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MODEL

THE MODEL TAKES DECISION, 
PROPOSE NEXT ACTION AND 

EXECUTES NOTHING.

INFLUENCED BY THE CONTEXT

Hard Refusal (i.e., Synthesis of chemical weapons)

INTRINSIC GUARDRAILS

Binded to weights, changed only by retraining
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Persuades
CONTEXT BUILDER

• Conversation history 
• Tool schemas 
• Skills 

MODEL

HARNESS

A SKILL SHAPES GIVES THE MODEL THE KNOW-HOW

circuit_benchmarking_skill.md

A TOOL GIVES THE MODEL A NEW CAPABILITY

run_circuit_tool_schema.json
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USER PROMPT

———————————————
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WHAT ARE THE STEPS FOR 
CONDUCTING RESEARCH?
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LET’S AGENTIFY IT.

41

Psss! Our mission is to remove the human in the loop. 

Such mindset is very helpful while designing the blueprint.
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PROBLEM / IDEA

PROBLEM 

WE NEED TO CONTEXTUALIZE BETTER THE PROBLEM

For example, we did not specify: 
• The class of the input and output matrices 
• The semantics of “*” 
• The domain of study 
• The constraints on  

And others details we did not think about
U1, …, Uk
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PROBLEM 

WE NEED TO CONTEXTUALIZE BETTER THE PROBLEM
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Tools:

FABLE 5.1 (1M)

GRILL-ME

FILESYSTEM / EDIT

Source: https://www.aihero.dev/skills-grill-me
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PROBLEM 

>
AGENT

Yes

RESEARCH QUESTIONS / SCOPE

ID Model:

Skills:

Tools:

FABLE 5.1 (1M)

GRILL-ME

FILESYSTEM / EDIT

You are now operating as the "/grill-me" agent.

Interview me about the attached PROBLEM. Ask 
tough, structured, and deep questions to uncover 
hidden requirements, potential technical 
bottlenecks, and edge cases.
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FOCUSED_IDEA.MD

LITERATURE REVIEW

RESEARCH QUESTIONS / SCOPE
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THEORETICAL OR 
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RESEARCH QUESTIONS / SCOPE
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Fresh context, different skills, different 
tools, different model etc…  

Impl. ErrorImpl. Error
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LITERATURE REVIEW

FOCUSED_IDEA.MD

>
AGENT

Based on the research context described in 
ACCEPTED.MD look for prior works in the research 
domain identified.
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FOCUSED_IDEA.MD

LITERATURE REVIEW

THIS IS A NAIVE APPROACH, IN WHICH YOU FORCE THE AGENT TO GUESS: 
• Where to look for the papers 
• How to identify a relevant paper 
• How to extract the core information from a retrieved paper 
• How to store a retrieved paper

>
AGENT

Based on the research context described in 
ACCEPTED.MD look for prior works in the research 
domain identified.
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FOCUSED_IDEA.MD

LITERATURE REVIEW - WHERE TO LOOK FOR THE PAPERS

Semantic Scholar is an AI discovery engine. It is built to help 
individual researchers read and understand papers faster. 

Instead of focusing on global institutional mappings, it 
focuses heavily on the internal content of the papers, using 

Natural Language Processing (NLP) to extract meaning.

Both services integrate the Model Context Protocol (MCP) 

OpenAlex is a global data infrastructure. It is built to map 
the entire universe of research. It doesn't just index papers; 

it maps the relationships between works, authors, global 
institutions, venues (journals), and funding sources. It 
treats academic data like a giant open-source graph.

This allows to expose Semantic Scholar and Open Alex as tools for our agent
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LITERATURE REVIEW - HOW TO EXTRACT THE CORE INFORMATION

DEF. ONTOLOGY
AN ONTOLOGY IS A FORMAL, EXPLICIT SPECIFICATION OF THE CONCEPTS IN A DOMAIN, THE PROPERTIES 
THOSE CONCEPTS HAVE, AND THE RELATIONSHIPS BETWEEN THEM. IT DEFINES THE VOCABULARY AND 

STRUCTURE THAT THE KNOWLEDGE BASE USES TO REPRESENT FACTS, SO THAT DATA CAN BE ORGANIZED 
CONSISTENTLY, SHARED ACROSS SYSTEMS, AND REASONED OVER BY MACHINES.
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AN ONTOLOGY IS A FORMAL, EXPLICIT SPECIFICATION OF THE CONCEPTS IN A DOMAIN, THE PROPERTIES 
THOSE CONCEPTS HAVE, AND THE RELATIONSHIPS BETWEEN THEM. IT DEFINES THE VOCABULARY AND 

STRUCTURE THAT THE KNOWLEDGE BASE USES TO REPRESENT FACTS, SO THAT DATA CAN BE ORGANIZED 
CONSISTENTLY, SHARED ACROSS SYSTEMS, AND REASONED OVER BY MACHINES.

FOR EXAMPLE, A POSSIBILE ONTOLGY FOR A SCIENTIFIC PAPER IS:

SECTION

ABSTRACT INTRODUCTION

METHODOLOGY

CONTRIBUTIONS

CONCLUSION EXPERIMENTS
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LITERATURE REVIEW - HOW TO EXTRACT THE CORE INFORMATION

DEF. ONTOLOGY
AN ONTOLOGY IS A FORMAL, EXPLICIT SPECIFICATION OF THE CONCEPTS IN A DOMAIN, THE PROPERTIES 
THOSE CONCEPTS HAVE, AND THE RELATIONSHIPS BETWEEN THEM. IT DEFINES THE VOCABULARY AND 

STRUCTURE THAT THE KNOWLEDGE BASE USES TO REPRESENT FACTS, SO THAT DATA CAN BE ORGANIZED 
CONSISTENTLY, SHARED ACROSS SYSTEMS, AND REASONED OVER BY MACHINES.

FOR EXAMPLE, A POSSIBILE ONTOLGY FOR A SCIENTIFIC PAPER IS:

SECTION

ABSTRACT INTRODUCTION

METHODOLOGY

CONTRIBUTIONS

CONCLUSION EXPERIMENTS

WE CAN DO BETTER. THE ONTOLOGY IS TOO COARSE AND NOT SO INFORMATIVE.
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AN ONTOLOGY IS A FORMAL, EXPLICIT SPECIFICATION OF THE CONCEPTS IN A DOMAIN, THE PROPERTIES 
THOSE CONCEPTS HAVE, AND THE RELATIONSHIPS BETWEEN THEM. IT DEFINES THE VOCABULARY AND 

STRUCTURE THAT THE KNOWLEDGE BASE USES TO REPRESENT FACTS, SO THAT DATA CAN BE ORGANIZED 
CONSISTENTLY, SHARED ACROSS SYSTEMS, AND REASONED OVER BY MACHINES.

DEF. ONTOLOGY

Definition Concept Symbol

Statement Assumption

Proof Result Corollary

defines

uses

usesSymbol

assumes

proves

reliesOn

followsFrom

is a

Paper Section
hasSection

contains

Statement

Definition Assumption Result Conjecture

Theorem Lemma Proposition Corollary

Dashed lines: subclass of. Solid arrows: relation.

VOCABULARY RELATIONSHIPS

LITERATURE REVIEW - HOW TO EXTRACT THE CORE INFORMATION

67



A. Berti & P. Dazzi

FOCUSED_IDEA.MD

LITERATURE REVIEW - HOW STORE A RETRIEVED PAPER

ONTOLOGY.MD

GIVEN A SCIENTIFIC ARTICLE, WHERE SHOULD ITS ONTOLOGY-BASED REPRESENTATION BE STORED?

In a flat markdown file1 2
In a graph data structure that enforces the classes and 

relations defined by the ontology. Storing the paper this 
way lets us apply standard graph algorithms to it, for 

example community detection, to discover structure such 
as clusters of interdependent results.
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FOCUSED_IDEA.MD

LITERATURE REVIEW - HOW STORE A RETRIEVED PAPER

ONTOLOGY.MD

GIVEN A SCIENTIFIC ARTICLE, WHERE SHOULD ITS ONTOLOGY-BASED REPRESENTATION BE STORED?

In a flat markdown file
In a graph data structure that enforces the classes and 

relations defined by the ontology. Storing the paper this 
way lets us apply standard graph algorithms to it, for 

example community detection, to discover structure such 
as clusters of interdependent results.

1 2

69



A. Berti & P. Dazzi

FOCUSED_IDEA.MD

LITERATURE REVIEW - HOW STORE A RETRIEVED PAPER

ONTOLOGY.MD

More specifically, we want a GRAPH RAG (i.e., a knowledge base where a node contains the embedding of the data it describe)
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FOCUSED_IDEA.MD

LITERATURE REVIEW

ONTOLOGY.MD

THE LITERATURE REVIEW AGENT HAS 
TOO MANY RESPONSIBILITIES.

Retrieval, extraction, insertion
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FOCUSED_IDEA.MD

LITERATURE REVIEW

RETRIEVAL AGENT
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LITERATURE REVIEW

FOCUSED_IDEA.MD

RETRIEVAL AGENT

Query
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FOCUSED_IDEA.MDALREADY_SEEN.MD

LITERATURE REVIEW

RETRIEVAL AGENT

Query
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FOCUSED_IDEA.MDALREADY_SEEN.MD

LITERATURE REVIEW

RETRIEVAL AGENT
SONNET

Query
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FOCUSED_IDEA.MDALREADY_SEEN.MD

LITERATURE REVIEW

ONTOLOGY.MD

RETRIEVAL AGENT EXTRACTION AGENT
SONNET

Query

Pass the paper
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FOCUSED_IDEA.MDALREADY_SEEN.MD

LITERATURE REVIEW

ONTOLOGY.MD

RETRIEVAL AGENT EXTRACTION AGENT
SONNET

Query

Pass the paper

Extract according ONTOLOGY.MD 
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FOCUSED_IDEA.MDALREADY_SEEN.MD

LITERATURE REVIEW

ONTOLOGY.MD

RETRIEVAL AGENT EXTRACTION AGENT
SONNET OPUS

Query

Extract according ONTOLOGY.MD 
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FOCUSED_IDEA.MDALREADY_SEEN.MD

LITERATURE REVIEW

ONTOLOGY.MD

RETRIEVAL AGENT EXTRACTION AGENT
SONNET OPUS

Query

CHECK .JSON SYNTAX

Pass extracted data

Extract according ONTOLOGY.MD 
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FOCUSED_IDEA.MDALREADY_SEEN.MD

LITERATURE REVIEW

ONTOLOGY.MD

RETRIEVAL AGENT EXTRACTION AGENT INSERTION AGENT
SONNET OPUS

Query

CHECK .JSON SYNTAX

EMBEDDING 
MODEL

Concept / 
Relationship

Pass extracted data

Extract according ONTOLOGY.MD 
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FOCUSED_IDEA.MDALREADY_SEEN.MD

LITERATURE REVIEW

ONTOLOGY.MD

RETRIEVAL AGENT EXTRACTION AGENT INSERTION AGENT
SONNET OPUS

Query

CHECK .JSON SYNTAX

EMBEDDING 
MODEL

embedding

Concept / 
Relationship

Pass extracted data

Extract according ONTOLOGY.MD 
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FOCUSED_IDEA.MDALREADY_SEEN.MD

LITERATURE REVIEW

ONTOLOGY.MD

RETRIEVAL AGENT EXTRACTION AGENT INSERTION AGENT
SONNET OPUS

Query

Insert in GraphRAG DB 
(Text concept / Relationship  
+ embedding)

CHECK .JSON SYNTAX

EMBEDDING 
MODEL

embedding

Concept / 
Relationship

Pass extracted data

Extract according ONTOLOGY.MD 
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FOCUSED_IDEA.MDALREADY_SEEN.MD

LITERATURE REVIEW

ONTOLOGY.MD

RETRIEVAL AGENT EXTRACTION AGENT INSERTION AGENT
SONNET OPUS HAIKU

Query

Insert in GraphRAG DB 
(Text concept / Relationship  
+ embedding)

CHECK .JSON SYNTAX

EMBEDDING 
MODEL

embedding

Concept / 
Relationship

Pass extracted data

Extract according ONTOLOGY.MD 
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FOCUSED_IDEA.MDALREADY_SEEN.MD

LITERATURE REVIEW

ONTOLOGY.MD

RETRIEVAL AGENT EXTRACTION AGENT INSERTION AGENT
SONNET OPUS HAIKU

Query

Extract according ONTOLOGY.MD 

Pass extracted data

Insert in GraphRAG DB 
(Text concept / Relationship  
+ embedding)

CHECK .JSON SYNTAX

EMBEDDING 
MODEL

embedding

Concept / 
Relationship

A tunable parameter: how many papers to retrieve?84

Pass the paper
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LITERATURE REVIEW

RESEARCH QUESTIONS / SCOPE

LITERATURE REVIEW

No
NOVEL?

reframe 
research 

gap

ALREADY EXISTS
Partially

PARTIALLY COVERED

FORMULATE / MODEL HYPHOTESIS

Yes

THEORETICAL OR 
EXPERIMENTAL?

ExperimentalTheoretical

DESIGN AND RUN 
EXPERIMENTS

BUILD PROOFVALIDATE PROOF ANALYSE RESULTS

RESULTS 
HOLD?

PROOF 
HOLD?

Yes YesASSEMBLY SCIENTIFIC ARTIFACTS

PROBLEM / IDEA

FILESYSTEM

DISCARDED.MDFOCUSED_IDEA.MD

Impl. ErrorImpl. Error

Wrong Hyphotesis / 
Need refi

Wrong Hyphotesis / 
Need refi
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LITERATURE REVIEW

RESEARCH QUESTIONS / SCOPE

LITERATURE REVIEW

No
NOVEL?

reframe 
research 

gap

ALREADY EXISTS
Partially

PARTIALLY COVERED

FORMULATE / MODEL HYPHOTESIS

Yes

THEORETICAL OR 
EXPERIMENTAL?

ExperimentalTheoretical

DESIGN AND RUN 
EXPERIMENTS

BUILD PROOFVALIDATE PROOF ANALYSE RESULTS

RESULTS 
HOLD?

PROOF 
HOLD?

Yes YesASSEMBLY SCIENTIFIC ARTIFACTS

PROBLEM / IDEA

No
FILESYSTEM

DISCARDED.MDFOCUSED_IDEA.MD ALREADY_SEEN.MD ONTOLOGY.MD

LITERATURE.DATABASE

Impl. ErrorImpl. Error

Wrong Hyphotesis / 
Need refi

Wrong Hyphotesis / 
Need refi
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NOVEL? GATE

RESEARCH QUESTIONS / SCOPE

LITERATURE REVIEW

No

reframe 
research 

gap

NOVEL? ALREADY EXISTS
Partially

PARTIALLY COVERED

FORMULATE / MODEL HYPHOTESIS

Yes

THEORETICAL OR 
EXPERIMENTAL?

ExperimentalTheoretical

DESIGN AND RUN 
EXPERIMENTS

BUILD PROOFVALIDATE PROOF ANALYSE RESULTS

RESULTS 
HOLD?

PROOF 
HOLD?

Yes YesASSEMBLY SCIENTIFIC ARTIFACTS

PROBLEM / IDEA

No
FILESYSTEM

DISCARDED.MDFOCUSED_IDEA.MD ALREADY_SEEN.MD ONTOLOGY.MD

LITERATURE.DATABASE

Impl. ErrorImpl. Error

Wrong Hyphotesis / 
Need refi

Wrong Hyphotesis / 
Need refi
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NOVEL? GATE

THE NOVEL GATE IS NON-TRIVIAL TO REALIZE

We have a Knowledge Graph where each node contains a pair (text, embeding) 
and the relationships between the nodes are defined by an ontologyGRAPHRAG:

Theorem 23

Definition 1

IntroductionResult 14

Corollary 21

Result 30 Result 58
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NOVEL? GATE

A POSSIBLE APPROACH
(you can find better ones)

ONTOLOGY.MD

Extract according ONTOLOGY.MD 

Pass Conjecture.json

GraphRAG DB  
Retrieve(Conjecture) 

EMBEDDING 
MODEL

embedding

Conjecture

FOCUSED_IDEA.MD

FOCUSED_IDEA.MD

We need to map the FOCUSED_IDEA.MD in the same space of the literature retrived (i.e., in the GraphRAG DB)

We retrieve from our literature 
database (and do not insert the 

conjecture) 
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NOVEL? GATE

A POSSIBLE APPROACH
Given the retrieved candidates (extracted using vector search, symbol match, ecc),  we verify against the conjecture 

RETRIEVAL VERIFICATION

UNIT The whole graph One pair

OPTIMIZED FOR Recall Precision

MECHANISM Graph Query, Vectors, Symbols Judge Agent

OUTPUT Ranked Shortlist Label plus evidence span

A MISTAKE MEANS The paper is never seen A wrong label you can inspect
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NOVEL? GATE

A POSSIBLE APPROACH
Given the retrieved candidates (extracted using vector search, symbol match, ecc),  we verify against the conjecture 

RETRIEVAL VERIFICATION

UNIT The whole graph One pair

OPTIMIZED FOR Recall Precision

MECHANISM Graph Query, Vectors, Symbols Judge Agent

OUTPUT Ranked Shortlist Label plus evidence span

A MISTAKE MEANS The paper is never seen A wrong label you can inspect

THIS FRAMING PREVENTS IS USING A SIMILARITY THRESHOLD AS A VERDICT.
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NOVEL? GATE

A POSSIBLE APPROACH
Given the retrieved candidates (extracted using vector search, symbol match, ecc),  we verify against the conjecture 

HIGH COSINE SIMILARITY between your statement and a published one means they are worth comparing, nothing more. 
LOW SIMILARITY does not mean independence either, because the result that trivially implies yours may be written in a vocabulary you never used. 

RETRIEVAL VERIFICATION

UNIT The whole graph One pair

OPTIMIZED FOR Recall Precision

MECHANISM Graph Query, Vectors, Symbols Judge Agent

OUTPUT Ranked Shortlist Label plus evidence span

A MISTAKE MEANS The paper is never seen A wrong label you can inspect

THIS FRAMING PREVENTS IS USING A SIMILARITY THRESHOLD AS A VERDICT.

RETRIEVAL SCORE DECIDES WHAT GETS A MODEL CALL. ONLY THE JUDGE DECIDES COVERAGE.
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NOVEL? GATE - VERIFICATION

CANDIDATE 1 CANDIDATE 2 CANDIDATE 3 CANDIDATE 4

CONJECTURE 1

JUDGE AGENT
FABLE
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NOVEL? GATE - VERIFICATION

CANDIDATE 1 CANDIDATE 2 CANDIDATE 3 CANDIDATE 4

JUDGE AGENT

CONJECTURE 1

FABLE
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NOVEL? GATE - VERIFICATION

CANDIDATE 1 CANDIDATE 2 CANDIDATE 3 CANDIDATE 4

Result: 
Conjecture: 
Label:
Rationale:

JUDGE AGENT

CONJECTURE 1 
CANDIDATE 1 

CONTRADICTS
MOTIVATION

CONJECTURE 1

FABLE
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NOVEL? GATE - VERIFICATION

CANDIDATE 1 CANDIDATE 2 CANDIDATE 3 CANDIDATE 4

Result: 
Conjecture: 
Label:
Rationale:

JUDGE AGENT
FABLE

CONJECTURE 1 
CANDIDATE 1 

CONTRADICTS
MOTIVATION

Result: 
Conjecture: 
Label:
Rationale:

CONJECTURE 1 
CANDIDATE 2 

EQUIVALENT
MOTIVATION

CONJECTURE 1

Since EQUIVALENT, we can stop
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NOVEL? GATE

RESEARCH QUESTIONS / SCOPE

LITERATURE REVIEW

No
NOVEL?

reframe 
research 

gap

ALREADY EXISTS
Partially

PARTIALLY COVERED

FORMULATE / MODEL HYPHOTESIS

Yes

THEORETICAL OR 
EXPERIMENTAL?

ExperimentalTheoretical

DESIGN AND RUN 
EXPERIMENTS

BUILD PROOFVALIDATE PROOF ANALYSE RESULTS

RESULTS 
HOLD?

PROOF 
HOLD?

Yes YesASSEMBLY SCIENTIFIC ARTIFACTS

PROBLEM / IDEA

No

Impl. ErrorImpl. Error

Wrong Hyphotesis / 
Need refi

Wrong Hyphotesis / 
Need refi
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NOVEL? GATE

RESEARCH QUESTIONS / SCOPE

LITERATURE REVIEW

No
NOVEL?

reframe 
research 

gap

ALREADY EXISTS
Partially

PARTIALLY COVERED

FORMULATE / MODEL HYPHOTESIS

Yes

THEORETICAL OR 
EXPERIMENTAL?

ExperimentalTheoretical

DESIGN AND RUN 
EXPERIMENTS

BUILD PROOFVALIDATE PROOF ANALYSE RESULTS

RESULTS 
HOLD?

PROOF 
HOLD?

Yes YesASSEMBLY SCIENTIFIC ARTIFACTS

PROBLEM / IDEA

No

Impl. ErrorImpl. Error

Wrong Hyphotesis / 
Need refi

Wrong Hyphotesis / 
Need refi
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NOVEL? GATE - VERIFICATION

CANDIDATE 1 CANDIDATE 3 CANDIDATE 4

Result: 
Conjecture: 
Label:
Rationale:

JUDGE AGENT
FABLE

CONJECTURE 1 
CANDIDATE 1 

CONTRADICTS
MOTIVATION

Result: 
Conjecture: 

Rationale:

CONJECTURE 1 
CANDIDATE 3 

SUBSUMES
MOTIVATION

Label:

CONJECTURE 1
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NOVEL? GATE

RESEARCH QUESTIONS / SCOPE

LITERATURE REVIEW

No
NOVEL?

reframe 
research 

gap

ALREADY EXISTS
Partially

PARTIALLY COVERED

FORMULATE / MODEL HYPHOTESIS

Yes

THEORETICAL OR 
EXPERIMENTAL?

ExperimentalTheoretical

DESIGN AND RUN 
EXPERIMENTS

BUILD PROOFVALIDATE PROOF ANALYSE RESULTS

RESULTS 
HOLD?

PROOF 
HOLD?

Yes YesASSEMBLY SCIENTIFIC ARTIFACTS

PROBLEM / IDEA

No

Impl. ErrorImpl. Error

Wrong Hyphotesis / 
Need refi

Wrong Hyphotesis / 
Need refi
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NOVEL? GATE

RESEARCH QUESTIONS / SCOPE

LITERATURE REVIEW

No
NOVEL?

reframe 
research 

gap

ALREADY EXISTS
Partially

PARTIALLY COVERED

FORMULATE / MODEL HYPHOTESIS

Yes

THEORETICAL OR 
EXPERIMENTAL?

ExperimentalTheoretical

DESIGN AND RUN 
EXPERIMENTS

BUILD PROOFVALIDATE PROOF ANALYSE RESULTS

RESULTS 
HOLD?

PROOF 
HOLD?

Yes YesASSEMBLY SCIENTIFIC ARTIFACTS

PROBLEM / IDEA

No
FILESYSTEM

FOCUSED_IDEA.MD ALREADY_SEEN.MD ONTOLOGY.MD

LITERATURE.DATABASE

DISCARDED.MD
We use the discarded directions for reframing 

Impl. ErrorImpl. Error

Wrong Hyphotesis / 
Need refi

Wrong Hyphotesis / 
Need refi
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NOVEL? GATE

RESEARCH QUESTIONS / SCOPE

LITERATURE REVIEW

No
NOVEL?

reframe 
research 

gap

ALREADY EXISTS
Partially

PARTIALLY COVERED

FORMULATE / MODEL HYPHOTESIS

Yes

THEORETICAL OR 
EXPERIMENTAL?

ExperimentalTheoretical

DESIGN AND RUN 
EXPERIMENTS

BUILD PROOFVALIDATE PROOF ANALYSE RESULTS

RESULTS 
HOLD?

PROOF 
HOLD?

Yes YesASSEMBLY SCIENTIFIC ARTIFACTS

PROBLEM / IDEA

No
FILESYSTEM

DISCARDED.MDFOCUSED_IDEA.MD ALREADY_SEEN.MD ONTOLOGY.MD

LITERATURE.DATABASE

MAX_ATTEMPS = 10

Impl. ErrorImpl. Error

Wrong Hyphotesis / 
Need refi

Wrong Hyphotesis / 
Need refi
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NOVEL? GATE - VERIFICATION

CANDIDATE 1 CANDIDATE 4

CONJECTURE 1

Result: 
Conjecture: 
Label:
Rationale:

JUDGE AGENT
FABLE

CONJECTURE 1 
CANDIDATE 1 

CONTRADICTS
MOTIVATION

Result: 
Conjecture: 
Label:
Rationale:

CONJECTURE 1 
CANDIDATE 4 

ORTHOGONAL
MOTIVATION
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NOVEL? GATE

RESEARCH QUESTIONS / SCOPE

LITERATURE REVIEW

No

reframe 
research 

gap

NOVEL? ALREADY EXISTS
Partially

PARTIALLY COVERED

FORMULATE / MODEL HYPHOTESIS

Yes

THEORETICAL OR 
EXPERIMENTAL?

ExperimentalTheoretical

DESIGN AND RUN 
EXPERIMENTS

BUILD PROOFVALIDATE PROOF ANALYSE RESULTS

RESULTS 
HOLD?

PROOF 
HOLD?

Yes YesASSEMBLY SCIENTIFIC ARTIFACTS

PROBLEM / IDEA

No

Impl. ErrorImpl. Error

Wrong Hyphotesis / 
Need refi

Wrong Hyphotesis / 
Need refi
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FORMULATE / MODEL HYPOTHESIS 

RESEARCH QUESTIONS / SCOPE

LITERATURE REVIEW

No

reframe 
research 

gap

Yes

NOVEL? ALREADY EXISTS
Partially

PARTIALLY COVERED

FORMULATE / MODEL HYPHOTESIS

THEORETICAL OR 
EXPERIMENTAL?

ExperimentalTheoretical

DESIGN AND RUN 
EXPERIMENTS

BUILD PROOFVALIDATE PROOF ANALYSE RESULTS

RESULTS 
HOLD?

PROOF 
HOLD?

Yes YesASSEMBLY SCIENTIFIC ARTIFACTS

PROBLEM / IDEA

No

Impl. ErrorImpl. Error

Wrong Hyphotesis / 
Need refi

Wrong Hyphotesis / 
Need refi
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FORMULATE / MODEL HYPOTHESIS 
This node is the bridge between “THERE IS A GAP” and “THERE IS SOMETHING A PROVER OR AN EXPERIMENT CAN ATTACK”  

Its job is to turn a CONJECTURE into a fully specified, falsifiable object.

WHAT DOES IT PRODUCE?

THE MODEL 
The formal setting the claim lives in: input model, cost model, computational model

THE STATEMENT QUANTIFIED 
Explicit quantifiers, explicit scope, explicit parameter regime (No "efficient", no "for reasonable inputs”).

THE ASSUMPTION SET 
Same “assumes” edges as any statement in your ontology. The gate compared assumption sets to decide 
partial coverage, and the refinement loop works by editing this set, so it has to be an object.

NOTATION GROUNDED IN THE GRAPH 
Symbols and definitions resolved against existing Symbol and Definition nodes rather than invented locally. 
Otherwise the hypothesis is unmatched against the literature you just searched, and the paper writing node 
later reintroduces the mismatch.

THE REFUTATION CONDITION 
What observation or counterexample would kill it. This is the single most important output, because it is what 
the falsifier is graded against, and a hypothesis without one cannot be refuted, only abandoned.

1

2

3

4

5
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SPEC CHALLENGER AGENT

FORMULATE / MODEL HYPOTHESIS 

FABLE

HYPOTHESIS CONSTRUCTOR AGENT

Hyphotesis Constructor Agent is not required to 
magically solve every ambiguity in one pass.

CANDIDATES

CONJECTURE
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FORMULATE / MODEL HYPOTHESIS 

FABLE

HYPOTHESIS CONSTRUCTOR AGENT

FABLE

CANDIDATES

CONJECTURE

hypothesis_v0.yaml

108

SPEC CHALLENGER AGENT
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SPEC CHALLENGER AGENT

FORMULATE / MODEL HYPOTHESIS 

FABLE

HYPOTHESIS CONSTRUCTOR AGENT

FABLE

THE MODEL 
In exactly what computational/input/cost model does 
this statement hold?

QUANTIFIED STATEMENT 
For all what? There exists what? Which N, ϵ, noise level, 
hardware regime, etc.?

ASSUMPTIONS 
Which assumptions are necessary? Which come from 
the candidate graphs? Which are newly introduced?

GROUNDED NOTATION 
Where is symbol X defined? Is this the same X used in 
candidate theorem Y?

REFUTATION CONDITION 
What concrete observation would make this 
hypothesis false?CANDIDATES

CONJECTURE

hypothesis_v0.yaml

109

Spec Challenger Agent  
should attack specification, not truth.
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FORMULATE / MODEL HYPOTHESIS 

FABLE

HYPOTHESIS CONSTRUCTOR AGENT

FABLE

CANDIDATES

CONJECTURE

hypothesis_v0.yaml
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CANDIDATES

CONJECTURE

FORMULATE / MODEL HYPOTHESIS 

FABLE

HYPOTHESIS CONSTRUCTOR AGENT

FABLE

SPEC CHALLENGER AGENT

The important point is that this node is not yet trying 
to prove or refute the conjecture. Its job is to 

transform an informal research idea into something 
sufficiently explicit that the next agents can attack it.
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FORMULATE / MODEL HYPOTHESIS 

FABLE

HYPOTHESIS CONSTRUCTOR AGENT audit_v0.yaml

FABLE

SPEC CHALLENGER AGENT

CANDIDATES

CONJECTURE
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FORMULATE / MODEL HYPOTHESIS 

CANDIDATES

CONJECTURE

FABLE

HYPOTHESIS CONSTRUCTOR AGENT

FABLE

SPEC CHALLENGER AGENT
Query Graphs

113



A. Berti & P. Dazzi

FORMULATE / MODEL HYPOTHESIS 

FABLE

HYPOTHESIS CONSTRUCTOR AGENT

FABLE

SPEC CHALLENGER AGENT

CANDIDATES

CONJECTURE

hypothesis_v1.yaml
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FORMULATE / MODEL HYPOTHESIS 

FABLE

HYPOTHESIS CONSTRUCTOR AGENT audit_v1.yaml

FABLE

SPEC CHALLENGER AGENT

CANDIDATES

CONJECTURE
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FORMULATE / MODEL HYPOTHESIS 

FABLE

HYPOTHESIS CONSTRUCTOR AGENT

FABLE

SPEC CHALLENGER AGENT

Loop Unitil : PASS

hypothesis_vXX.yaml

audit_vXX.yaml
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FORMULATE / MODEL HYPOTHESIS 

FABLE

HYPOTHESIS CONSTRUCTOR AGENT

FABLE

SPEC CHALLENGER AGENT

Loop Unitil : PASS

We are not exchanging free-form prose; we are evolving mutable, machine-readable scientific artifacts.

The output of one agent must become a state that another agent can inspect, modify, validate, and pass downstream.  
Free prose is a poor representation for that state.

hypothesis_vXX.yaml

audit_vXX.yaml

117



A. Berti & P. Dazzi

FORMULATE / MODEL HYPOTHESIS 

RESEARCH QUESTIONS / SCOPE

LITERATURE REVIEW

No
NOVEL?

reframe 
research 

gap

ALREADY EXISTS
Partially

PARTIALLY COVERED

FORMULATE / MODEL HYPHOTESIS

Yes

THEORETICAL OR 
EXPERIMENTAL?

ExperimentalTheoretical

DESIGN AND RUN 
EXPERIMENTS

BUILD PROOFVALIDATE PROOF ANALYSE RESULTS

RESULTS 
HOLD?

PROOF 
HOLD?

Yes YesASSEMBLY SCIENTIFIC ARTIFACTS

PROBLEM / IDEA

No

DISCARDED.MD

HYPOTHESIS_V23.YAML

FOCUSED_IDEA.MD ALREADY_SEEN.MD

LITERATURE.DATABASE

ONTOLOGY.MD

Impl. ErrorImpl. Error

Wrong Hyphotesis / 
Need refi

Wrong Hyphotesis / 
Need refi
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THEORETICAL OR EXPERIMENTAL GATE

RESEARCH QUESTIONS / SCOPE

LITERATURE REVIEW

No
NOVEL?

reframe 
research 

gap

ALREADY EXISTS
Partially

PARTIALLY COVERED

FORMULATE / MODEL HYPHOTESIS

Yes

ExperimentalTheoretical

DESIGN AND RUN 
EXPERIMENTS

BUILD PROOFVALIDATE PROOF ANALYSE RESULTS

RESULTS 
HOLD?

PROOF 
HOLD?

Yes YesASSEMBLY SCIENTIFIC ARTIFACTS

PROBLEM / IDEA

No

DISCARDED.MD

HYPOTHESIS_V23.YAML

FOCUSED_IDEA.MD ALREADY_SEEN.MD

LITERATURE.DATABASE

ONTOLOGY.MD

THEORETICAL OR 
EXPERIMENTAL?

It could be both (we can follow the branches in parallel)

Impl. ErrorImpl. Error

Wrong Hyphotesis / 
Need refi

Wrong Hyphotesis / 
Need refi

119



A. Berti & P. Dazzi

RESEARCH QUESTIONS / SCOPE

LITERATURE REVIEW

No
NOVEL?

reframe 
research 

gap

ALREADY EXISTS
Partially

PARTIALLY COVERED

FORMULATE / MODEL HYPHOTESIS

Yes

ExperimentalTheoretical

DESIGN AND RUN 
EXPERIMENTS

BUILD PROOFVALIDATE PROOF ANALYSE RESULTS

RESULTS 
HOLD?

PROOF 
HOLD?

Impl. Error

Yes YesASSEMBLY SCIENTIFIC ARTIFACTS

PROBLEM / IDEA

No

DISCARDED.MD

HYPOTHESIS_V23.YAML

FOCUSED_IDEA.MD ALREADY_SEEN.MD

LITERATURE.DATABASE

ONTOLOGY.MD

THEORETICAL OR 
EXPERIMENTAL?

For simplicity, let us assume to follow the “Experimental” branch
It could be both (we can follow the branches in parallel)

THEORETICAL OR EXPERIMENTAL GATE

Impl. Error

Wrong Hyphotesis / 
Need refi

Wrong Hyphotesis / 
Need refi
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DESIGN AND RUN EXPERIMENTS

THREE PRINCIPLES

1

2

3

INDEPENDENT EXPERIMENTAL DESIGN
Tests are derived from the hypothesis and its refutation criteria before seeing the 
implementation.

GROUNDED IMPLEMENTATION

CONTEXT SEPARATION

Agents reuse trusted scientific frameworks (e.g. Qiskit/Aer) instead of recreating 
simulators or domain physics unnecessarily

The implementation agent never sees hidden tests, expected outcomes, or evaluator 
internals, preventing test-specific workarounds and evaluation leakage.
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HYPOTHESIS_V23.YAML

EXPERIMENT DESIGNER AGENT

Produces

HIDDEN_TESTS.YAMLEXPERIMENT_CONTRACT.YAML

TEST_SUITE.PY

DESIGN AND RUN EXPERIMENTS

1
INDEPENDENT EXPERIMENTAL DESIGN
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HYPOTHESIS_V23.YAML

EXPERIMENT DESIGNER AGENT

Produces

HIDDEN_TESTS.YAMLEXPERIMENT_CONTRACT.YAML

TEST_SUITE.PY

DESIGN AND RUN EXPERIMENTS

1
INDEPENDENT EXPERIMENTAL DESIGN

PUBLIC

Agents reuse trusted  
scientific frameworks 

EXPERIMENT_CONTRACT.YAML

2
GROUNDED IMPLEMENTATION
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HYPOTHESIS_V23.YAML

EXPERIMENT DESIGNER AGENT

Produces

HIDDEN_TESTS.YAMLEXPERIMENT_CONTRACT.YAML

TEST_SUITE.PY

DESIGN AND RUN EXPERIMENTS

1
INDEPENDENT EXPERIMENTAL DESIGN

PUBLIC

EXPERIMENT_CONTRACT.YAML

The key point is that it describes the contract of the experiment, not the evaluator.
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HYPOTHESIS_V23.YAML

EXPERIMENT DESIGNER AGENT

Produces

PRIVATE

HIDDEN_TESTS.YAMLEXPERIMENT_CONTRACT.YAML

PUBLIC

IMPLEMENTATION 
AGENT

TEST IMPLEMENTER 
AGENT

3
CONTEXT SEPARATIONDESIGN AND RUN EXPERIMENTS

1
INDEPENDENT EXPERIMENTAL DESIGN
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HYPOTHESIS_V23.YAML

EXPERIMENT DESIGNER AGENT

Produces

PRIVATE

HIDDEN_TESTS.YAMLEXPERIMENT_CONTRACT.YAML

PUBLIC

IMPLEMENTATION 
AGENT

TEST IMPLEMENTER 
AGENT

3
CONTEXT SEPARATIONDESIGN AND RUN EXPERIMENTS

1
INDEPENDENT EXPERIMENTAL DESIGN

HIDDEN_TESTS.YAML

PRIVATE
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HYPOTHESIS_V23.YAML

EXPERIMENT DESIGNER AGENT

Produces

PRIVATE

HIDDEN_TESTS.YAMLEXPERIMENT_CONTRACT.YAML

PUBLIC

IMPLEMENTATION 
AGENT

TEST IMPLEMENTER 
AGENT

3
CONTEXT SEPARATIONDESIGN AND RUN EXPERIMENTS

1
INDEPENDENT EXPERIMENTAL DESIGN
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HYPOTHESIS_V23.YAML

EXPERIMENT DESIGNER AGENT

Produces

PRIVATE

HIDDEN_TESTS.YAMLEXPERIMENT_CONTRACT.YAML

PUBLIC

IMPLEMENTATION 
AGENT

TEST IMPLEMENTER 
AGENT

3
CONTEXT SEPARATION

TEST_SUITE.PYIMPLEMENTATION.PY

DESIGN AND RUN EXPERIMENTS

1
INDEPENDENT EXPERIMENTAL DESIGN
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IMPLEMENTATION 
AGENT

TEST IMPLEMENTER 
AGENT

TEST_SUITE.PYIMPLEMENTATION.PY

DESIGN AND RUN EXPERIMENTS

EXECUTE

PASS ERROR
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IMPLEMENTATION 
AGENT

TEST IMPLEMENTER 
AGENT

TEST_SUITE.PYIMPLEMENTATION.PY

DESIGN AND RUN EXPERIMENTS

EXECUTE

PASS ERROR

IMPLEMENTATION 
 PROBLEM

TEST-SUITE 
 PROBLEM

EXPERIMENT 
 PROBLEM

Failures are routed to the responsible agent 
through a predefined YAML artifact.
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IMPLEMENTATION 
AGENT

TEST IMPLEMENTER 
AGENT

TEST_SUITE.PYIMPLEMENTATION.PY

DESIGN AND RUN EXPERIMENTS

EXECUTE

PASS ERROR

IMPLEMENTATION 
 PROBLEM

TEST-SUITE 
 PROBLEM

EXPERIMENT 
 PROBLEM

EXPERIMENTS ARTIFACTS

A pass should produce the evidence needed to 
justify that the hypothesis survived the experiment 

under the declared conditions.

131



A. Berti & P. Dazzi

RESEARCH QUESTIONS / SCOPE

LITERATURE REVIEW

No
NOVEL?

reframe 
research 

gap

ALREADY EXISTS
Partially

PARTIALLY COVERED

FORMULATE / MODEL HYPHOTESIS

Yes

Theoretical
BUILD PROOFVALIDATE PROOF ANALYSE RESULTS

RESULTS 
HOLD?

PROOF 
HOLD?

DESIGN AND RUN 
EXPERIMENTS

Yes YesASSEMBLY SCIENTIFIC ARTIFACTS

PROBLEM / IDEA

No

DISCARDED.MD

HYPOTHESIS_V23.YAML

FOCUSED_IDEA.MD ALREADY_SEEN.MD

LITERATURE.DATABASE

ONTOLOGY.MD

THEORETICAL OR 
EXPERIMENTAL?

RESULTS HOLD? GATE

Impl. Error

EXPERIMENTS ARTIFACTS

Impl. Error

Wrong Hyphotesis / 
Need refi

Wrong Hyphotesis / 
Need refi
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RESEARCH QUESTIONS / SCOPE

LITERATURE REVIEW

No
NOVEL?

reframe 
research 

gap

ALREADY EXISTS
Partially

PARTIALLY COVERED

FORMULATE / MODEL HYPHOTESIS

Yes

Theoretical
BUILD PROOFVALIDATE PROOF ANALYSE RESULTS

RESULTS 
HOLD?

PROOF 
HOLD?

DESIGN AND RUN 
EXPERIMENTS

Impl. Error

Yes YesASSEMBLY SCIENTIFIC ARTIFACTS

PROBLEM / IDEA

No

DISCARDED.MD

HYPOTHESIS_V23.YAML

FOCUSED_IDEA.MD ALREADY_SEEN.MD

LITERATURE.DATABASE

ONTOLOGY.MD

THEORETICAL OR 
EXPERIMENTAL?

Impl. Error

EXPERIMENTS ARTIFACTS

Wrong Hyphotesis / 
Need refinements

Wrong Hyphotesis / 
Need refi

RESULTS HOLD? GATE
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RESEARCH QUESTIONS / SCOPE

LITERATURE REVIEW

No
NOVEL?

reframe 
research 

gap

ALREADY EXISTS
Partially

PARTIALLY COVERED

FORMULATE / MODEL HYPHOTESIS

Yes

Theoretical
BUILD PROOFVALIDATE PROOF ANALYSE RESULTS

RESULTS 
HOLD?

PROOF 
HOLD?

DESIGN AND RUN 
EXPERIMENTS

Impl. Error

Wrong Hyphotesis / 
Need refi

Yes YesASSEMBLY SCIENTIFIC ARTIFACTS

PROBLEM / IDEA

No

DISCARDED.MD

HYPOTHESIS_V23.YAML

FOCUSED_IDEA.MD ALREADY_SEEN.MD

LITERATURE.DATABASE

ONTOLOGY.MD

THEORETICAL OR 
EXPERIMENTAL?

Impl. Error

EXPERIMENTS ARTIFACTS

Wrong Hyphotesis / 
Need refi

RESULTS HOLD? GATE
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RESEARCH QUESTIONS / SCOPE

LITERATURE REVIEW

No
NOVEL?

reframe 
research 

gap

ALREADY EXISTS
Partially

PARTIALLY COVERED

FORMULATE / MODEL HYPHOTESIS

Yes

Theoretical
BUILD PROOFVALIDATE PROOF ANALYSE RESULTS

RESULTS 
HOLD?

PROOF 
HOLD?

DESIGN AND RUN 
EXPERIMENTS

Impl. Error

Wrong Hyphotesis / 
Need refi

Yes YesASSEMBLY SCIENTIFIC ARTIFACTS

PROBLEM / IDEA

No

DISCARDED.MD

HYPOTHESIS_V23.YAML

FOCUSED_IDEA.MD ALREADY_SEEN.MD

LITERATURE.DATABASE

ONTOLOGY.MD

THEORETICAL OR 
EXPERIMENTAL?

Impl. Error

EXPERIMENTS ARTIFACTS

Wrong Hyphotesis / 
Need refi

RESULTS HOLD? GATE

135



A. Berti & P. Dazzi

THAT’S ONLY THE 
TIP OF THE ICEBERG 

136

We may have overlooked some steps, and you may have identified cases that 
we have not yet taken into consideration. 
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ABSTRACTION SHIFT

WE DEFINED AN AGENTIC BLUEPRINT FOR SCIENTIFIC RESEARCH SUCH TO 
OBTAIN AS OUTPUT A SCIENTIFIC RESULT.

WE DEFINED THE BLUEPRINT BASED LARGELY ON INTUITION.  
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ABSTRACTION SHIFT

WE DEFINED AN AGENTIC BLUEPRINT FOR SCIENTIFIC RESEARCH SUCH TO 
OBTAIN AS OUTPUT A SCIENTIFIC RESULT.

WE DEFINED THE BLUEPRINT BASED LARGELY ON INTUITION.  

BUT THIS IS NOT SCIENCE.
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ABSTRACTION SHIFT

WE NEED TO FRAME THE PROBLEM AROUND THE IDEA THAT THE PRIMARY RESEARCH 
ARTIFACT IS NOT THE PAPER, BUT THE BLUEPRINT ITSELF
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WE CAN TRACK THE PARAMETERS FIXED IN THE BLUEPRINT AND 
MAKE THEM “LEARNABLE”.

ABSTRACTION SHIFT

WE NEED TO FRAME THE PROBLEM AROUND THE IDEA THAT THE PRIMARY RESEARCH 
ARTIFACT IS NOT THE PAPER, BUT THE BLUEPRINT ITSELF
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WE CAN TRACK THE PARAMETERS FIXED IN THE BLUEPRINT AND 
MAKE THEM “LEARNABLE”.

ABSTRACTION SHIFT

•AGENT CONFIGURATION: model, prompt, skills, tools, context visibility. 

•KNOWLEDGE CONFIGURATION: ontology, retrieval limits, ranking, candidate limits. 

•ARTIFACT CONTRACTS: schemas, fields, versions, read/write permissions. 

•CONTROL LOGIC: gates, acceptance criteria, loop limits, stopping criteria, routing. 

•EXECUTION CONFIGURATION: harness, environment, libraries, hardware, seeds, timeouts. 

•SCIENTIFIC EVALUATION: datasets, parameter ranges, metrics, statistics, thresholds. 

•OBSERVABILITY & PROVENANCE: logs, intermediate artifacts, decision traces, version history, provenance 

WE NEED TO FRAME THE PROBLEM AROUND THE IDEA THAT THE PRIMARY RESEARCH 
ARTIFACT IS NOT THE PAPER, BUT THE BLUEPRINT ITSELF
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ABSTRACTION SHIFT

OPTIMIZE

65% 74% 69% 85%

We need an eval set over the blueprint.
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ABSTRACTION SHIFT

We need an eval set over the blueprint.

This is the kind of abstractions we look for these days
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65% 74% 69% 85%

OPTIMIZE
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THANKS
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