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AI isn’t just 
chatbots, 
agents, and
APIs
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Science-serving AI needs 
infrastructure that scientists 
can inspect and control. 

Model flows are how we make 
that possible.
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For every training stage:
● All training data
● Model weights
● Intermediate checkpoints
● Detailed recipes
● Code to reproduce
● Open evaluations
● Documentation and analysis

Model Flow Includes …

Full openness; 
everything needed for 
reproducibility!
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Example:  Olmo 3 = the whole model flow!
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Demo:  
hps://playground.allenai.org/
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We optimize quality/cost …
★ Olmo 3’s data budget is about 1/6× of Qwen 3’s!
★ Olmo 3 used about 40% compute/token 

compared to Llama 3.



August 2025:  $152M in support from NSF and NVIDIA!

Open Multimodal AI Infrastructure to Accelerate Science



What do scientists want?

● Literature review & information retrieval

● Data processing, analysis, & code 
generation

● Research workflow & bureaucracy

● Quality, reasoning, & nuance

● Specialized and domain-specific tools

● Document & image data parsing

● Multimodal & heterogeneous datasets

● Integration from multiple data sources

● Large, high-dimensional, & tabular data

● Specialized data & contextual 
interpretation

Take the survey!



Ground in data

● Literature review & information retrieval

● Data processing, analysis, & code 
generation

● Research workflow & bureaucracy

● Quality, reasoning, & nuance

● Specialized and domain-specific tools

● Document & image data parsing

● Multimodal & heterogeneous datasets

● Integration from multiple data sources

● Large, high-dimensional, & tabular data

● Specialized data & contextual 
interpretation

Take the survey!



Communicate through literature

● Literature review & information retrieval

● Data processing, analysis, & code 
generation

● Research workflow & bureaucracy

● Quality, reasoning, & nuance

● Specialized and domain-specific tools

● Document & image data parsing

● Multimodal & heterogeneous datasets

● Integration from multiple data sources

● Large, high-dimensional, & tabular data

● Specialized data & contextual 
interpretation

Take the survey!



We are approaching 
these challenges 
through R&D across 
the whole model 
flow.
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Current Portfolio Tour

1. Molmo 2 and beyond:  control over perception and grounding
2. DR Tülu:  control over long-form research workflows
3. Olmo Hybrid:  improving eiciency tradeos
4. Hidden cost of thinking
5. Branch-Adapt-Route:  control over specialization
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Molmo and PixMo (CVPR 2025 best 
paper honorable mention): 

open multimodal competence 
depends on open data, including 
detailed human-generated captions, 
instruction data, and pointing to 
localize visual evidence, bridging to 
agents/robots/web systems that 
need to act

Demo:  
hps://playground.allenai.org/
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(CVPR 2026)

Demo:  
hps://playground.allenai.org/
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● Molmo2: supports single images, multi-image inputs, and video, and can produce 
free-form language plus grounded outputs such as spatio-temporal points, object tracks, 
and grounded chains-of-thought

○ 9 new datasets, including video pointing/tracking, dense video captioning, 
long-form QA, long-video QA, and multi-image datasets

○ open weights/data/code and no distillation from proprietary VLMs

(CVPR 2026)

Demo:  
hps://playground.allenai.org/
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http://www.youtube.com/watch?v=Wf0ZzQqKYTo
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MolmoPoint replaces  
text-coordinate generation with 
grounding tokens that directly 
select visual tokens, then refine 
to subpatch and location. This is 
a cleaner control surface than 
asking a language model to emit 
coordinates as text.
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MolmoPoint: Beer and More Eicient Grounding
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Grounding turns 
multimodal AI from 
“trust me” into 
“look here,” which is 
essential for science, 
where answers have 
to be checked against 
observable evidence.

measurement

longitudinal comparison

counting
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(ICML 2026)

Demo:  hps://www.dr-tulu.org/
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● End-to-end recipe for long-form “deep research” agents

● Trainable and inspectable research workflows:  agent stack includes search/browsing 
tools, asynchronous tool use, MCP-based infrastructure, and an evaluation suite

● Synthesis grounded in external evidence:   
planning the investigation, searching for relevant sources, integrating evidence across 
documents, writing answers with aribution, and evaluating citation precision and recall.

● RL with evolving rubrics:   
DR needs long-form synthesis where rubrics have to evolve with
what the model discovers, not just verifiable rewards

(ICML 2026)

Demo:  hps://www.dr-tulu.org/
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http://www.youtube.com/watch?v=4i0W9qAf8K8
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(COLM 2026)
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● Gated DeltaNet (GDN) + aention

● 3:1 hybridization ratio

● 7B parameters, 6T tokens

● Copies Olmo 3 7B in other choices 
(matched in params & train. throughput)



Hybrid models are more expressive than transformers!

● Transformers excel at recall but 
cannot represent state tracking

● Linear RNNs can represent state 
tracking but struggle at recall

● Hybrid models inherit state tracking 
and recall

● Moreover, we prove they are more 
expressive than both transformers 
and RNNs!
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Big win: hybrid models are more token-eicient

Olmo Hybrid matches Olmo 3 on MMLU with half as many 
tokens or FLOPs
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Controlled scaling studies confirm hybrid model is more 
token/compute-eicient



Olmo Hybrid vs. Olmo 3 (7B)
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Expressive power → beer scaling 
● Open question: does hybrid 

models’ expressive power explain 
their beer scaling in practice?

● Under the quantization model of 
scaling laws (Michaud et al., 2023), 
we prove more expressive models 
have beer scaling laws

● Thus, the greater expressive power 
of hybrid models plausibly explains 
their beer scaling
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(COLM 2026)
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● We cannot understand the cost of AI without looking at the whole model flow, including failed runs, 
ablations, and experimentation.

● Key findings:

○ Reasoning is not free. For OLMo 3 32B, the Think variant’s post-training used 17× more datacenter 
energy than the Instruct variant’s post-training. The driver is RLVR rollout generation.

○ Water depends on where and how the compute is powered and cooled, not just the workload. For 
Olmo 3 training, onsite cooling water was eectively zero because of closed-loop cooling; estimated 
water use came from power generation. 

○ Development dominates final runs. OLMo 3 development used 82.2% of total GPU hours excluding 
oine data generation. Reporting only final runs understates impact by roughly 5×.
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“Reporting only final 
runs understates 
impact by roughly 
5×.” – corroborated by 
Epoch.ai’s analysis 
(March 2026)
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Reasoning, agents, 
and tool use are 
control knobs with 
real costs. Scientists 
should decide when 
the cost is worth it.
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(COLM 2026)
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● Updating a model after it’s trained is extremely expensive!

● Recipe:  branch, adapt, route (BAR; train separate domain 
experts, adapt each through the stages it needs, then 
compose them with a Mixture-of-Experts architecture and 
lightweight router training.

● BAR keeps an anchor expert initialized from the original 
post-trained model, so specialization does not require 
sacrificing the base model’s behavior.

● BAR makes upgrades cheap and local. 
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Branch-Adapt-Route

Independent expert training:  each 
domain/capability set can have its own 
pipeline (e.g., math and code use 
mid-training → SFT → RLVR, while tool 
use and safety use SFT only)

MoE is used as a composition 
mechanism, not just an 
eiciency trick. 

New experts can be 
added or swapped in 
without retraining all 
previous experts; linear 
rather than quadratic 
scaling for updates!
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(extremely expensive upper-bound)

dense merging fails catastrophically

Branch-Adapt-Route:   Benchmark Results
19 benchmarks (math, code, tool use, safety); all models 7B scale on Olmo 2
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Reproducing commercial AI is too small a goal.
 
Instead, infrastructure should let scientific 
communities do things the market will not prioritize: 

inspect the system, adapt it to local scientific 
requirements, study its development, control its 
costs, and specialize it for long-tail domains.

Let’s build open infrastructure together!
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Thank you!
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