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PERCEIVE ACT RE-PLAN
Environment + Agents

Recency = exponential decay
(factor 0.995)
Importance = LLM integer 1–10
Relevance = cosine similarity of
memory embeddings
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STRUCTURED OUTPUTS STRUCTURED OUTPUTS 
Agents exchange fixed-schema documents (PRDs, design

specs, diagrams) instead of free-form chat

PUBLISH SUBSCRIBE MODELPUBLISH SUBSCRIBE MODEL
Every agent publishes its output to one shared

message pool rather than messaging peers
directly in a chain
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Standard Unbiased Estimator for Functional Correctness:

n = total samples generated per
problem 
c = number of correct samples 
k = number shown to user

Combinatorics-based metric for code correctness

Also: 

Token efficiency / productivity ratios
4-point executability scale for qualitative-turned-
quantitative evaluation. 
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3.75 vs 2.25
Executability Tokens used per Line Revisions

124.3 vs 248.9 0.83 vs 2.5
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TELEPHONE GAME TELEPHONE GAME 
if agents just pass free-form natural-language messages to

each other in sequence, small hallucinations and
misunderstandings compound at each hop so by the time the

last agent acts, it's working off a distorted picture of the
actual task
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SEARCH TREE
PER SUBTASK

PRUNED*
OPTIMAL

PATH
Highest Score

PRUNED*
LLM

EVALUATOR

MCPS* A

A1 A2 A3

B1

B2

B3 B4

Scores Nodes

BEST PATH RETURNEDŶ

Node = an agent-generated response or reasoning
step. 
Edge = a transition between reasoning states. 
A root-to-leaf path = one candidate reasoning
trajectory.

PAPER 03PAPER 03

1. Selection: Pick the next node using UCB1:

Q(n)/N(n) + C · √(ln N_parent / N(n))

2. Expansion: Spawn a new agent at the
frontier; add its output as a child node.

3. Evaluation: An LLM judge scores the output:
quality score v  [0,1] + a pass/fail label.

4. Backpropagation: Push v up to every
ancestor: N(n) += 1, Q(n) += v. 

Good paths get chosen more next time.
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