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Language models have their context limits.


Engineering in chaining BERT (2019) -> LLMs (2024) together for complex tasks


“We tried a bunch of different multi-agent frameworks and landed on our own.”
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- Long context hallucination


- Compute complexity



Basic concept behind Thread

• Subset of global memory


• Most careful computation only 
applied to working memory


• Interface with other modules

Working Memory

When we take a phone call, we don’t remember how our 
muscles were moving to pick up the phone.



Background: Thread
Think longer and deeper

• Task-specific prompting (>4k tokens)


• No context sharing


• Information loss


• Complicated special token config


• Difficult to deploy



TIM LLM
Thread Inference Model

Thread TIM

Structure 
Control

Special

Tokens JSON

State 
Management No Working


Memory

Task 
General No Yes

Tool call Developer Server

• Simple instruction


• Continuous state management


• Recursive JSON generation


• Straightforward structure and tool 
parameter extraction



via Constrained decoding

• Define a Pydantic class


• Send via “text_format”


• LLM returns valid JSON 
dictionaries follows the defined 
format.

JSON Generation



JSON mode handles this, too!
Generating Recursive JSON



Thread in JSON
More flexibility, less prompting

Reasoning process



Thread in JSON
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Step-level reasoning



Thread in JSON
More flexibility, less prompting

Subconscious Threads



Thread in JSON
More flexibility, less prompting

Tool use
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Thread in JSON
More flexibility, less prompting

Tools are called 
right after this 
field is generated



Thread in JSON
More flexibility, less prompting

JSON grammar engine 
accepts any valid tool 
responses as dictionaries



TIM Outputs
More flexibility, less prompting



TIM Outputs - Tree View
More flexibility, less prompting

- Automatic workflow generation


- Critical path tracking


- Enabling subtask pruning
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Subtask Pruning
A rule-based approach

Task 1
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TIMRUN vs Others
End-to-end, multi-hop tool use

Traditional
Inference Runtime

Eg. vLLM, SGLang

User Input

Tool i Param

Tool i

History +
Tool i Response

Result

TIMRUN

User Input

Tool i Param

Tool i
Tool i Response

Tool j Param

Tool j
Tool j Response

Result

Response

Tool j Param

Tool j

History +
Tool j ResponseResponse



Impact on Agent dev
Agent inference instead of agent loop

Limited ContextMulti-Agents Back and forth
Tool calls

Complex Agent Dev

Redundant / Missing Context
In Reasoning

Unlimited ContextSingle-Agents End-to-End
Tool calls

Agent Dev as LLM Call

Intelligent Context Engineering



TIM Inference vs Agent Loop
Deep research challenges

BrowseComp

DataCommons

4k task-specific 
prompt tokens



Effect of Context Pruning
Not harming -> improving performance



Throughputs
Subtasks pruning improves efficiency



Limitations
In reasoning and tool using

• Repeat generations


• Sensitive to prompts and sampling parameters on benchmarks


• On AIME 2024


• Temperature = 0.9, top_p = 0.95 -> consistent > 43% acc.


• Temperature = 0.8 -> 23% acc


• If tool responses are tool long, still triggers context limit



Try TIMRUN at Subconscious.dev

TIM-8b-preview is available on Hugging Face at 
SubconsciousDev/TIM-8b-preview



Thank you!

https://brand.mit.edu/logos-marks/tim-beaver 

https://brand.mit.edu/logos-marks/tim-beaver

