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SEOPENCLAW

What's Left for Humans?



Complexity Inflation: MPENCLAW
~1TM 16K+

Lines of Code Commits Codabise

Complexity
Ugly, Not Manageable

Functional Requirements

lines of code Time (Commits)

Al currently learns how to grow. It solves

Hugo Dutka Blog Post problems by adding code and layers.




Negentropic Capability

Entropy (Expansion) Negentropy (Compression)




Negentropic Capability

Schrodinger (1944): "Life feeds on negative entropy.”

Living systems maintain order against entropy increase by extracting
negentropy from the environment.

Autoregressive generation is an entropy engine.

It predicts the next token, perpetually expanding and unrolling.



Compression as Intelligence
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What is intelligence?

On the Measure of Intelligence

Francois Chollet *
Google, Inc.

fecholler@ google.com

November 5, 2019

The intelligence of a system is a measure of its skill-
acquisition efficiency over a scope of tasks, with respect to
priors, experience, and generalization difficulty.




SkillCraft:
Can LLMs automatically reuse skills?



ON-THE-FLY Skill Composition

analyze analyze gitaly analyze gitlab—pages,

-------------------------------------------------------

Baseline’ .
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ON-THE-FLY Skill Composition

analyze gitlab-runner repo analyze gitaly analyze gitlab—pages,

----------------------------

Baseline: (=== f==m = e s s s e : X
rffci:e — ||E@| e | 4*4=16 steps

-------------------------------------------------------

Skill Library

analyze gitlab-runner repo gitaly gitlab-pages
. 7 steps!

&
Skill —>
mode Higher Efficiency

bridge by code A big script ]
Test Time S Reusable Skills
o R
& g Veormorize g _Rouse gl




Skill Library

region_earthquakes_analyzer

vocabulary_card_builder

gitlab_project_analyzer

country_economic_analyzer
tvmaze_show_data_extractor
city_weather_analyzer

cocktail_menu_generator

pokemon_info_collector




lterative Skill Composition Skill Library

Skill

gitlab_project_analyzer

region_earthquakes_analyzer

get_project_info :
vocabulary_card_builder
get_contributors
get_commits gitlab_project_analyzer

get_branches
country_economic_analyzer

tvmaze_show_data_extractor
city_weather_analyzer

cocktail_menu_generator

pokemon_info_collector




Test-Time Tool Chain Evolve Iterative Skill Composition Skill Library

Atomic Tool Code-wrapped Atomic Tool Skill

def [EENIRSEEIETET (path) :

resp = . . - (endpoint=f"/projects/{path}") gitlab_project_analyzer region_earthquakes_analyzer
return {"name": resp[“name"], "stars":resp["star_count"], : : :

"forks":resp["forks_count"] 4 get_project_info :
} 5 vocabulary_card_builder

get_contributors

get_commits .||| gitlab_project_analyzer
get_branches

return {"total" len(resp), "top 5": respl[:5]
}

country_economic_analyzer

def FIIRLILERE) (path): ;
resp = ¢ . - - (endpoint=f"/projects/{path}/commits") ; tvmaze_show_data_extractor
return {"count": len(resp), "recent": resp[:20], !

"authors": unique_authors(resp),
}

def S ENEIE (path):
resp = - - - (endpoint=f"/projects/{path}/branches")

protected = [b for b in resp if b["protected"]]
return {"total": len(resp),

"protected": len(protected),

“default": respl@] ["name"],

city_weather_analyzer

cocktail_menu_generator

pokemon_info_collector




Test-Time Tool Chain Evolve Iterative Skill Composition Skill Library

Atomic Tool Code-wrapped Atomic Tool Skill

def [EENIRSEEIETET (path) :

resp = .. . - (endpoint=f"/projects/{path}") g gitlab_project_analyzer region_earthquakes_analyzer
return {"name": resp[“name"], "stars":resp["star_count"], : :

"forks":resp["forks_count"] 7 get_project_info :
} 3 vocabulary_card_builder

get_contributors

get_commits gitlab_project_analyzer
get_branches

return {"total"- len(resp), "top 5": respl[:5]
}

country_economic_analyzer

def IRLILIRE (path) : y
resp = . - - (endpoint=f"/projects/{path}/commits") tvmaze_show_data_extractor
return {"count": len(resp), "recent": resp[:20],

"authors": unique_authors(resp), y
} .

def S ENEIE (path):
resp = - - - (endpoint=f"/projects/{path}/branches")

protected = [b for b in resp if b["protected"]]
return {"total": len(resp),

"protected": len(protected),

“default": respl@] ["name"],

.

city_weather_analyzer

cocktail_menu_generator

pokemon_info_collector

Tool Chain Execution
Task:

Analyze

multiple gitlab) Sample Task Task Library

repositories H

Usable Skill retrieval



Test-Time Tool Chain Evolve Iterative Skill Composition Skill Library

Atomic Tool Code-wrapped Atomic Tool

L[Alget _prdject_infol{EidibE . : :

resp = . . . (endpoint=f"/projects/{path}") gitlab_project_analyzer region_earthquakes_analyzer

return {"name": resp[“name"], "stars":resp["star_count"],
"forks":resp["forks_count"]

get_project_info :
vocabulary_card_builder
get_contributors

get_commits gitlab_project_analyzer
return {"total"- len(resp), "top 5": respl[:5]

get_branches

¥ .
country_economic_analyzer
def IRLILIRE (path) : y
resp = ¢ = - . (endpoint=f"/projects/{path}/commits") TP L L (IR T
return {"count": len(resp), "recent": resp[:20], 3
y "authors": unique_authors(resp), J city_weather_analyzer

cocktail_menu_generator

def S ENEIE (path): |
resp=_. . - (endpoint=f"/projects/{path}/branches") pokemon_info_collector
protected = [b for b in resp if b["protected"]]

return {"total": len(resp),
"protected": len(protected),
“default": resp[@] ["name"],

.

Re-explore

Tool Chain Execution

Task:
Analyze

If Pass,

Save new skill

multiple gitlab Sample Task Task Library .
repositories 2 Multiple Env Coding Verifier

Usable Skill retrieval




CR Base

SucLcess
SR_Skil

Execc
Skill

Preuse

Can skills help?

Cross-Metric Correlation Analysis

F-inding 1:
Skill Exec vs Success (0,65)
High exec -> high completion

/’

fokens Base

Cost Base 04

Eff Base

Turns_Race

ToolCallz Base

Finding 2:
Turns Save vs Success (0.53)
Stronger models benefit more

fokens Save
Cost Save
CHf Save

Turns Save

ToolCalks Save
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Agentic Reasoning to discover Skills

WELIFI LW FUTG e ' WL U 00 A T

SkillCraft Live Demo

Current stage

Observe

Chen, ..., Li, He, Teh. SkillCraft (under review)



Single-point estimation (Prior Work)

2

Budget-Aware Agents

Question: Which college did the
author of The Hobbit attend?

Cost: 1400 tokens

Progressive interval estimation (Ours)

Start After T1 After T2 If unlikely

@ @ @ ®
(1700, 1200] | ( [450, 700] | (1120, 250]] (IMPOSSIBLE |

& Confidence-aware intervals
& Updated during interaction
& Output IMPOSSIBLE to warn early failure



Reward
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Can Models Estimate Budget?
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SearchR1
Sckohan
SWE-bench
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Model average

Task Success Rate - Budget Estimation: Correlation r = (.35



Share

100%:

50%

Overoptimistic: Failures are recognized late

GPT-5.2 Opus 4.7 Sonnet 4.6 Gemini 3.1

Q.5
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Early-stop share
(higher -~ better)
U
o
oo

Overoptimistic: Failures are recognized late

SearchR1 Sokoban

SWE-bench

Warehouse

Model
GPT-5.2
Opus 4.7
Sannet 4.5
Gemimi J.1
Qwen3 2358



Simple Early-Stop SFT to teach model to stop early

Feasible-rate Recall shift
shift (impossible cases)
75 4 100
:?\ 70 - 95 il 94
@ 65 - S 90
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N
é 7 i ?
3 q@ﬁ Are Agents Budget-Aware"

Start After T1 After T2 If unlikely
[700, 1200] 1450, 700] [120, 250] IMPOSSIBLE

Progressive Interval Estimation

Over-Optimistic Failures Actionable / Trainable to output IMPOSSIBLE to warn early failure
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3 qil;:fﬁ Are Agents Budget-Aware*

Start After T1 After T2 If unlikely
[700, 1200] 1450, 700] [120, 250] IMPOSSIBLE

Progressive Interval Estimation

Confidence-aware intervals Over-optimistic actionable / trainable to output IMPOSSIBLE to warn early failure



) —>
[ Diagnose J [ Control ]

From Black-Box Agents

to

Controllable Agents

Budget




