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Teaching agents to remember through files.
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The context ends. The task does not.

Task: build a fitness-product showcase with products, collections, picks and comparisons.

Before the boundary CONTR.. txt After the boundary
Styles are present. CSS only. No HTML The history is gone.
The HTML body is — | body. Read the plan and
missing_ Rewrite all four sections. continue.

Context is replaced

The file persists

The memory must preserve what the next context needs.

Visual case - explanatory schematic; actual trace on slide 12 02/15
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A strong teacher still needs a usable memory interface

On-policy distillation learns from actions the student actually samples.

Student side Teacher side

Sample a meaningful Give useful feedback
memory action. on that same action.

If a write never appears, A strong task model may still be

It receives no supervision. unfamiliar with the memory protocol.

Memory learning depends on both action coverage and teacher feedback.

Introduction; Figure 3 03/15
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Use the file operations both models already know

A shared Bash interface, an episode-persistent workspace, one task-acting policy.

Create / revise — Search / read — Continue

Save requirements, Recover relevant state Use that state for the
findings when it is needed. next task decision.
and a plan.

Episode-persistent workspace

notes.md evidence/ CONTINUATION.md

Familiar operations provide the channel. Training teaches the memory.

CAMG-II interface; CAMP-I| method 04 /15



CAMP-II

The student acts. The frozen teacher scores.

The teacher sees the student’s recorded context and scores the response it sampled.

01 02 03

Sample — Score — Update

Task actions and file writes Scores the same tokens Train the student on both
come from the student. in the same context. task and memory tokens.

Token feedback = teacher log-probability — student log-probability

Learn from the teacher during training. Act without it at inference.

Method - detached token-level OPD signal with clipped importance correction 05/15
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One policy learns across five task worlds

Native task semantics stay intact. The file-memory interface is shared.

Shop Coding AutoResearch  General Visual

Six linked Repository ML experiment Multi-tool Website
purchases repair iteration knowledge work  development
Product evidence Diagnosis + tests Results + next trial Requirements + outputs  Visual findings + plan

One joint policy - ordinary Bash - persistent workspace

CAMG-II - five long-horizon environments 06/15
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File-based OPD gives the largest average gain

The full 4B comparison set. CAMP-| uses task RL; the memory baselines use OPD adaptations.

CAMP-Ii X

CAMP-| 54.2

MemOPD (w/ SFT) 51.8 + 1 2 m 8

HELM (single-model) 49.8 points over the strongest
Hy-Memory 48 9 memory OPD baseline
CompactOPD 48.2

Frozen 4B 45.3

ACM 39.2 2.97% the gain
HELM 36.6 From the same initial 4B:
MemOPD 0.0 +19.3 vs +6.5 points.

Table 1 - five-domain mean: four success rates + Visual panel-mean judge score 07 /15



The average improves; Visual remains a trade-off

CAMP-II versus the file-memory task-RL reference, CAMP-I. CAMP-| Il CAMP-II

100.0

100
85.2 812

68.8
64.1

46.5

50
37.5 38.3 40.2
32.0

Shop Coding AutoResearch General Visual

+14.8 pts +5.5 pts +25.8 pts +12.4 pts -6.3 pts

The largest gain over CAMP-I is in AutoResearch: +25.8 points.

Table 1 - Visual is a panel-mean judge score; other domains use task success

CAMP-II

08/15
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Files expose more memory actions to learning

The file interface is familiar to both models and used more by the student.

Memory actions / all actions (%) Lower surprisal

Nats per token - lower is more familiar

Files/Bash |ININEGIGIGIGIGIGNGGEGEGEGEEEGE 21 .

Teacher Student
Memory tools 7.8 Files 0.42 0.19
_ Tools 0.91 0.70
Compaction 5.9
Compact 1.40 0.98
0 5 10 15 20 25

A familiar channel gives OPD more memory actions to supervise.

Figure 3 - action share and frozen-model surprisal 09/15
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The teacher better recognizes task-matched notes

Does the teacher prefer a note from this task over a note from another task?

Files / Bash _ 76.5 76.5%

, on files
Memory tools i 63.8
Compaction 70.0

50% chance

This tests task relevance. Next: isolate what the student learns.

Appendix D.3 - same-task versus foreign-task memory preference 10/15



Learning what to write carries the gain

Mask memory-content supervision, or mask the same token budget at random.

CAMP-I I .
Compaction interface 48.2
Dedicated memory tools 48.2

Memory-content loss masked _ 47.3
Same budget masked at random _ 63.3

0 20 40 60 80

Which tokens are taught matters—not only how many.

Figure 6 - controlled interface and loss-masking ablations

CAMP-II

-17.3

memory-content
loss masked

-1.3

same budget
masked at random

11715
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The agent resumes from a plan it wrote

Task: Build a fitness-product showcase

A static gallery with product cards, collections, comparisons and customer reviews.

(a) Write task memory (c) Continue development Turns 37-54
a FitForge
CONTR. txt Turn 32
Problem

“a malformed CSS-only file”
“NO HTML body markup”

Plan Curated Fitness
“Complete rewrite of dist/index.htmi Products for ]

with all sections” TheModem Athiets .

“Featured products” - “Trending collections” S

Explore Collections View All Products

“Editor picks” - “Comparison cards”

16K+ 4.9

Context replacement - turn 33

(b) Retrieve task memory

Turn 35 ls -la

Turn 36 cat CONTR. txt

Write — replace context — read — continue

Paper Figure 5 - observed Visual training episode; not a causal intervention 12/15
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The result repeats across five training seeds

Same CAMP-I| recipe. Five independent training runs.

64.9 £ 0.5

Run 2 ® 655
- : N
Five-domain mean £ sample SD un 3 ® 644
Run 4 ® 65.0
Run 5 ® 652
64 65 66

CAMG-II average score - expanded axis 64—66

The five reported averages range from 64.4 to 65.5.

Appendix C.3 - sample standard deviation across training seeds 13715
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The learned policy improves on two external benchmarks

Both model sizes improve over the checkpoints they start from.

Terminal-Bench 2.1 SWE-Bench Pro V2

4B initial 23.1 4B initial 11.2
4gcamvr-i | :0.0 sscamvp-i - [ 5.1
9B initial 23.1 9B initial 23.1

og cavpr-il [ 5.0 og campr-il [ 0.
0 25 0 25

50 50

35B-A3B reference: 33.8 35B-A3B reference: 27.4

Memory learned in the gym carries into new task benchmarks.

Table 2 - success rates (%); larger reference is Qwen3.5-35B-A3B 14 /15
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Familiar operations make better teaching channels

Teach memory through files.

The principle Match the memory interface to both the student and the teacher.

The method Distill the task policy’s own file actions with token-level feedback.

The evidence Higher average scores, memory-specific ablations and external
transfer.

One shared file-memory interface. Five long-horizon task worlds.

CAMP-II - Coding Agent Memory Post-Training Il 15/15



