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{£55 1: 4% Sony BEXLAINEIEANEEER, EEEZRIE: #EAGE — HEHE

ZRHE — IEA ‘sony headphones’ — maty Search — ¥JF7F Sony BEHIER, 155
Shared task structure KRR RIS,

SHARED SEARCH PROCEDURE TASK-SPECIFIC FINISH 1£% 2 E?ﬁ%ﬁ%ﬁﬁﬂg1ﬂ*§g|ﬁjo %E;ﬁgﬁ*% HA%E — ?ﬁ%”?ﬁgﬂz — iEE
. NI S I — [ERSLEERYN AZ o .
ey doto ;ggch _ fill('sony _ click  open Sony _ Add to A ‘wireless keyboards’ — g Search — [FHEERMNE. (ESHFERIKE: &
wish st P ones tomy store box headphones") ~ Search result Wish List Ex/IMEERAE.
o fing BRI S PEAREIRE LI
i . goto fill("wireless click read result report
Flr‘ldthewwelesskeyboard ctore - search - keyboards™") - search orices = minemax A~ N i L o — at .
price range box SKRNERE: FRn—HEEMNENANEZNE? 3R—E A INER
: AR E? EmEH—RR. 08, BIaSEsikEe?
Lots of structure recurs in agent tasks.

TODAY'S QUESTIONS:

REPRESENTATION INDUCTION LIFECYCLE

Should the shared structure be How can the agent induce it When should a skill be retrieved, checked,

text or code? from experience? revised, or forgotten?
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Methods of updating the agent

LOCATION

PROS CONS

Context window
LAST LECTURE

External artifacts
THIS LECTURE

Model weights
SFT LECTURE

EF SRR

high fidelity to what happened costly, noisy, does not decide what

matters

inspectable, editable, retrievable, must be induced, selected, and
portable maintained

faster inference, broad behavior slower updates, opaque, model-
change specific

What experience is worth turning into an external artifact?
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Types of experience

Episode Fact

A full trace, every observation and “This store shows prices only on the
action product page.”

Useful if the fact recurs in future tasks, or
can be updated.

Useful if the exact product, prices, or
sequence will matter again.

A S FH
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Skill

fill the search box — click search —»
open a result

Useful if later tasks will repeat the same
pattern.
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ESHNEEILEFITEGRT.
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Memory versus skill

Skill

reusable knowledge
about how to act. Code,
text, or both.

Memory

saved from the agent's
own interaction

induced skill
e.g., a skill the agent
induced from its own
successful searches

e.g., arelease checklist a

e.g., a previous product
person wrote

purchased
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Skill creation pathways

SKILLS AS INSTRUCTIONS

SKILLS AS LEARNING

Author

Source

Strength

Main burden

PMAFEIEX - I CMU BEFIEA - IFEHI7IRC - RISREEE cmu-agents.com

a person or organization

existing expertise, policy,
documentation

known intent and provenance

expert time to write and maintain

the agent

its own episodes and outcomes

works where the skill must be
discovered

judging outcomes, verification,
curation
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AT wErIEE

Authored skills

AT IREHIEE
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E—BREREEAER Pull Request XIE: BRI FEKIEHXES Python £

] ] 1. {60 Black HEL, (FRIREI 88 N2, (EAIEAEEEY I Ruff 1

What s a skill? 5. FiAL AP HEARESET . [F Google RISHISTAYS/IE : FEHE
HERTA Pytest s,

THE SAME REQUEST, TYPED INTO EVERY PULL-REQUEST CONVERSATION o . . e “ . . . .

Please check this Python code using: éﬁﬂ"\ﬁ&ﬁﬂEiﬂi&ﬁgﬁﬁiiﬁ$ﬁjﬁéﬁﬁﬁﬁﬁg, 1&”&”7%}]”@“1&*\ EEE PU”
- Black formatting with 88-char line limit Request }l-g&@zﬁﬁ

- Ruff linting with our custom rules N °

- Type hints for all public APIs — S TS )

- Google-style docstrings Etﬁ?iﬁgEEAgﬁ—%o I#F_Jéﬁzi’%g*%ﬁgﬁiﬁfml&ﬂlig, #§1Téﬁ5}§ﬁgo

- Pytest for all new functions

FRBER—ANHCI, BFERAHESMBIMIAIE. MAFIRIR.
. Whgn you want to do somethlpg repeatedly followmg a fixed spec. e.g. adding tests, OpenHands - Michelini 55 Neubig, (A{ToIREMIYEEARZES) | 2026 ~
reviewing pull requests, upgrading dependencies

= Here a person wrote it. Later in the lecture the agent is asked to notice the repetition
and write the skill itself

* Implemented using a collection of files. Documentation, scripts, and resources that
provide guidance and automation

OpenHands - Michelini & Neubig, “How to Create Effective Agent Skills”, 2026 /
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B4R "python-review/ : WEERY SKILL.md™ (18 + ToiUE) ; 7%
‘scripts/” (AIHATAES) . ‘references/” (3Z#H) . "assets/” (H&tlk. HIE) .

Example of an authored skill T v —
KRS . 'HE Python XIF& . ‘#&E Python lint' SRR AASRERFER;

PACKAGE SKILL.MD
python-review/ fi&15E4E python review, code review, lint python, IEM#REA Python
SKILL.md # Required: instructions + metadata name: python-review . . . .
scripts/ # Optional: executable code description: This skill should be used when the user asks to Code ReV|eW, #‘LHEH;&QEH,F/EEE Python 1‘bﬁg°
references/ # Optional: documentation "review Python code", "check Python style", "lint Python",
assets/ # Optional: templates, resources or mentions code quality. . « — . . .
triggers: Eg& 1: "SKILL.md TU’!%HE (YAML) / yzﬁ\ggbniko Eé& 2: SKILL.md _I__EB'Z (

Markdown) , EERRRATEASINGL, ROR 3: RERSCHE (STA. BIA. %B)
) , R RENERECT AR A

# Python Code Review

Review Python code using company standards ... ﬁﬁﬁfﬁ?&ﬁg gﬁﬂiﬁﬂﬁﬁ?ﬁ?ﬁ-ﬂﬂiﬁ, H%Wg{ﬂ&%ﬁg{z@ﬁlﬁﬁﬁﬁiﬂyo

LEVEL FILE CONTEXT WINDOW . . N N _
X ot ) R ~l: OpenHands, (AN{EIBIEBEMAIEREMAIEE) ~; FIi&: Anthropic, (
SKILL.md metadata ways loade N . —
HNESCHFRREEREAREE) ~; AgentSkills 5B ~
2 SKILL.md body (Markdown) Loaded when the agent triggers the skill
3 Bundled files (text, scripts, data) Loaded when the agent reads the files

Progressive disclosure: Names and descriptions load up front; the rest is read only when the agent calls for it.

Example: OpenHands, “How to Create Effective Agent Skills” / Table: Anthropic, “Equipping agents for the real world with Agent Skills” ~ AgentSkills specification # 9

AT IREHEEHIRA]
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Progressive Disclosure: Indexing skills

SYSTEM PROMPT

## Skills

Before replying, scan the skills below. If a skill matches or is even
partially relevant to your task, you MUST load it with skill_view(name)
and follow its instructions. ..

<available_skills>
code-quality:

- python-review: This skill should be used when the user asks to
"review Python code", "check Python style", "lint Python", or
mentions code quality.

workflow:

- submit-task: When the task is complete, take the required steps to
submit the solution. DO NOT submit without invoking this skill.

- release-notes: ..

</available_skills>

Only proceed without loading a skill if genuinely none are relevant.

Abridged from HermesAgent - agent/prompt_builder.py (MIT) /

ATHATUIKEE . $XBEERS
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ZgfRaafl: BEER1, 3 TERRGEE. REREESESILEEED1EX, &
BT “skill view(name) INEFHEREIES......

A AARZEEES|: ‘code-quality” FHY python-review : FHFEK ‘#HE Python
89" . '#&E Python XIf&' . 't&E Python lint'" EiRRANIDEERER,
‘workflow™ HY ‘submit-task’: {ESTREFITERILZE, RARZXEERNS

123%, BHE release-notes ......
RBEMSDSBIEXEERY, AR LARINE R BEMArEE,
#&%%B8 HermesAgent - "agent/prompt_builder.py” (MIT) ~
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Progressive Disclosure: loading skills with tools

TURN

WHAT ENTERS THE CONTEXT

1 System Prompt

2 skill_view('python-review"')

3 TERMINAL python scripts/run_checks.py
src/

4  skill_view('python-review',
'references/docstring-style.md"')

HermesAgent - tools/skills_tool.py / Assignment 1 - §1.4 Load skills 7

AMHTUNEE : (ER T RINEGREE

the index of skills: names and descriptions only
=3k tokens in Hermes

the skILL.md body, as a tool result: the review steps, as
text

once; invoke_skill inAssignment 1

the script's output: Black and Ruff findings

the code itself never enters

the docstring rules
only when the model calls for them

Anthropic, Agent Skills #
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B 1E, REfRa: BIREERS| ((NEFRFIER) BMALTI, Hermes %y 3K
18)7T.

5 2 4, skill view('python-review'): DUTEEZRFZZIOAN SKILL.md' IEX,
RIEELSE,; RlE—X. Rl 1 9{EA ‘invoke_skill',

5 3 &, &imHiT python scripts/run_checks.py src/": 245 Black #1 Ruff A9
MESRBA LT, KBASFRHANLT,

% 4 &, skill view('python-review', 'references/docstring-style.md’): R&

TR EERS A IS RFER AN,

HermesAgent - “tools/skills_tool.py” ~; {Ell 1 - §1.4 INFEFEE ~;
Anthropic - Agent Skills
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Measuring improvements from skills

Phase 1: Benchmark Construction

Skill Ecosystem
234,896 1,773,213 5,891

N4

o

Deduplication #

2,014,000 Unique Skills

Task Submissions

400 i
142 ™ Tasks s .
Contributors veise

Phase 2: Quality Filtering

— o
(" Automated Human Review q
| P>

" |

|

| —
| []
\ - ] Ialidity
QStruc[ure ! oData Validity /
]
Oracle 100% v Task Realism
i 1@

' .
| oAI Detection 1 oOracle Quality |‘
\ ' |

: QAmi—Cheaﬂng )
]

|
o | @ Loakage Audit 1 @Skill Quality b
1
-

Phase 3: Evaluation

. T h 'l \
Task Agent
Setup Execution

@y@ OpenHands

- r
3 Claude Code

87 Tasks 8 Domains

= SkillsBench: 87 real-work tasks across 8 domains.

+
C ills
\% Codex CLI
([With skills] ) -
(Bras] ) .Gcminj CLI
A

Verification & Results

'T an * Pass/Fail

pytest PR
+16.6 pp with Skills

9,396

18
\Conﬁguralions Trajectories

= Curated task-skill pairs. Humans choose the skill bundle supplied with each task

= Main experiment: no skills vs. curated skills. 18 model-harness configurations X 87 tasks.

Figure: SkillsBench - arXiv 2602.12670
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BNER 1: EDENIRE, FREESES: 234,896; 1,773,213 5,891, XEEEZ
2,014,000 MMBFZEE, (E551R3L: 142 {[ummiE. 400 IESs.

PYER 2: [REMi%. BaeE: £, Oracle 100%. Al #&30. SHFEHEIT. AT
HE: HEEMME. ESEXLM. Oracle RE. HERE. RIE#K, I 87 IES.
8 P,

BER 3: HMh. EBIRE: AEfvee. RBithee. 3 Ridia. EHeelAHhiT:
OpenHands, Claude Code, Codex CLI, Gemini CLI, IUFS%ER: pytest,
W / KW, EFRfEEENN 16.6 MESD R, 18 FECE. 9,396 KL,
SkillsBench: kH 8 MluEiRY 87 MESL TIHES. RINESSHREERIECXT; H
NERABMESRENIEEE. T2XLW: MRS RMHRNIEEERIXILL;
18 FREL—HITIEZRECE * 87 IfESS.

[&]: SkillsBench - arXiv 2602.12670 ~
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e BT RM 33.9% 1257 50.5%. Effl: No Skills, Skill Lift, OpenAl,
Anthropic, Google, DeepSeek. Moonshot, Zhipu, MiniMax, xAl; Z\4H

Gains and limits of human-authored skills R, HEERYEDIE Gemini 3.1 Flash Lite, MiniMax M2.7, GPT-5.4 Mini,
Grok 4.3, DeepSeek V4 Flash, Claude Sonnet 4.6, Gemini 3.5 Flash,
|m e = = DeepSeek V4 Pro, Gemini 3.1 Pro, MiniMax M3, Claude Opus 4.7, Kimi
ofiEE EER ¥ » = K2.6. Claude Opus 4.8, GLM 5.1. Gemini 3.1 Pro. Claude Opus 4.7.
GPT-5.5,

Resolution Rate
(=1 (=3
ES [

—

o k
[

PXIMERAYRRE S E AR EER, RIEH 1-3 TUEERUESS LR AL >4 Tufes
HESKEES,; 85EHY SKILL.md AEHERHEAKE.

£ 87 TYESHRY 13 Ti L, EENRIERRAERIE, FRAEAREENETFAIBOASR
B

Skills raise the average pass rate from 33.9% to 50.5%. SkillsBench - arXiv 2602.12670

S
o

o

o
=3
L

= Focused skills correlate with larger gains. Tasks with 1-3 skills improve more than
tasks =4 skills; shorter SKILL.md groups also show larger gains.

= Skills still hurton 13 of 87 tasks. A skill can displace a better default strategy.

SkillsBench - arXiv 2602.12670 / 13
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PERRML: (FPTIESRENARBESRRY—RER7.

i HAZEDRS: TANECHITERENEE, BRIEREICEN
Sources of skill packages e e sy

FREREMOIE: EeeABITREHERINTEER. Hermes 2 “skill_manage” T
B, T8, Ex aiffibrTzee; OpenHands 124t /skill-creator @<, RIEE

Bundled Installed or written Created by the agent )
o _ . _ _ BEMRNISER A TARmiS R RE. FRAERMAI, ARAREXEHSIUERYREE.
Ships with the harness as part of its A person writes one for their own The agent writes the same package
default set. work, checks it into the repository itself. Hermes exposes a OpenHands BN . FREMNEFHAEREE, TSR ERNTIERS T
under .agents/skills/,orinstalls skill_manage toolthat can create S
’ I SRS R
it from another repository or a patch, or delete; OpenHands has a BpelE, AERL/ LR,
By [eiatt-ereator command ther HermesAgent $X8E3C#S ~; OpenHands, (A{ALIEEMATEEENEE) ~

drafts one from the workflow the
agent just finished. A person can
review either before it ships.

OpenHands' advice: don't write a skill from scratch. Create it right after the agent finishes a workflow you want
to repeat, then test it a few times.

HermesAgent skills documentation / OpenHands, “How to Create Effective Agent Skills” ~ 14

HREEEHIRIR
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Case study: maintaining a code-review skKill

MAINTAIN - [logeach run) - (scoreeach run] - [find recurringfailures] - [patch SKILL.md ]

= Evaluate the outputs. After each PR merges, a model judge counts how many of the
agent's suggestions the humans kept.

= Have a model analyze failures. It reads the run notes and names what recurs: ignoring
repo conventions (~15%) and approving PRs with a critical flaw (~10%).

= Update SKILL.md.The same model drafts it: request changes whenever a critical issue
is found, and check a suggestion against the repo before posting it.

OpenHands - Michelini & Neubig, “How to Create Effective Agent Skills”, 2026 /

EHIAF: PRI EHEERES

ANETE - I CMU B5EA - EBBISTIRE - FSE#SRE cmu-agents.com

JR PDF % 15/46

ZH / P3GEX - 5 1/1 85

OpenHands B SIBESXE Pull Request #8z1T python-review™ 258U
KB EREE.

HEFTAE . HERKEE — IBRBXIET — AERIETITD — KHREHIAIRK
— &% SKILL.md",

M 819 PR 6Fa, BRELTESRSITASRE 7S ORERIEE.

LHRRIDHTRN: EEUSTICRAKHEMAYER, FINRREELNE (49 15%)
VAR AEAAETERFERHBHLE PR (29 10%)

B SKILLmd": E—EEEEEN; AWFEARITEKRREHEN, RMENY
RIS RREERE.

OpenHands - Michelini 5 Neubig, (W{AEIEZERAIEREMARIZEE) , 2026 ~
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Memories: facts, lessons, and
episodes
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Managing an external memory

LLM Finite Context Window (e.g. 8k tokens)

A

r N
Prompt Tokens Completion Tokens
ettt oot sty |
1 i ]
Read-Only (static) Read-Write Read-Write
MemGPT System Prompt Write via Functions Write via Queue Manager

Function Executor Queue Manager

Archival Storage Recall Storage

Read via Functions Read via Functions
Write via Functions Write via Queue Manager

recall_storage.search(“six flags”)

100 times”,
t met at six flags”

Figures 3 and 2: MemGPT - Packer et al., 2023

EEINICIZ
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Reads and writes are function calls the agent issues itself.
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LLM BR ETXEN (Hla0 8K ialrt) HiRmarcilthEimmndk. ReX8aR
FZiie< (RIE. &, B MemGPT RGtRnEM) . TFLETX (FE5E, B
BREEAN) . FIFOB\ (FIiEE, HPAGIEEREAN) ;| #hEXAmHETX,

A B REGERAIE A, REGITR SIS IEESRHITEE., BIIZFE:
BT R EGEE, HBATIEERREA.,

ZiERA: ‘recall storage.search("six flags")', BR 3 &ER (B 1/1 W)
[01/24/2024] "I love six flags” ; [01/14/2024] “ilove six flags been like
100 times” ; [10/12/2023] “james and | actually first met at six flags” .

RN NE RSB 1T /A LR EER.
3F1E 2: MemGPT - Packer &, 2023 ~
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TN (ADD) : MSRTEREIRILIAE,
Handling memory COﬂﬂiCtS &3 (UPDATE) : ¥mBRESE TIMBICIZ,
W (DELETE) : ¥lSm=THERIT.
TIBfE (NOOP) : FEEMRMSIEES, WSEFRE,

Summary
Generator

A

Yy

)

=]: MemO - Chhikara &, 2025 ~

fetch similar memories

Extraction Phase Update Phase

Messages

e Summary Top ‘s’ similar
[ ] memories
—
— Y]
Last m messages
New memories
LLM
New extracted
memories
ADD UPDATE DELETE NOOP
nothing similar is stored yet messages change an existing messages negate an existing messages are already stored in
memory memory memory, or irrelevant
Figure: MemO - Chhikara et al., 2025 ~ 18
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SIS — THERRTNRED — REBEM&KE — BEilE—ES.

=i 1 —RIEEREA A, XS T 1776 £ 10 B 28 HEALI MR RF=
ERHRMhAEAD? © [@Z Finish[Battle of White Plains]: $&i%.

ERRIRIR: . BREEERNE—RIR, BERREET —IHEIRIER. ...
HEBRREESER, HIINBRIER......

=94, 2: [A1Z Finish[The New York and New Jersey campaign]': IEff.

Remembering feedback on trajectories

attempt ' — [ evaluator: predict reward ] - [ reflection: generate feedback ] — | retry the same task

ATTEMPT 1

“What was a series of battles ... fought on October 28, 1776 near White Plains, New York?”

Finish[Battle of White Plains] incorrect Reﬂexion . Shinn %' NeurlPS 2023 IV

GENERATED FEEDBACK

“... the question asked for a series of battles, but | only provided the name of one battle ... | will make sure
to provide more context, such as the name of the campaign ...”

ATTEMPT 2

Finish[The New York and New Jersey campaign] correct

Reflexion - Shinn et al., NeurIPS 2023 ~ 19
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Similar-trajectory conditioning

= What is stored: whole
trajectories, both successes and
failures, sometimes rewritten and
annotated before storage.

* Where the pool comes from:
collected offline in a training
phase, grown while the agent
works, and/or hand-written in
advance.

* How it is used: retrieve the runs
most similar to the new task
using text embeddings, and
include them as few-shot
examples.

Expel - Zhao et al., AAAI 2024 / Agent S - Agasheetal., ICLR 2025 /

ETRIEFIHI TR

u Tack N
Task 1 @
o
=
= -
s .=
U

e = / ‘@ T Insight
Experience ' Guidance

Gathering @
Experience
Recall "
Experience Insight o
Pool Extraction o
& 1
Q Training phase © Evaluation phase

Figure from Expel, Zhao et al. 2024

Synapse - Zheng et al., ICLR 2024 ~ ICAL - Sarch et al., NeurIPS 2024 ~

PMAZINEX - E CMU EAEAR - FHRUIRT - FRISIRHERE cmu-agents.com

20

REATR: TEHIL, BIEAINTIRY, BERFRISESHRMLER.
ICIZIRIR: EISMERBEEIE, SR TIFITELRER, M/ BRATRE.
AL BYNARANERSHESRBUEITICR, FRBEIEADERTA.

E]: Expel - Zhao &, 2024, Expel - Zhao &, AAAI 2024 ~; AgentS -
Agashe &, ICLR 2025 ~; Synapse - Zheng &, ICLR 2024 ~; ICAL - Sarch
£ NeurlPS 2024 ~
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|RZRFREE

Inducing skills

21
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Skills as reusable chunks of a task

SEARCH FOR A PRODUCT REPORT A PRICE RANGE

Show me results for {query} What is the price range for {query}?

Reuse — e
#To find {quer‘y}, I will type it into the store's search | # To get the price range for {query}, | will first search the
box and submit. | store for it.
fill('element145', {query}) Add steps £111( element145', {query})

click('element147") N ek elenemaag )

# The results list a price on each card. | will read the lowest
and the highest.

send_msg_to_user("{low} to {high}")

How should a skill be represented? We'll compare text vs code.

(EAES SRR ERAIEEE

PMAFEIEX - I CMU BEFIEA - IFEHI7IRC - RISREEE cmu-agents.com
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BEREm: B {query) RHERER,

LB  BEK {query}, REERIEERETRATIER. ' AR
fill'element145', {query})’, BEAR click('element147')’,

S/ - IRENMBXE: ‘{query} INMBXBEZ/? ' EREEREHR, AS
VSRR LRI, IBEBRNTIESMN: send msg_to_user("{low} to
{high}")",

1BINEE: 1EE ‘element145” F a5 element147,

FREENAMAIZRTR? 3% NRECBSCAFUA,
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Skills / program induction in past work

async function combatZombie(bot) {
4 23 Mine Wood Log
~ co indInventoryItem(
N D .
AN ens olel)B Make Crafting Table
it
M d")s

lake Crafting Table \ Craft Stone Sword
)f’ Skill

. 5

g New

B Combat Task Retrieval
% Zombie o o ) ’ .
} Cook Steak
Mine Wood Log Combat Zombie
Env Feedback Code as Refine Program
Execution Errors Actions 0

Update );J @& A~dd New kil

Exploration
Progress
Environment Self-Verification

Make Furnace

Craft Shield

P Y L X I

Figure: Voyager - Wang et al., 2023 DreamCoder - Ellis et al.,,2021 »  Stitch - Bowers et al., 2023 LAPS - Wong et al., 2021 ~

LMERRFPRYIREE / F2/FI39R

PMAFEIEX - I CMU BEFIEA - IFEHI7IRC - RISREEE cmu-agents.com

Voyager. Induce functions for increasingly complex action sequences in Minecraft, each calling earlier ones.
DreamCoder. Induce functions that compress a corpus of solved programs; later search reuses them.

Stitch. Fast symbolic compression: find functions that capture the most shared structure in a corpus.

LAPS. Natural-language task descriptions guide which functions are induced and how programs are searched for.
LILO. An LLM writes programs; Stitch compresses them into functions; the LLM names and documents each.

LILO - Grand et al., 2024 ~
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Voyager: 7t Minecraft FIRRESEGHREIRRTHFTIREL, SN REEEARR
|F4RAYEREL.

DreamCoder: |34REEEEE—HEMRIZEFAIRLE, FEHEREERTEL].
Stitch: RIEFFSELE, SHAHBRENTRS LSRR,

LAPS: BAESESHAIESETPPLRE, LUIRIMERERIER.

LILO: LLM 527, Stitch SEEAENEE, LLM AR REmR RS,

E]: Voyager - Wang &, 2023 ~; DreamCoder - Ellis &, 2021 ~; Stitch -
Bowers &, 2023 ~; LAPS-Wong %, 2021 ~; LILO - Grand &, 2024 ~
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Inducing skills online

evaLuation serTing A successful evaluation task updates memory before the next task arrives.
Evaluate cumulative success rate over all tasks seen so far

SKILL MEMORY EVALUATION TASKS ARRIVE SEQUENTIALLY

search for a product @ induce @ add a Sony bluetooth headphone to my wish list

. . after success <
add a product to the wish list

— on a later task © find gaming accessories added in the last month

@ apply
grows across the evaluation stream © what is the price range for wireless keyboards?

report a price range

TE2e 240z RE

PMAFEIEX - I CMU BEFIEA - IFEHI7IRC - RISREEE cmu-agents.com
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WERE: TGS ST T IMES B ATERE; THERELA
AT ESHRI R,

RGN 1R, BERINEEES, BENMERE); RaiETHEs
FORTIE,

THEESZIRFZIE: 1.0 Sony BAEHUNANRERBR,; 2. % ENTRRIMNAY
I, 3. TERERINBXERSD?

RINfRIAM; FHIERMESTLIER: @ M.
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F3: 51 — ) - 3 — EAN —iBlz.

The lifecycle of an induced skill PR IEfE — MR 1R A3 — R

#HR: R — N0 — 858 — BR] — icla.
LEARN episode ' — [judge ] - [ induce ] - -

USE [ memory ] - [ select/retrieve ] - [ act ] — | outcomes

MAINTAIN outcomes ' — [ add ] - [ repair ] - [ retire ] - [ memory ]

34852 BERYE An I HA
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Inducing textual representations of skills

LEARN judge admit

NL query

Tell me the number of reviews that our store ’

. . P Few-Shot
received so far that mention the term “satisfied Prompting
|4

% click(“Marketing”)

K%} .

S Actions click(“All Reviews”) Induce
Memory

fill(757, “satisfied”)

click(“Search”)

send_msg_to_user(“2")
v

Judge
Final state predicted to be correct?

YES» NO v pass

Agent Workflow Memory - Wang et al., ICLR 2025 ~

| 3HFRBERIS A TR

PMAFEIEX - I CMU BEFIEA - IFEHI7IRC - RISREEE cmu-agents.com

o

\

L
Zora Wang

Task: Search for reviews matching “{term}”
Actions:

# To find reviews for {term}, I will search for “{term}”
in the reviews page

click(“All reviews”)
fill(757, “{term}”)
click(“Search”)

Memory
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FIMNER: TH — 134 — A,

BRIESER: 'SFEREBRAL, AERERTFeTRESOFRER RE —
15?7

&11750: mds Marketing'; s "All Reviews'; £ 757 4MEE ‘satisfied’;
iy Search’; 1AM 'send msg to user("2")’,

DEEARIRT T, EeERAMHEgTEE: (12— EERaS "{term)” BEE; 17
F—EFICTREER "{term}” |, = All reviews', 1HE 757 &89 {term}
, B ‘Search’,

¥ TNNRRRSERER? 2/5; 8.

Agent Workflow Memory - Wang %, ICLR 2025 ~
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Agent Workflow Memory BYIF48R7R: AE—HMNIISAES, BRI
AN d . HETIER.
n induction prompt BMIFESBRESIESHN—REIBRESIITH. FREXIZMESHES
Learn [ Judge - BT FE, FHEENFEREBRAIER.
BN LERNEESHEERNFER. FEERBUSESNIER. 81 I
RELEERNEER, KRR, FRERYTESRTIFEEITR (MAXA.

=
ZENA)
Each given task contains a natural language instruction, and a series of actions

to sc?lve the task. You need to find the repetitive subset of actions across AWM - Wang %: ICI—R 2025
multiple tasks, and extract each of them out as a workflow.

INDUCTION PROMPT FROM AGENT WORKFLOW MEMORY

Given a list of web navigation tasks, your task is to extract the common workflows.

B A1 ~

Each workflow should be a commonly reused sub-routine of the tasks. Do not
generate similar or overlapping workflows. Each workflow should have at least
two steps. Represent the non-fixed elements (input text, button strings) with
descriptive variable names as shown in the example.

AWM - Wang et al., ICLR 2025 — Appendix A.1 27
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EZ: BESICIZER. EMAFEMEE, MHARTINER (%) ; Kt AWM
(RE%) 5% (%8%) .

ESTOIGERERINIENZLY & b BfEikite, EHMHERNIHLE;
SREUtE AR, B7s A Bl B FUBREL,; SREN A B B RUZBIERTE); FIRTLAERSEARE

Cross-task memory compounding

o Get driving ti .. . . . — . b —
R 40 fomAtoB A T A FFE B, BHIZMIARY Hilton SIS, HRrBIMmEHABES1TH
o  Display theroute R s Find a Hilton hotel .
© from place Aoto B Decide if can near ﬂﬁis Iocatiol?,
(. : t t N
o 30 0 drive from AtOB 0 est walking 40 MBS, PREEIRT AR 22.5 NES M.
% o Gt the o in a given time path to a rll(earby
e e Z1 upermarket ...
2 code of a place supermarke = AWM - Wang 2, ICLR 2025
2 20 Getthe @ Y
a1 coordinates
> of a place o
© 10 2 Find cafe Gap widens to 22.5
5 near a place
= after 40 examples
3 Find a place
o 0 by its name
< © >
- AWM
Number of examples baseline
Figure: AWM - Wang et al., ICLR 2025 ~ 28
t N
BESICIZER
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Skills as text vs skills as code

Text + examples Code

Task: Search for gaming accessories within a date def search_product(search_box_id: str, query: str):
Search for a product using the search box.

range Args:

Action trajectory: search_box_id: ID of the search input field
query: Search query string to enter

click(1274) # Navigate to the Video Games category Returns:
None

fill(473, {search_terms}) #Entersearchterms Examples:
including product name and year search_product('595",

click(478) # Execute the search

'sony bluetooth headphones')

click(search_box_id)
fill(search_box_id, query)
+ Flexible: a hint the agent interprets and adapts to the keyboard_press('Enter’)

page in front of it

I search_product('595', 'Macbook') Usable as a tool
- Manual: the agent still issues every low-level action itself,

copying and modifying + Testable: run it before storing it
+ Hierarchical: skills call skills
+ Efficient: one call replaces many model steps

- Rigid: does exactly what it says, even on a page that has changed

Workflows - AWM, Wang et al., ICLR 2025 # Skill - ASI, Wang et al., COLM 2025 ~ 29
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XK + =5 E5—EBEFeERERE . 1To0lE: R 1274 #N
EEFiERER; ES 473" 489 (search terms}) (BIERRBMER) ;| =t
478 PUTHER.

NARINR: Rif, B LIEBR A HRESINEEE. RR: ATRS,
BREKDFEETREENERRT, HEH. BHUE<.

A2~ “search_product(search _box id: str, query: str)": {FFEZIEEZRR
. S8 BERBAE ID. ERANESFRE,; TREE. 5751
‘search_product('595', 'sony bluetooth headphones')’, R RHERIE. H
B5&EifF% Enter; SI{EATE[EMA.

ABIER: JEFRFREITUL, RETUSERRxRE, —XERTEREZT
REPER, PUTEM. e RIMRGE, WERUEINETEHRITEEEERF.

Workflows - AWM, Wang %, ICLR 2025 ~; Skill - ASI, Wang &, COLM
2025 ~
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Inducing code skills

NL query
Tell me the number of reviews that our store ’

received so far that mention the term “satisfied”
L4

LEARN judge

click(“Marketing”)

Induce

episode

ACtions 13 (“AlL Reviews”)

fill(757, “satisfied”)
click(“Search”)

send_msg_to_user(“2")

Judge

Final state predicted to be
correct? Skills used?

YES» NO v pass

Memory 4

After ASI - Wang et al., COLM 2025 ~

| ZRCRETEE

PMAFEIEX - I CMU BEFIEA - IFEHI7IRC - RISREEE cmu-agents.com

Few-Shot
Prompting

|

skills

test

Lineage: Voyager grew a memory of code skills in Minecraft

|

Zora Wang

def search_reviews(search_box_id, search_button_id,
search_term):

"""Search for reviews with a specific term.

Args: search_box_id: .. ..

Examples: search_reviews('757', '704'
'great')"""

’

fill(search_box_id, search_term)
click(search_button_id)

def open_marketing_reviews():

"""Navigate to All Reviews under Marketing.
Examples: open_marketing_reviews()"""
click("Marketing")

click("All Reviews")

open_marketing_reviews()
search_reviews('757', '704', "satisfied")
—msg—to— (ugny

30
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FIMER: 1 — 138 — AN, BAESER:

==

"SIFREIERIALL, AEWE
RIHEHAESOFRS "R —R?

t&T51780: s Marketing” §1 "All Reviews'; 1ES 757" &9 ‘satisfied’; st
‘Search’; FARAFAIE 2.
DR TR search_reviews(search_box id, search_button id,

search_term)’, FAFHERIEEREITE; B3 open_marketing_reviews()'
. SfinZl Marketing A All Reviews,

sehiiee, HBER open _marketing reviews()® # ‘search_reviews('757","

704, "satisfied")’; &5 ‘send msg_to user("2")’, IFHIRERRESEEER. 2
BfERxEE, /8, Bid.

¥4mB ASI - Wang &, COLM 2025 ~; iGZk%: Voyager 7 Minecraft &3
FERBHEECIZ ~
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Code skills allow testing
LEARN judge induce

CODE SKILL ADMISSION

candidates = propose_skill(task)
episode = practice(candidates, task)

if reward_model(episode.actions, episode.screenshots, task):
memory.add(candidate)

else:
candidate = revise(candidate, task)

EXAMPLE OF LINTING AND TESTING A CODE SKILL
identify_pill(page, imprint="M366", color="White")

WARNING parameter 'color' is defined but never used in the function body

+ if color:

+ await page.get_by role("group", name="Color and shape (optional)") \
+ .get_by_role("combobox", name="Color (optional)").select_option(color)
After SkillWeaver - Zheng et al., 2025 — Figure 1 31

AABHAEE R A
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RIEHZEEEN: candidates = propose_skill(task)'; “episode =
practice(candidates, task)’, @5k ‘reward model(episode.actions,
episode.screenshots, task)' SE, N ‘memory.add(candidate)’; BNNEIT{E
S RE,

KIBHzEERY lint FOMEKRM1: “identify pill(page, imprint="M366",
color="White")', £&: REENTSE color, {BREUAHFMKEER.

EEREET if color:’, HLA page.get by role("group”, name="Color and
shape (optional)").get by role("combobox", name="Color
(optional)").select option(color)” EiFENE,

¥4mB SkillWeaver - Zheng &, 2025——E 1 ~
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Task compression with code skills

I recently moved. Can you change my billing address to “231 Willow Way, Suite 100, Chicago, IL, 60601”? Then, update my
-~ shipping address to: 987 Sycamore Circle, Philadelphia, PA, 19102.

e

= click(My  click(My click('chang
no memory g = U e Account’) Address’) e billing .."

50 steps, cap erton . E o [
_—

homepage | redundant

Steps | lick(Add | click(Addr
new address') ess Book')

code skills

4 steps start on navigate_to_address_settings('22
homepage 7', 'change billing address')

Reach in one step |

ASI - Wang et al., COLM 2025 — Figure 5, shopping site #

AR EEEDR(ESS

update
street line 1

for ”é?)l Willow Way, Suite 100, Chicago IL, 60601”

update
street line 3!

steps

redundant

—_—

b

—_—

update_address_details('1724/, ...,
'231 Willow Way', Suite 100,
Chicago, 'Illinois', '60601")

pdate city namgpiaa

te state update zip save
me code changes
l — e > terminate
max steps

—_—

update_address_details('1724, ...,
Sycamore Circle', Philadelphia’,
'Pennsylvania’, '19102")

| Update address in one step |

| Update address in one step |
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Code skills raise success and cut steps

checkpoints reached 1

100%

80.2
75%
59.5
50% 41.3
25%
0%

nomemory @ textskills

25

20

@ code skills

steps per task |
24,5

20.6

15.0

= Comparison between text and code skills on web tasks with repeated structure.

= Code skills generally improve success (checkpoints reached) over text skills.

= They also use fewer steps by the agent.

ASI - Wang et al., COLM 2025 — Table 2, averaged over five WebArena sites /

RIBHRBEREAIIERFF D LR
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EEER: KERRER (%) , AEiER: SESHPERE. SHAAFICIZ.
MAFRRE. AABFRAE,

EfAZRIaERE(E: 41.3. 59.5. 80.2; BIUESLEEL: 24.5. 20.6. 15.0,

HEREBES RIS PRI AKBENUIBIAEE. RUATS, REHREEER
NAEEREANR (KEIRER) . BEDEREEAITHISER.
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How general are skills?

A Show me the least expensive shoe storage. J

ES @ e I
& Dors % o=
of . I correctly reuse
o > ﬁ:«% o e—— - the learned skill 2

search_product('1724', 'shoe
storage'%)

start on homepage

def sort listings(sort dropdown_ id: str, sort_option: str):
"""Sort product listings using the sort dropdown.

Args: CliCk('SOI't il)
sort_dropdown_id: ID of thelsort dropdown element I
sort_option: Sorting option'~fergrriPr: i)
Examples:
sort listings('1235', 'Price') Only applies to
click (sort_dropdown_id) dropdown menu SortBy = Relevance v ¥
select option(sort_dropdown_id, sort_option)

® |nduce skills on tasks on one website; evaluate on another.
= sort_listings clicks a dropdown; Target's sort opens a sidebar.

ASI - Wang et al., COLM 2025 — Figure 4, WebArena skills on target.com

FRRERTIZ L AZ A0 AT?
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THER:  HRERREENETFNTm. | WNBTUTHE, EERCFEKEERAE
FA ‘search product("1724", "shoe storage")’,

F2EefXHS “sort _listings(sort_dropdown id: str, sort_option: str)": ZHEF i
KB EmYIRRF, S8UHEF MR ID MAFER (HIiinSEERES)

; 5 “sort_listings("1235", "Price")’; AR click(sort dropdown id) #0
‘select_option(sort_dropdown id, sort_option)’,

EERusI R REF I : 1E Target Wit REHEFRESFIFNLE, HiFs
HERKEERIRIN TAEEARR, it REBFT MR | BIrsEERE
iz,

E—WuERHESS LAY, BES— I Rus EFFE. “sort listings” R L
KR, Target RIHERFIIRENISFTFHUIOE=,

ASI| - Wang &, COLM 2025——& 4, Target.com _EHJ WebArena $5RE
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PolySkill: one interface, many implementations

MAINTAIN retire

PolySkill Abstract Class

PolySkill Implementation

class AmazonWebsite(AbstractShoppingSite):
def search_product(self, query: str): amazon

click(search_bar_id)

# The Abstract Domain Class, defining a "schema" for shopping sites.
class AbstractShoppingSite:
def search_product(self, query: str):

fill(search_bar_id, query)
"""Searches for a product."""

keyboard_press( 'Enter')

def add_to_cart(self, item_id: str, quantity: int):
"""Adds a specified item to the shopping cart."""

def add_to_cart(self, item_id: str, quantity: int):
click(add_to_cart_button_1id)

def checkout(self):
"""NOTE: Implements checkout as a composite action: first
cart, then clicks checkout."""
self.view_cart()
click(checkout_button_id)

def checkout(self):
"""Initiates the checkout process."""

def find_and_add_to_cart(self, query: str, item_id: str):
"""Searches for a product and adds it to the cart."""
self.search_product(query)
self.add_to_cart(item_id)

class TargetWebsite(AbstractShoppingSite): @
def search_product(self, query: str): TARGET
fill(search_bar_id, query)
click(search_button_id)

def add_to_cart(self, item_id: str, quantity: int = 1):
def purchase_item(self, query: str, item_id: str): click(add_button_id)
"""Finds a specific product, adds it to the cart, and starts fill(quantity_bar_id, quantity)
checkout. """ click(add_to_cart_button_id)
self.find_and_add_to_cart(query, item_id)
self.checkout() def checkout(self):
click(checkout_button_id)

Compositions are written once against the abstract methods; each website implements only the primitive browser actions.

PolySkill - Yu et al., ICLR 2026 — Table 1 ~

PolySkill: —AMEO, ZFAsCH
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535 5l: "AbstractShoppingSite” & X Wa¥IMiuLAY schema;
‘search_product” FUSCHY=RFER /S “Searches for a product.” ; “add to cart’
AINIE=FRTER A “"Adds a specified item to the shopping cart.” ; “checkout’
IS R==FTER 9 “Initiates the checkout process.” .

HER: 1BE — 1B1R. FIBXILL PolySkill 155 MubsCI, SR M4IRIuLSEE X
ZE R search_product(self, query: str)’. BB ERRIINGEYIE

‘add_to cart(self, item_id: str, quantity: int)’. &L "checkout(self)’, LK
HERRE find_and add to cart(self, query: str, item _id: str)" #01
‘purchase_item(self, query: str, item _id: str)’,

AmazonWebsite LI : BT ZRIE ID WM AEIGFHHR Enter; @id3%H ID 0N
W¥ZE, ERSESIRE, LEEWHE, BRnalik.

TargetWebsite SCHR: 1BIIEZERIE ID @INEIHHATEZRE, AIERIAE
BHEE, BRENIA\GYERH,; EWRET mdElkzi,

HAERFFMRTTERE—IR, B RFELWNEREN S5 T,
PolySkill - Yu 2, ICLR 2026——% 1 ~
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RERIET: REEMTH, RRERK, B¥LIER.

: : B RUREES, BURRTRFNE,
Consequences of skill representation SORIRE: IRFSUIBIES ) SRAVEAIEFEE
RIBHEE: AT, TTAS. B, R=ZE0JEEHESS.

REPRESENTATION STRENGTHS WEAKNESSES _. i X
BEZMTHBGRENNE, XEE/OREREES mP?

Retrieved episode preserves concrete behavior long, hard to transfer

Text skill provides flexible guidance doesn’t improve efficiency

Code skill executable, composable, efficient can be brittle

How much of the behavior is left to the model, and how much is fixed in the artifact?

36
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The skill lifecycle

37
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FIMNER: TTH — 13— A,

fB1:  ERM Sony BAENMEZR, FEHMEESESHNMEXE.,
12 ‘Bluetooth headphones Sony' 5ZIREMIEFREE0 M 5,578 KER, &
12 &, AMANERMERSERG, XKRARPREEHINS. KK,

Learning from failures

LEARN [judge ] ( induce ] admit
IFZRRUERES . AHERER — RN EREE RS R T RILEERT,

EPISODE INDUCED STRATEGY ix”%zm%éﬁfgﬁﬁﬂo

173 . . <« q H H » INF= —_— sieL N u n ==

Provide me with the complete names of Search c!uery optimization” — a vague ERETRNIERY — &85 12 XEMERE "T—& BEE—, i
Bluetooth headphones from Sony, and also query buried the answer under thousands of OEEEDRA
share the price range for the available loosely matched results. Tighten the query 73 =i,
& i Vi I3 AYARN P4 Vixanhy AN ] NN by S

models. before browsing. [EFAETFRMRESRAE ——UERBITRERTLAGR IR, FETTERR,

search “Bluetooth headphones Sony” - 5,578 “Adjust number of items displayed per

results from every department of the store, page” — twelve per page makes every “next” ReasoningBank . Ouyang £ ICLR 2026 Bﬁigﬁ,@ﬁﬁg_ﬁ A

12 per page - next page - next page - .. - .

e ] cost a step for little coverage.
step limit, nothing sent to the user
Eailure, “Use filters available” — the sidebar’s
category filters shrink the list without paging.

ReasoningBank + Ouyang et al., ICLR 2026 — appendix case study 38
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B mINR, XHRERINEL (Success only) fIBEELMARL (w/
Failure) ; FicizEZ 39.0, Synapse: 40.6 541.7; AWM: 4445422

Failures help some memory types and hurt . ReasoningBank: 46.5 5 49.7,
others FEVSUNSERERY, SAESSREEEE (ReasoningBank)

XIHIT (Synapse) B TAFAR (AWM) s, KMHERNN, SIIREILMEA

50 1 A I —
Success only Z:lgqu:\/Z\ﬁ& E"JZIT“/B?
47
2 v/ Felure 46.5 ReasoningBank - Ouyang &, ICLR 2026——WebArena B4{E53,
x 44 44.4 ..
2 Gemini-2.5-flash ~
8 41
3 N e e .
@ 38 No mem: 39.0
35
Synapse AWM  ReasoningBank

= Failures help substantially when inducing strategies (ReasoningBank)

= Failures are less helpful with trajectories (Synapse) or workflows (AWM):
demonstrations of what not to do?

ReasoningBank - Ouyang et al., ICLR 2026 — WebArena shopping, Gemini-2.5-flash / 39
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How much does judge accuracy matter?

53

52.4

w
=
e

50.6

Success Rate

49.4 i 49.7 49.7

48.2

47.6 47.6

47

100 90 80 70 60 50
Simulated LLM-as-a-Judge Accuracy

= Setup: the real judge is imperfect. To ask how much that matters, they swap in
simulated judges: the true label, flipped with a fixed probability, from oracle to coin flip.

= Result: performance depends on the judge accuracy, but performance improves for a
wide range of judge qualities.

ReasoningBank : Ouyang et al., ICLR 2026 — judge calibration analysis / 40
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BlZR: AINZR, &l LLM-as-a-Judge JERBERXR 100, 90, 80, 70. 60,
50; YJRIEKTHERS 52.4. 49.7. 48.7. 49.7. 47.6. 47.6,

RE: BSOiFFIBEHATE., AARIX—m, (FERAEILLTHZE: LIEEHEERE)
HEEIIRES, SBEIM oracle EBEET,

R MEERRTITAIRRERE, BEREN—RITASRRETERN, iR
Ft.
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The cost of over-retrieval

ul
o

Success Rate
~ ~
B ~
el
a
[3,]
o

b

44.4

39

w
(o]

0 1 2 3 4
Number of experiences

= Retrieving additional experiences can cause performance to degrade!
= Example above from ReasoningBank.

= SkillsBench found the same for human-curated skills.

= Some experiences may be irrelevant: limitations of the memory

= The agent may be limited in what it can condition on

ReasoningBank : Ouyang et al., ICLR 2026 — WebArena shopping /
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EFMNER: R — 1750, B BIEBRRERMEBEN: 0 TEkH 39; 1
IT/9 49.7; 2R 46; 3 L/ 45.5; 4179 444,

MMM BT e S E 4 RE !

L ERHIZRE ReasoningBank; SkillsBench FE AT SeXIFEE B AIERIIIS.
RLZWugERK, B RTHRHMUINEE B ERIR.

ReasoningBank - Ouyang £, ICLR 2026——WebArena 4155 ~
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#4HP: 128 — BiR.
TroVE SRIBRERREDT Y2 logu(n)” RIREL, HYF 'n' RIeS LRI FIZL.

TroVE - Wang &, ICML 2024 ~; S0 (FHIEFrEaeaba#E) « BEF—H
MAINTAIN  ( repair | — [ retire ] SRR RRE R —TMES KB ~

Memory consolidation

MATH, Algebra HiTab GQA

—— wj/o forgetting
w/ forgetting

N
o

o
=]

| =—— w/o forgetting
w/ forgetting

—— wj/o forgetting
w/ forgetting

w
o

83% size
reduction

90% size

74% size
reduction :
reduction

Size of Function Library
3
S

Size of Function Library
S
Size of Function Library
w
o

o
O -
o

400 800 0 500 1000 1500 0 500 1000
Number of Examples Number of Examples Number of Examples

* TroVE drops any function used fewer than %-1og1e(n) times, where n is the number of
examples seen so far.

TroVE - Wang et al., ICML 2024 ~ Also: Not All Skills Help — a skill that helps one task type hurts another ~ 42
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Training the skill inducer

TASK 1 TASK 2

Add Sony headphones to my - SHARED MEMORY - Find the wireless keyboard
wish list search(query) price range

write + run search skill SAVE value unknown until reuse RETRIEVE call search(query)

task succeeds task succeeds

Task 1's reward says whether the task succeeded, not whether saving part of the solution was worthwhile — only a
later task can show that. So put the later task inside the training example: two related tasks in one rollout [SAGE], or
one long trajectory [AgeMem].

TASK1REWARD ri1 + 1[both succeed] - 1[task 2 reused its skilll]

Outcome only | 55.4
Both tasks succeed | 56.6
Successful skill reuse | 60.7

Scenario completion - AppWorld test-normal

SAGE - Wang et al., ACL 2026 — AppWorld, Qwen2.5-32B / AgeMem - Yu et al., ACL 2026 /

il

IR IAES
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{£55 1: %% Sony EXUINNIBEBER,; REHEITIEZINEE, T5MI. FREEIH
E1212%H “search(query)’; BfMEEEZEISHIARE.,

1155 2. BERFTEEEZIOMEXE,; 1@ZR=HER search(query)’, E55/I0.

155 1 FORMRBERBBESHTD, FRERBRFRREN D REES, RERE
ESaEERX—R. B, EBREESHE)IEEAE]: £—IX rollout FLHEH
MEXR(ES [SAGE], EE—FIKNILF [AgeMem],

{£55 1 3&ZFh: “ra + 1[both succeed] - 1[task 2 reused its skill] ",

HE5ER (AppWorld test-normal) : (X458 55.4; W MESEEBETH 56.6;
R INE FfteEE 60.7.

SAGE - Wang &, ACL 2026——AppWorld, Qwen2.5-32B ~; AgeMem -
Yu Z, ACL 2026 ~
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Discussion: what should persist?

exact episode <«
flexible guidance <
reuse what exists <

grow the memory <

general skill
committed execution
explore and replace

update, merge, delete

1. What would you store as an episode, a fact, a lesson, a text skill, or code — and why?

2. When should an agent delete a skill? Revise it?

3. What's the right balance between agent and human effort in creating and using skills?

1018 MIZRETA?

ANETE - I CMU B5EA - EBBISTIRE - FSE#SRE cmu-agents.com
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HtIIET ~ BRIFREE.
RITES « BRENHIT,
SRUBERTE - REFEIR,
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ATIRANEIMERIER | EreABINMERNER.

Ownership of memory decisions REWEN: HEERFMEA | WRELZELI,
WIUESEN: [ERERITTREHEREX | ERAUMITEMRAAE.

DECISION Sk AR U e DL AGENT EFFORT IS VALUABLE WHEN... ERSER: EUGINERES ETXHINT | BREsRERFEHTERIE,

#4HP: [IREXPHRIREA | ERTVEBINEREBES.

WHEN...

Author or induce the skill or policy is already known it must be discovered through
interaction
Verify and admit correctness is normative or high- outcomes are executable and cheap
stakes to test
Select and use rare exceptions need contextual routing repeats and produces
judgment feedback
Maintain accountability requires an owner drift is visible in outcomes and
repairable
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T—if: k.

Questions?
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