would be nice to have something like nano GPT but designed 
from-scratch for existing hardware. 
 
 
Why would this look different from existing approaches? 
 
Existing methods were created at an era of different hardware​
Gradient descent (1847), perceptrons (1958), backprop (1970/1986) 
(chatgpt timeline) 
 

Software lags on hardware hardware change. 
 
Examples: 

https://docs.google.com/document/d/1oSTIM0h1-THnb3fZ6Cz5o86DQx6n44si1q4BkP2lfSA/edit?tab=t.0
https://docs.google.com/document/d/1fsS_XogubD9egFfwe5b6qzg9msCADBjUfuIBNu3sfp0/edit?tab=t.0#heading=h.2rhizff9oclz
https://docs.google.com/document/d/1fsS_XogubD9egFfwe5b6qzg9msCADBjUfuIBNu3sfp0/edit?tab=t.0#heading=h.2rhizff9oclz
https://chatgpt.com/share/69cafda2-5cc0-83e8-99a9-575e876e2c7d


 
 
1. Python GIL 

 
 
2. HDD hangover 
 
B-Trees are a good feed to HDDs 
After HDDs changed to SSD, spent 15 years tuning B-Trees until major rewrite (LST) 
 
 
 
 
3. QWERTY 



 
 
4. Laryngeal nerve 
 

 



 
 

Hardware has changed 
 



multicore 
The single-core lock-in: Gradient descent (1847), perceptrons (1958), backprop (1970/1986), 
and LSTMs (1997) were all invented before IBM released the first true multicore processor in 
2001, with consumer dual-core arriving in 2005. The forward→backward→update pipeline is a 
serial dependency chain that acts exactly like a GIL. 
 
We ported our CPU algorithms by assuming GPU is a big CPU. 
16 bit->32 bit->512 bit etc 
 
Modern Processors can execute different instructions. 
 
 

 
 
Mega-kernels chatgpt (public), claude (public) gemini (public) 
 
https://hazyresearch.stanford.edu/blog/2025-05-27-no-bubbles 
 
 

memory cost 
 
Memory used to be plentiful, now it is scarce 
 
 
(claude) 

https://chatgpt.com/c/69cb01fb-8eb0-83e8-971c-a0365f8132fb
https://chatgpt.com/share/69cb05c8-4a54-83e8-bcec-702203f3a685
https://claude.ai/chat/1cde89b9-797c-46c1-99da-1d5a6de0fe99
https://claude.ai/share/f7d238f8-7919-427a-9bc3-cbe3661a59e8
https://gemini.google.com/app/361a5a880eb3478f
https://gemini.google.com/share/e5fd85bce97f)
https://hazyresearch.stanford.edu/blog/2025-05-27-no-bubbles
https://claude.ai/chat/cda7a83c-7a73-4830-a573-17437c4cb627


The memory blindness: The memory wall was identified in 1995 — CPU performance doubled 
every 18 months but DRAM bandwidth improved only 7–10% annually (source). 
 
Chen Ding systems seminar https://www.youtube.com/watch?v=0kxo9tJ2N8c 
 
 

 
 
 
 

locality 
 
Almost all the entire cost is the transportation cost. 
Bill Dally AHA retreat 

 
 
 
Bill Dally's ACM "Computational Model" (claude),chatgpt again  
 

https://exnihilomagazine.com/breaking-through-memory-wall/
https://exnihilomagazine.com/breaking-through-memory-wall/
https://www.youtube.com/watch?v=0kxo9tJ2N8c
https://aha.stanford.edu/sites/g/files/sbiybj20066/files/media/file/aha-retreat-2023_dally_keynote_en_eff_ai_hw_0.pdf
https://claude.ai/chat/97caa294-9521-4506-8d8a-61eda9cb5b2d
https://chatgpt.com/g/g-p-6978c701eeac8191924e64b518e692ec-sutro-group/c/6a14cfb5-e4b8-83e8-bc8b-9d443a3d524e


 
 



 
 
 
Stephen Jones (video) 
 

 
 
 
 

Metric 
 

Ding reuse distance 
https://arxiv.org/abs/2312.14441 

https://www.youtube.com/watch?v=3l10o0DYJXg
https://arxiv.org/abs/2312.14441


 
Motivated by Ding (data movement distance) and Bill Dally Manhattan Distance proposed in 
ACM "on the model of computation" post  
 
 
Continuous LRU stack: this is a generalization of a cache hierarchy where instead of having 
traditional L1, L2, HBM hierarchy with costs like (todo: wesley smith), each byte occupies it's 
own level of hierarchy. Reading bytes from this incurs the cost equal to square root of distance 
from the top of the stack. Writing to the stack is free. So for instance, to compute a+b, we 
assume at a,b has been loaded onto the stack, the cost would be. 
 
 

Bill Dally 2D model 
https://cacm.acm.org/opinion/on-the-model-of-computation-point/ 
 
Bill Dally proposed computation model where memory access incurs cost proportional to 
Mahnhattan Distance. To make it compatible with existing algorithsm which don't specify x,y 
locations when storing data, we augment this with continuous LRU stack 
 
https://github.com/cybertronai/simplified-dally-model 
 
 
 

 
 

Square root energy dependence 
https://colab.research.google.com/drive/1Gt6DNTmnzQsqqL0twFdmKaAKQfP-hP_G#scrollTo=
VL9pVgm3orY3 
 
 

https://cacm.acm.org/opinion/on-the-model-of-computation-point/
https://cacm.acm.org/opinion/on-the-model-of-computation-point/
https://github.com/cybertronai/simplified-dally-model
https://colab.research.google.com/drive/1Gt6DNTmnzQsqqL0twFdmKaAKQfP-hP_G#scrollTo=VL9pVgm3orY3
https://colab.research.google.com/drive/1Gt6DNTmnzQsqqL0twFdmKaAKQfP-hP_G#scrollTo=VL9pVgm3orY3


 

 
 



https://arxiv.org/pdf/1705.07281

 
 

 
 
 
 
 
 

Submission 
 
https://github.com/cybertronai/sparse-parity-challenge 

https://arxiv.org/pdf/1705.07281
https://github.com/cybertronai/sparse-parity-challenge
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