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BSRAMERCHEENEE, FERNASHEIERE,
SRMENERELEREE.

$£h, NEREBNE. NEMERHCENRESIZIAFAE
NEHEIZ. BE—TERM, BRRA.
AFRISFTERNTIREH) AutoDream ZERITHAE, HFLRAN
BHH. SFUEE”, KERERE LM BE, BREHI2IZ
RMREEZHM, B— T AHTZ—NBRIREIBS—TIBN,
RARAARISIZER, RIERHREKORE, £—CR2EL
SIELSINVR, BYICIERIENHES.

BiRiE=

BiES R EEE. ITERE, FodeMem BFARIMNE
TEEXUETRM. XB—F 2026 FAM) arXivieX, B
RERE: &5 19 HLVBESRIFIEHT (Ebbinghaus) BIES
%, 45 ANCICRTMERNSNRERE. KENCILERDIE,
¥R X, FHICIKERER, 495X, S2HRERMKR
SUOMSNE, FAEBHERKE. ERUAFESNHE



Method /5%

Critical Facts X855 Contextual Info L TX{EE

Storage Used EATE(E

Fixed-16K 50.2%
LangChain 71.2%
MemO 78.4%
MemGPT 75.6%
FadeMem 82.1%

44.8% 100%
65.3% 100%
69.1% 100%
62.8% 85.3%
71.0% 55.0%

&: LTI-Bench HEEERE 30 K RSZARESHT
BB https://arxiv.org/html/2601.18642v2

BY: SERUS 45%, KREXREBT 82.1%, M 3RIO—
¥H7RE, AIES2N/1FRE. SESRNE, MBEH
fT3HRISEER, S TRREMFEBBREN. FFFICIZRl
SRR (AREERCILEHIBN) | ERERE53.7%, B
BHRES, K TEASEN B, BEIEBTKNER
Bokck, SEXE, EAERSMBERTE? £ WIR,
2, WEEEE. AIRSE, NFKEBESHAERI00%
RBIRNER, XTMETLAKBRATLERR, HEKSEIH
B0 BARAIZR. 821%BRELER7.9%HKR
EXHET 5. WRXBEETSIR, B17.9%62S—FAT
BUSRIR? AL, HERE, CIZRBUVIIRIBIZRX BN .
BEIF S LEESHNEZORAK., B3, AR, &/,
BTORERIE. BRER NI, FMERESHER
REBREXRM. NTFRELE, FESSRINETRE.

2026 F LIV ERBHSEM TR =F TN ML,
BRHEPATFEZRRINE, BREFBEARBRENIER,
BERNIUHSERRPIITESS DI,
BRERA, LEIRMEESIREY (Selective Foct Extraction) , Ali2iZ
B Mem0 8%, MIEHEZHEEREASER, =&, i
RRAR. SENEARNRERES. B4R, XIEBXEE
(Document-based Self-Management) . Anthropic $8%%. ic
ICRRBAER, 2 Agent BEEFPIGHES. BORES
A, BABER. UINEF. SERE Agent WARED., 2
TNTRERS, MFLERU. BEC, SAIRERE

. Neodj/Zep B&%, iCIZR3R
E+RFARENEE. RANIFTRERCIZ, ARICESER,
REREABROENTRERRD., SRBHR, =RBL
AEIMIARRZ D =FAFINSIZZEE: MemO SIMIE VIS
12, (BREfA) , Anthropic WMAERICIZ (RESHA. &
ARMERY) |, Neodj WREKFIZIZ HARMHABR) . XN
I FHARTAENRZNG, BEABRRIL S AIIMEH
WITBEZURSIMDIUNENER, FAEZERARTEAT
KAWIZIZ, BRIPRE—RIBLIER.
FCNLFMERAP=RIBEHIFER. BAEEEBEHRNIZIZR
FREMSH, AERXBE—EREHERE, BRI
KECRENH., BEMERIHMU Mem0, STHZEFPZ{MAnthropic,
WikifZE RS UNeod), TJRURIBARIZSRBREER.

(Structured Knowledge Graph)

iCicizi&EieR

SR, IR, H— 1 ERHmdX i, ERENE
S, FIFERNMEERE A, iR, URMITELN MRS
s, = NEHPNER, 2 TRRIZIZ (Memory) , SRR
EE (Skill) , ERRSRBANRTE (Knowledge Engineering) .
Mt A ERERMEREMR. FAMIORERISIORIEZL,
Bkl RERFESRAENIRASBAPLSEE, BRES
3. BRICRNZE BSHN Eth B GEINCICRRR.
BRIRME, RBIRBSRERIAR, HERIRAIMER.
S ZENERKR. TIRFTERHMIER, KEREAE,
ENEMARERRN. SANADSESN, ERAHKTNE
Nigh, BUSZBAURB—LER, RIIBHESZ @A


https://arxiv.org/html/2601.18642v2

l=gaik7 8
AGIEZ A

0ok
[=]:]3

BlHskiE: https:/mp.weixin.qq.com/s/a2VUWBSIIHSMNhM7ZY4Bwe

XERR TSR AEERNICR, RESHERETAR
TSHNRSELR. DRITANR, —REARARIREEN
MR M. 1BED Al, S TAZBICHERIRRR EARIBEESN
WEENREE. BMNECHERA, HRRAPEZ, B8
PENAIEX. FRAR. BERIDKE, SEANRRERSE, R
FLEATHREVEE, AAEIISHARKS. SRIRIRR
F—TENREY, RBSIING, CICMRERF. ik
25, EERULMEE. QIR QJRUTREZARE, 4~
SHOEM. 20243 AGIZBEBMIT B2, MER
ENXERARS TRERN. AFARTRE, RMIeE=EY
BHO—TRBEIRRATIE.

BT

EMERBRN— TN, 1ENCIER. ANBig20017.

ERRIVAE. BAER. RERE. EASEAEENRS

— 8%, SFFRXEHX. Big200f7, ZRBIET. B
ENATCUMERIAI, HI, IEXBXERSE, ILERIBIRE

IPOE, EEENNTERE. NFEBEAKR, ARE—

FH ERERNAL. F—FEBNZE WNELRFRASH
[S1) e[S VA2 AL 8

SEX@:

1. MemoO, "State of Al Agent Memory 2026", 2026—-04-
0l. https://mem0.ai/blog/state-of-ai-agent-memory-
2026 € €

2. Towards Data Science, "A Practical Guide to Memory for
Autonomous LLM Agents", 2026-04-
17. https://towardsdatascience.com/a-praoctical-guide-
to-memory-for-autonomous-lim-agents/ «

3. FadeMem, "Biologically-Inspired Forgetting for LLM
Agents", arXiv, 2026-02-
06. https://arxiv.org/html/2601.18642v2 € € <

4.  MemO0, "The Modal Model of Memory: What Al Agents Can
Learn from Cognitive Science", 2026-04-
04. https://memo0.ai/blog/the-modal-model-of-
memory-what-ai-agents—-can-learn-from-cognitive-
science €

5.  Plastic Labs, "Honcho — Dialectic Memory
Library". https://github.com/plastic-labs/honcho «

6. Anthropic, "Using Agent Memory", 2026-
04. https://platform.claude.com/docs/en/managed-
agents/memory <

7. Neo4j, "Agent Memory", 2026-
04. https://neo4j.com/labs/agent-memory/ €

8. Mundler et al. (ETH Zurich), "Are Repository-Level Context
Files Helpful?", arXiv, 2026-02-
12. https://arxiv.org/html/2602.11988v1 «
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51ie

BN MR S ki, RERABITSH/ALE. XLEAR
KRR Skill MBRER, BLINES—Y), BiNE—KKMA
SR, SETXED, BTAFENITR. SEHEE, R
FABERRSEIN, AT THEUREE.

B=FIE

1L Agent AETAEN, =R, f0E. IERRVIZIER
&, ®], 1855, B™RER, (RFRUBEESFTHA, BARE
EHARESS; WREREN RAG) , HERNRBAEING
HE, BRR. EREXOKT, 8RACREIF Agent “Al
BHA”, REREEAM; Skil BE=REE., FIUNE, 1§
2R, MEEEL BRXWERIZEAMN SRUSHENES
BIR, TITEHZBIE. RMRZE: RAC ZEBIE, HBIfHS
SE; Skill B, #FBRMEEEIE. Work3 B9 Matteo Cellini &5x0U
‘EFMANRNEERA". BERERREIN, FHEERIIER
B, $5RIEAN Agent TIBMBRVIESE. M ABHA H M8
BAW, PEAE—T SKil, BR—EHKE, AARSR
Dreyfus s EHA 80 FHRK DT MEHA™ M AHEEA

[@ Skill Folder

}— sKILL.md

| » name: "Quarterly Report Generator"

BNRIEX MR S—Htskil. ARSE/AE, —HE—
KRR SRB. —TRRBSKISHEAE. RIS
ETSEAEARSREA  NOR=F: BEHR. JUFIAIR. BRITICR.

. RENBWRNFTETEE, ARY, ASZHBESRE
8. Skil NIERNMAXE: LERLIINRFLNMISHR

—3ts, IE—TEEDRERHERE Agent hAEIR SRR

AT,

L TFXEHRER

skillsB9 52MIAE, HK, BERIA—TIRO#A: £ CKn
EHRAR, SITBINE MCP BCEHREL 72% N ETXE

O, 3 server £F 200K {&HY |- 548 143K tokens, T EHi#Z2,
Agent Y T B FCEREMRHR RMARME, M 43% P& 14%, S2AE
R

SERN. FRFFREH bug, BIAIIELIR, Skill AR
J0EX (Progressive Disclosure) BRIX O, =FERBRIT:
E—=RFEEELY 100 tokens BITTHUE, SR, 1B8R%E
%; FRERRYIMILEGZI0FE SKILLmd £X; F=FK
FUORFRSERN, AR BREXEMR”, B4
EHRISRIER), XA S AR Skill RIAERARIR.
EFRXBORMBAKR, 81 kil SEONENY, RMEFEHR
fi Skill DB FIESR=E. Skill EBR—ERNOLO.

«~ Core file: defines what the skill does, when to

» description: "Parses financial data and produces a structured sul

» usage: "When asked to prepare or analyze quarterly results."

/resources/
L— reporting_template.xlsx

L— summarize_financials.py

I

I

I

-

I

I

}— /scripts/
I

I

L

«~ Documents, templates, or reference data.

«~ Optional code or tools the agent can execute.

/docs/ «~ Extended documentation or examples.

L— usage_notes.md

ElF3RIE: https://wrk3.substack.com/p/agent-skills-new-currency-of-work



Day 1

# Billing Lib

How to use the internal
billing library.

Week 2

# Billing Lib

How to use the internal
billing library.

Month 3

# Billing Lib

How to use the internal
billing library.

See the lib README for
full API docs.

on rounds

DOWN, - Proration rounds DOWN.

not to nearest cent.

ed charge ID,

not invoice ID.

E: WEERIERE s aih e TS

BSEE: AtamzaBRIEH

Skills&ys, BAZHNE—HZIEMAE. FHR Skl £5ERR.
GitHub _= awesome-openclaw-skills I3 5400 221~ Skill
VoltAgent BB R#Bid 1000 >, #8EE Claude Code, Codex.
Gemini CLI, Cursor 28, Vercel #H npx skills 253535,
BAEX skill B9*nom BIA)”, fRSKAE, BESEK, D
R, ARBEMINXHSEIESZER (instruction drift) , Al
IRPERINS. |RMIES, BISPENXEIIFE. BI5—
Bihze, BRIMAEERRE, ORGIESIRE, 501 Skill AL, Y6
BCHIRERMN S ETXEROE, AREEAE, 5
BY. # Skill T8 Skill OfRR. IRAAZRRN, RBZERS—
T, BRBETENATRARNALKS . Dreyfus RAURH S —
TEFBE. HTEIN, SREER, KREKEHRINDN
ESDHRNER, ERERBHRE—NNZE., —1 kil
AFORER SHERINES, Kin EREERE TR
VR, PRI Skill ke, NERY, REQERASFEM.

#EN ETE Skill 2B

BRAENBHE— Skill TIRERE, BT ASR eIE—T
# Skill FIRBIAT . BUHEIAYY, BAKEASRE.

BA, BRIEEMsKilsHN, RNMZDTM—FHERMSZ0T
KEE—Tskill? BIR, AT TEBIRSAEsKills REXEERBR,

RIGESH—Tskill? Anthropic REREREEE T4 SKill,
TRINSENERHBICERSE, B/ TXEER. @R
(Description) E5Y, EARRE, BRAXHE. 2SS
BRESH, FEEABH. B IL, ABIRML. R
EEEMHUNZRE. Agent BSREBRINARERH. REAE
HLAZER EBEMIARBIER L. BRITICR (Gotchas) 2
SRENENHD. ARELAEY, REFEAMIRRN.
F—RXM—R Agent LIRS, XL Skil BRIEARTE
KWARE. HRY, SHEERREEHEE. — TR kil S
K., EARBAENTEK, R2IBIEREBESKIIERMIAE
RREMAE, ZSHOSH, ZEEEE. FFRIFE 20 1718
LSTBETERTES, WERERT. REB THRPE=A:
BEEA. RSN, MAMPZRI80H0). 7
B, XUABWZRERESNMBKEDENTLEF, ST
ABBRBRBSIZR, BIE FERRE—Skils, TTRIERE
RN ARMERETE, REATTEERIIRAE.,

BT

HESCe sk, RIKRBS— SKILL.md, ANBY 50 17,
EERHEFINRR. WERTER. HiR. KRN, RE
&, SR, RUESIRAEEARES, Bk, 7T
WFERREHM, N—RERNICR. Skil BRE SRR T
R, XELREMRE, M.



SEX@:

1. Matteo Cellini (Work3), "Agent Skills as New Currency of
Work", 2025-10-22. https://wrk3.substack.com/p/agent-
skills—-new-currency-of-work « « ¢

2. Muhammad Shafat, "Stop Engineering Prompts, Start
Engineering Context", 2026-03-
19. https://medium.com/@muhammad.shafat/stop-
engineering—-prompts-start-engineering-context-a-
guide-to-the-agent-skills-standard-
bc8e2056f4la P e e e

3. Leading Sapiens, "The Dreyfus Model of Skill Acquisition —
A Deep Dive", 2026-01-
18. https://www.leadingsapiens.com/dreyfus-
model/ € « ¢

4.  Milvus, "Is MCP Dead? CLI and Skills for Al Agents", 2026-
04-01. https://milvus.io/blog/is-mcp-dead-cli-and-
skills-for-ai-agents.md « «

5. Mario (Anthropic Engineer), "Skills for Claude Code: The
Ultimate Guide", 2026-04-
02. https://medium.com/@tort_mario/skills-for-claude-
code-the-ultimate-guide-from-an-anthropic-engineer—
bcdé6faaa2dé <
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BEHARBAIRERSREA

— MHRERE—MERER 107 MG, Agent Bi¥:
00%EYR, FMERHD. RethETSAEENER, H—
PEMO ETSINTES, 5.5/10, STTERHRE, F—TRE,
E—MES. BE—XE]: #3T—TLETX, Anthropic Ti2H
BAGSH— &L, TREA—TRINHEE, BB TERE
BAB5E%. JEE A ZEERRE, SE— MR
R4,

BARIRE

FTF35% (Context Contamination) , Agent ZEE—NERER
EFXPREERXWME, BaliENtaSEREERR.
EHE—T: FIST—RXE, LN, KEXRFERDHE
R, FAFEOARE, BAAESIHEN, SRNEIRESH,
AEBRSH. EXHHE, MEATERS. ERMEEaH
£, WERESNEFNEEER. BHER, BEBRT
FE, FAMRERERIRE, REER—THLETX. BRE
ZXMBS. ERMESL, WHMENKTREBEZERIVE.

DEERETITERE

Anthropic TA2ARANNHPET—T—TXR: LHTIEN
Agent FFIKTT/FE) Agent DFF, XREREVRN—E. SZEM
SIFINZ (GAN) WHRENBEA, TWHRAERS—EN PCE
R=me5a, MYE (Planner) ARIBESDENSHIN
MIREE, £RFE (Generator) EHMSFTHAS, WEHE
(Evaluator) NYMRAMSERE =, HILSHILHIE, Anthropic
EXHRPEITXERRE. £RENHEESEREININ LT
XEOE, FXHFFERE. — TS, S—TEXHHD
N, WSSl SNRBEMOURTE, AHRTISNSISIEY

NH. <%, 88, 98525, REIETEOMBug RESED

X, SHIESEISIIEN, BRI, WMEARE—R
|y, MEAREXEF,—N, EEE5R.

BRBNE, BERIAENEAH, Anthropic EERRSFHIT
EHFRIN E TS EHES OS], SRIEEAER

EXLEN, BEME—T, EREHMEENOBBRER

B, XRBEEREASRIUENBABNSNO®E, meE

ARR RSN — BRI,

LS EERITE

DEBRTERN, BEEESHREN? S A ZRA
(LLM-as-Judge) SR Al, FESZERIGD, GPT-4 MAEWAE
BH—IEBIY80%, BANAZBERZ, ITREKAE, B
BRAEFINRERNMEIFG T, BPERAERRBY50%.
I AFMRDEARIIER. TRELIOER: (ERL: W
DERS—F, HHENEESSD. TKRL: RS,
KO THER, AL SE2 SN SEE N EErN. 8
R RELHESERNAS RS, THARESIESEN
. RERL: B—RATEHNERETEEEITSD, 0
F3 GPT W GPT, A3 Claude i¥ Claude, fRETAELLER TRELE
RBIEK ., =BAT2026FHFHRENNVHES SLE. HR
NEZTEE, REBEIS—TEE: REEQ— A FHE
EBEERN—ITSE. BEEENTSRTIR? 2ERTLIEE,
SIERIINES X s EESEEETN. BHEAK
WMER? AIERBIRERIRTS, AFWMESHVESIENA. BN,
A&, AnthropiclRE S — 1M =EGEEHE. WEMEE
BIE, RUGEBEERE. A FERER, AEENIBEND
FEERL. A\ REN, BmER BRIERR. PR
B—EHAE. A5k, —BENEXER—EEE, L
TIRESIERY (Swiss Cheese Model) B9EEE.



Zooming Out: The Swiss Cheese of Quality

o
®

o A
Provides consistent measurement,
establishes baseline performance
benchmarks, and catches
regressions before deployment

evals:

S

S

S

S

®
®

O

O Manuval transcript review,
early access programs:

Catches nuanced failures and
unexpected user or agent behavior

(———— O Production monitoring,

A/B testing, user feedback:

Surfacesrare d

edge cases an
real usage patterns at sc

ale

B: PEEEE SRR e

ER3ER: hitps:/Awww.anthropic.com/engineering/demystifying-evals—for-ai-agents

BAEBNNBELEP, THFILECX RN
£—, AIFHAREN, e, BT, BTEERR
g5, MIERERER. ARERBRE. L T3ERESHE.
NEREHERARE, BE—RAWERARMIFLD, &
IOEFRERE .

£, ENSLNERNEARREES”, RREEEasSEE

1535, FERA—RINIESHBENEHICR. LRESRIMED,

WEHREGEEN, FaRmEA (Positive Prompt Injection)
=R, NSRBI T—ITF.

BFRGZEA(M

KFWERER, ITeRR—LRER. ILAKARNEL, B8
EXE, YLMBEE, Anthropic EFREHE TR
Agent LY, FIHS—EIKZ&E; Red Hat F Amazon EEE
BOSRRER P IRTRER S2MUWBIL. NI TER:

—. SRR, 208/50MEGESMBRRS . Red Hot PERE:
AR bug, AFRBYNOMEBZZSURNEN, XFe
F—iR. BISREAETS S FFHE.

. EREBE, REZHNBELEMW , SRHMBIIGE—
MEABA Agent, ZHEFREF, RZEFRBETF. &8
ZFRZHOBEERERE" . RAZBHNSMEGM, Red Hat
EXBEPENEP S A" KBONE", SRS ERE—
B, FRIXLERAREIE.

[

. REER, NEWE. FIME Agent IWVIISTEL BN

. AREEDEEMRE, RERRERNDA R, At
K5, “BAHINTRKRSRENH ESRRME, Martin Fowler
BERAEE FEENAR”, BRIRARIINRISIR.

U, SEPERE, BEPIE. Agent -EREMNEIE, XA
B, XREL. REZBIEE, WENEBRMURE. B
RRMZHENE. B8 SHANESL. RNEZ—FHERRLE
WO AR, Amazon FEAEFIMNFHRREN SIX—BES: 4R
7, ME—ERMREE.,

X—FIINEE, EFRAACAERIMEARARNRRRA: &
BIHMHBANER, FRELHEREHEATRIE. BTG
BARERA, NLRFRAETTRFAR. EIFRENS, IIRIRT
ESERFFRERBINRARITHMELR, BRERIITEREET
DUELE., BUEREERICR K, RIRSAL

A

7

MREFE

EBEIFP, 5Agent II—MIFEE. @—R8. #FE
X, AEEREERAS. BB bug BHNE
£35. XE2QBUEEH V0.1, AEBERTENE. BXRZ
EATEMENES, REMEE @HFRE) RE, A
HE B, ASSHIMTNRS.
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1.

Victor, "Why Your Al Agent Can’t Check Its Own Work (and
How to Fix It)", 2026-03-

27. https://dev.to/victorvvedtion/why-your-ai-agent-
cant-check-its-own-work—-and-how-to-fix-it-3kjc ¢

MindStudio, "Planner-Generator-Evaluator Pattern: GAN-
Inspired Al Coding Architecture", 2026-04-

0l. https://www.mindstudio.ai/blog/planner-generator-
evaluator-pattern-gan-inspired-ai-coding/ € «

Birgitta Boeckeler (ThoughtWorks), "Harness Engineering
for Coding Agent Users", 2026—

04. https://martinfowler.com/articles/harness-
engineering.html € « ¢

InfoQ, "Anthropic Designs Three-Agent Harness", 2026-
04. https://www.infog.com/news/2026/04/anthropic-
three-agent-harness-ai/

Adaline, "LLM-As-A-Judge: Reliability, Bias, And What The
Research Says", 2026-04-

08. https://www.adaline.ai/blog/llm-as—a-judge-
reliability-bias « «

Anthropic, "Demuystifying Evals for Al Agents",
2026. https://www.anthropic.com/engineering/demuystifyi
ng-evals-for-ai-agents € € € «

Red Hat Developer, "Eval-Driven Development: Build and
Evaluate Reliable Al Agents", 2026-

03. https://developers.redhat.com/articles/2026/03/23/e
val-driven-development-build-evaluate-ai-agents « « «

AWS, "Evaluating Al Agents: Real-World Lessons from
Building Agentic Systems at Amazon", 2026-

02. https://aws.amazon.com/blogs/machine-
learning/evaluating-ai-agents-real-world-lessons—from-
building-agentic-systems-at-amazon/ €
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EMS
BRI RRER

BRAMEAIRKILH, BRAZHREILAIRE. AlTERNE
NmE, BEEANITE. BiEREEIHSDE, S E
8.

n? B3R

Transformer 3HAE MM, 81 token ERRFTAEHAM token &2
IR DFE, 107 token Z1003%F, 100-N210,000%¢, 10,000

TR—ZN. ENXERRARREAMY . X2AE/VRIZE
2" (lessismore) IREIESMDR. Anthropic ENERFZE

Zmik: BRI ETXTHE (Context Engineering) RIKSHEIR
\BEES token G, RANE MNAREROMR, T&iE

T, NEaR: |/I\ES (Smallest possible set) , Karpathy B
EH: UM ZCPU, ERXEORAE RAV) |, INBEER

W, MASEBIMEERHAT. BNEEST, CPUBAME

ZSVES

ME—1 Token FRTEEH

E8EEEEAT Chroma S8 TEREREUN S RAMMK T

W, BEESEERE, RERAKE. fAI™MRE, EMEX
Hch, MAEEERAKERL. RBAYN. AEESEDORR
Zig, MEIHBYSE—T token fiZER, Hop, ERERHA

M. SRS RMOARRSESZIE. TELOFINFEHT
BRERNES. SAEHEEEERME, BRREERR

3, IDEBNNERERENLE, MAREPERER. 519
HHIESREGH . SHEAREENN. iEAIS—H
B, SE—DHEABSBES UEMES: BURIREHE
—tOMREMETIE, SS. 785, BiEE. BN, B
B, RERMSICERHRENTBIL, BESSHEERS

ERHA. SZDEREBLER, TAZNTERE. HA
B2, BRAEEREREED, NEEEEREIX—
R, NFHEEHEHHSNS.

B Token xR

2026 FBUEERRALNERSE, ROTRENEOEEEB
iH0055, BETXHARBEER, EANBOHARKESLS
BUZRIM. SWE-rebench BU4HPEIRS: RRIELYI00)5 token Kb
18 E SORRAMAERIER., RULER EREIEIROBIBEEM: K
DHUETIMAKRN128K, MRETRRISBIODATE., IMEAGLT
XEETHEN, ESXARE—MEE, B8 TIFPaRrktbh—
F: BMETERAL2075 token EFXXEO, HEIESBRARIER
DEERBIN2-35. [EREBLAREAT0, METHENR
A. MCPiRHZ¥), TEREESSNEN, FEEMCPZEH
EE0EI0, ETFXSHOTE, SXTHNEL TXBRER
AIESH, SEMAETRE, BE/G, ClaudeCode2.175IAT
MCP TEMiNIE (Tool Search) , REERIEHBRINEAS
TEEY, MRZBERMNE. BR: TEENH token K
FEML7. 7RRRFIZ98700, BiD85%; IEEVERRRMRENKS .

Lt 373

o —MIBSERFA L TG, BRSS!
B, ERRBIRIA, 1 (Distraction) , EROIKSG, &
B ESHRERNMARNIZANES. BE

(Confusion) , TEMEINKZEIMAE TR, NEKEDR,
ESRED@, HR (Conflict) . RRNEEESFEN, &
BEEER, A—BENEhESSE, MERKS. ETFXT
BARZREENO™M, BB,

&1t (Poisoning)



SWE-rebench (01/26 set) Performance vs Tokens per Problem

Claude Opus 4.6 Claude Code (Opus 4.6)

gpt-5.2-2025-12-11 di gpt-5.2-2025-12-11-xhigh @

©gpt~5.1~codex<max
CladdriSonnetia:s Gemini 3 Flash Preview
4 Gemini 3 Pro Preview +
Kimi K2 Thinkins
(&) Claude Opus 4.5 imi inking
GLM-5 GLM-4.7
7

i Qwen3-Coder-Next
4l MiniMax M2.5 i

40

GLM-4.6gg i Devstral-2-123B-Instruct-2512 @ DeepSeck V3.2

Qwen3-Coder-480B-A35B-Instruct ,_ a.ﬂJuMiniMax M2.1 Devstral-Small-2-24B-Instruct-2512
13

GLM-4.7 Flash
gpt-0ss-120b S

Qwen3-235B-A22B-Instruct-2507 g@

N
°

X
g
8
©
o
°
[
=
o
2
Q
=
[
2
S 30
€
S
£
Q
&
£
S
&
o
Qo
¢
w
=
wn

. Qwen3-Coder-30B-A3B-Instruct
A

», Qwen3-Next-80B-A3B-Instruct
AV

- Qwen3-30B-A3B-Instruct-2507
v

0.8M 1.0M 1.2M 1.5M 1.8M 2.0M
Tokens per problem

BlHskiE: https://x.com/Shevan05/status/2022364902090764308

in =L EGEE R —FHEFADIE, HHTREE (Progressive Disclosure) , MFR
PERSIHERNIES., RE—RULHEER, KBRS

FRLREINIEIY—. REKESIZENEN, B, M. ERS|, BBEHABRMA. REMRIRLTWETE

ERENZNTEEER, RARIMEERREReRE frAa. FAMU/RNGT/EE, SNEAFLTX. X8

AVICHIER, MTTEISESIESRR. BXEMBERER DEERENRER, IR S DRRIMCP TRMIIRON &5, 1212

T BEERSHR TESY, WIRSRUSHE, ot FBRS|, AREE; Sl R A", FRSHEHREM

BN TRARENSEARS, S EEoileeews, K BERRMESRSNGER, NERREVNIZSGE. BRI

R, BSIRSTHALE, BIEa SRS, HARSUWRIRERE. ERIBHINTILIER—L,

2 AFEWEEEHT, R HERIFNREINE. MR

MNIERNEERIEEKNIE, SERNHZE, =IK8. ~2 MXEFIG

EBNEPERD, NELZAWIME, BE TR, MEI

BTIERS, BT ERX, DHEiE. FRXER KEESRNE— Y (REREITTRK, RERHT) |

(Context Reset) FEABAADLIESS. BN RN RES=HAT, —TEHA, XROE. HRETE, HR

RANESXHE, BREHERIEEREESH. BXEH
BTREARERAN, ERIKEBAR, HNTEHSA

FENEHES TS, MRES token FEWKEENER, B
SROARS B, SANIEREIREREELTX, B
TR (Write-Vonage-Read) AER. RESALDES FEFENURER, CIHEEIBH Agert, EHFS, i

BRI, BRANHNESERE—TEESRE. HRIEE2

—FHEFRA INE

AFLETX, RBHNEELUETAESE. RERATET—
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Chroma, "Context Rot
Research", https://www.trychroma.com/research/context
-rote e
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WEiH
BRI RHRR

BA%HEIRAEER Al. RB2NIANNECHIFERASH. EE

BAARN, EHE A RTRERE. ZEAERADR. TR
I3, RERT ., KSEMAKKRER Al H—HE, RS
5. BATFRRENRE, RBWEERE. ttal, —0
FTIERNERES . SHFE10%, ANLHP—HREEHS,
BARMIO0REEI95%, ERME SEIUESBR, BIARGHIS%H
AONE. 8 A TEASTHE A TER.

NSRS AR ERR

INSEAD BY Hyunjin Kim M5 =78 Rembrand Koning 1S
—TSISRERO AT HBENIIIIRSEIE (RCT) . SKIUFRAI0

B, MARETEERNGRR: APIEE. APERE. 8F3/)0

BEAIBI (MIT MISHERRR, AR RAG, Agent THE
w. ET™XTR) . B—E=RESRO0SMPNIED: WRA

SHEBIMECTSALE, BAER. RIRIE. BHEAFEF;
SKIAEFINRE Al RERIMUEBSE Al A4 ER0R0
[EXSLERA). SR SERARNE Al BAILLYIREAZ44%, K
BRI EH18%, SEWASYREAERN.9

8. BEBREES9.5%, BRRA, NENAF, BELH
®E SEL., MERNEKARIIYDHE, EHEI0F5H

DUIHMSEARKFA, TIERSIRIHRBSHEIRERBRIER.
RERAER, RERREE. HREUCHSIT&A (Mapping
Problem) , R Al EEFRRTRAERE. WNTLNENE,

FRER—MERTA, WRELXMZENSBIER, TR

BOMTSHRNIAE . XSENS TRV BARSG NI, 8
WAL KJINARRTE. SRERARNMERNERERNE

&, RREM.E. RERERIHEIISESHERE A @RHAR
TR, RERkE. FENE, MESHEFETKESIER.
B mARBOB0REN .

RdiElegERE

TEMSTEAERRKESNRE. Al Z2WENAY METR
AW, Al BEIITSERESIRNF—EEEEK, X
W71 B8—E. SRR RO UARENES ERINRE
JE100%, {BiBig4/\BRRRI0%LAT. BENTEREUEK, B
ESRE—EE. 7T RE—EREXESERELRE, B

Time horizon of software tasks

different LLMs can complete 50% of the time

Implement complex protocol from multiple RFCs
10 hours

[~ Train adversarially robust image model

1 hour Train classifier

Find fact on web
6 min+

[~ Count words in passage

Task duration (for humans)
where logistic regression of our data

36 sec| _.-'GPT35@

I~ Answer question

predicts the Al has a 50% chance of succeeding

GPT3@ .-~

4sec @GpT-2

< METR

Claude Opus 4.6 ®

GPT-5.4
~ (xhigh|
GPT-5@ ",«" (rhigh)

L
s
_ole
o'l-previ’ew ([ X ]
N [ ]
GPT-40 @

GPT-4@ e oo

2020 20‘21 20‘22

LLM release date

Time Horizon 11 (Current) v Log Scale Linear Scale

2024 2025 2026

50% Success 80% Success

b

E: NefsERE S0t T R HESS AR EIR
B R3¥ER: https://metr.org/blog/2025-03-19-measuring—ai-ability-to-complete-long-tasks/



ERRE., KESIROAUIZIL AIBEEAR, BERITTEN
LUEDW. =TERSININNE, EEAIBEIERT, WEE
SA—THEE: AXHEERTIMKESHNER. Manus BN

& task_plan.md fJ notes.md, OpenClaw FAE& MEMORY.md
£HAI2IZ, Cloude Code FABYZ CLAUDE.md EZRA0 Skills RS,
X=TMEWHEIXHLR, HREREE, BEXWHREER
BHNERILI SKESHB/R. FA, HEESEEAE. B

B9, HUfmIEESRESREN. RATE, BORAILIDR. 8L
TX, MEFBHER, —TSBHXASIREKINE., I@iE,

THEETHNE. EFERNXHERRATLHR, BRBRIE
BB ZREEHT SIS TR ITERES, <RE/
ANE SRR,

EHIR

TERSTE—THEAT XBNNLE. FANEADE. B
B2 ERORNTB2 MBS (Delegation) , 2R
ERERIAN, BERB2D. AMIMEPtESEA, E,
OJREHMIT (Recoverable Execution) B TIRMUHIXEBIER. 5
@R, A\LTEHBENRAHRMEALLET—HE, BRRS
W&, 5. ERS. #4458, —EEMSEEREAS ASH
AR NBSE WO, B ERXHRAT UL —R,
BITIUSEEUSTEER, KIGEECHTIR, BEASEE
SEENTIERERR. ¥ ADER (Centaur Model) RIASE
ROBE, AARREHSH, BE6H. BHRAGRISAH
(Mayo Clinic) BISRED, M ADASHFAEZ, GEHF
WALER, ALRBERANNEZ, BERAEE. AXETFER
PENMERNNBERE. BEBIRESIFEM A REREN
BHUHE, TERPESR/AL BYERBEZ N=E., Mg
RAHAR. BT, HERE, WIER., RIIBEHFRIE
BRELN, FSEYN—FIPREDBNTIEREABESHIA
X, ARG LIARHRF IV SEER.

i

BRITERNERESRT, BRI K. WR—TIFER

RENEREFARRER, BAEKHEAR—NBHIIER.

BRITFERRR: BILPE Agent (SIS, BIAEZAZENT
A BEARBZIPE, NZAFUBRACEI TIEmST

th, HEFRRIMIABHFERER. 0, 4B A ERREREE
B, WRRITHRE SH Skill, SNHOIRE. FLRMNZ
MR, GEBREETILAALE., BEFINR, RNIRHAR
B (Microsoft Research) IEHANUMELE—TUN. MBS
HRBE S MBI I BSEREE D, WRAEIRTRER
1, HIETHRRTRERI, LRI TIER. AL RITIERNAZL
Hrnpts., SRGHNTER, RSHAAKMDERBE—1E
O, BRAKRENL. XTRISEGESNR BRIV,

REMER

@] INSEAD SLIESREN AT, WRAKLMARENEAR
7. TEHEENER. KURENBERR (Local Search) , #
RBAOMSINIA. QHAR Al SRS, FAAREHE AR
THA, BREASEE. STAMESHTR. BBRKR
BSHM, FATHT300%, THBRERSERK. TAMZR
Nielsen #2iH: BsMUARIKEIRE, HEEVBEZKRER
LEBFTEIRTS. Nielsen 5t 3 U NS EHIMHR R AR AEMIEIERN
TEREIRIT BIRZE M IHDZERERZAREE

® . FHTHTE (BB THERMIEET) | IEABIER
BRE (BNMRE2E, ARMRHER) | 8INHSEA
(AI TR SRR, MSERED) . R Al SUERBE R
REDPEA—%K, KERIR2EBRK, *RRABERSEID
M.

BT

SHRABNTHER. BHK, RIALFEABRKBIE, T

0, FEMEEETX. B, RSHEA. @ Al BERNIXER
HRE, WRIL, TAKI? BABT—ERBX—HD. B
REg%: BHMER, DESREN, REATHIHISN Al RIA.
STERAl, BENEARAEBIRAEOMZMRGY, TIFRE
ARBEBHRTE.
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7 BEX
BRFSRRREHR SR

—RRER

AR (multi-agent) RYS, BEIFEM RNUAEZR, B
WESFANNAELR, FEFMEZREEH. WFEEA, 8

Agent NIBEYRRIE (prompt) NIGETEAREN. RE,

2. BEARED Agent, JIAgentfIRERIIM, ETFXHA
T3. AESESTREANTRRA/ TE/ER, BITSES

RFHTHE. FEHERE (Faultisolation) , PIFK—REA
. BEARRESD Agent, FTRAEB—T Agent, TEN®, BS
FRI0 Agent, XD EHEATMERIETT.

Token &

% Agent RSLAEFREE WA, (BRIRRAIZIAN.
Anthropic #3g Claude Research R4 FET, FRIERITIAEL
ESZ token BRI, WRABERL—RER, AR, BLE
FRERDARE, 72D Agent RIEREMMENE. HE
EEN—MEMARTH—HRE: W2HACERERES
725 Agent 34, RERKLINDUHE— Agent FIRTARBEIAZR
BERR. RBL Agent N5, BEMSITER L34, R
STHMmE. mA, WED Agent KEER—TEH#NOA. R
B LATHTERAINZ Agent FRAZFTINER, TB2EN
ENTERE S BIS2H) token SEEZRIOEA., L300, OpenAl MITTN
BaWE BrowseComp o, token FRERERIRARIE 5 80%6HIMAETS
Z. TERARERERTENE R FS%. thRtRit,
% Agent BIRIVNMEARR BHREE", MRS Al BEZHTITES
8. 87F Agent BECHLETXED, MINFR. FRER
FAEZ token BEEANERTE., £RE ENESL, X
ERENATH. B—TMES, NMERXWEZBAERT
BEES, 2 Agent tiR—TELLER Agent B8R,

PN

DOMNRZEF=RIDR (UC Berkeley) 173164272 Agent

T, 41-86.7%FELEFhAM. 792689 KK ERTIORAD

BRI, HIFREARR, —RAIEANRERE. — IE

. — TSRS Agent AEAME
BRIYTR. BRE—REZE, FBEFSIAF Agent, t
0, S—TARSONETED, BRIIEDFZIL Agent 5THE

E—ENBIES, BEHIRERS, BT8Rk, BE

. Y. A3, BESEBRSS. Z. SRR (Under-

specification) , 8H{TE (Worker) HESHEREBRLEE—K
NERBIRRTIRIMS TE—#FF4, Anthropic PHERIEE Agent
ZSEREIESU “research the semiconductor shortage”, 5822
T Agent ESIBER—T5E. 2TABMECE (ESHFE
BAINEHEDHTRN, BEAEE, T2HR) . =. DEF

. —THESEIDK. BT, B

A%, TIAES-10R APIEMA, B Agent RFR1-2R, MERASEIY
e, ZE, P, EBIEHEXGEAL (Telephone Game

Effect) . ERESREBIR[. X TR, SRINOHECE,

RILF Agent EESXMUARS, SHYE Agent iR, BIREAR

TBENT LSRR,

ZEFE (Over-delegation)

4 (Coordination Overhead)

RSsSB4

SARTE AgentBlID T, SREFER— Agent BEANEDSSERIME
. —THWRN, MEREHR=EE—TLTX. NREME
%, FIENRITAS, SREHEE—TLTX, B4, 5
RERFEATAgent T, WR—LEFARFFTE, thd)
MERE T Agent EAEBSIRTIH E FXE DRI UIBEST
AXEY, BN Agent zE—RARZ FTX. MR, BAIAZ



Translate\text or
documents between

langus
. Hglp with language

translation and
‘lg’arnlng
U

-

3

.

Develop and
implement audio and
speech technology
solutions

-‘s.:
Research and explain
religious texts and

& r.;;" 3
Research*
pharmacological and

cultural concepts * “performante-enhancin’

Rese}arch ‘brain
science,’ psychology

documéntsiand -~ &3
provide regulatory

A research’and’™;, .-
< guidance, %

C al;materia'l
Provide legal and -
financial regulatory
2 complia'nce advice &
Flnd busrnesses
By venues or onIrne
sources matchrng

«specific critéria- growth and revenue

eneratlon strategles

el
_Analyze fin%n’cialv

" .markets and develop

*_profitable investment .

.Develop andjoptimize
-~ F

social media content
strategiées
S
L
. Analyze sportsbetting
4 "#odds and develop
“profitable strategies

¢Help develop and
. optimize videofgame

NS De5|gn or |mprovetechnlcal systems

vrsual content and +*

strategies’
,g; g
’n

DeveIop advanced
automated trading
systems'and

strategies .

El: AREHEL N EREESBES TaRs ERTS

Agent FERN SIEET Agent RE—TUIH ., WRETEHES
LT, RRLIREREH N MBS N 5 token, Agent
EEERRER. WESX—R, REIOTRFREESE
R, Worker IRMZMIVER, 5 Agent ERRSXHRS, (£
SR EATI SR FXRAENT, XBERETEE—T, R
18 LangChain B9%iE. EREESIBR T, 3 Agent 1R
(Subagents) b ETFXRFURIV/DAMNE67%H) token, XL
E, FHRBX T IIER, X FAgent QILUESZHERANIR.

ERSENER

2 Agent RAFESHMARIMALIBICTHAR ST HFRO=A, E
IBM8E (Span of Control) , —gHEE (Orchestrator) &%
DIN{TE. B0, Anthropic IBHIISERES-ST, ERFH
FHES. WBESTEE-2TRB. DT K48, MENRER
YE. XM, 2 Agent REN. EENEHEE (Authority

Gradient)

BUAER., = Agent B|F Agent BIERKR. ABE, FEIBIB
B (Sycophancy) , FERZMWEER. KE, DBFRY. =
R, XLELIPCRBAER, FRETENT. AXARNE
BIEESBEFAMER, Agent WERFREB/ATNE. B
2, BMRYEASIBIeSMEER: SRRESED,
DTHREME, SRANRIER, X2 IERS Agent
ESESHRENOT, FAERRNECRE, BRSA—ET
.

MiXEBFs

B Agent + TERRER, 90%BZRFIX—IRMBS. HE
Agent THSCRISHRFR, MAHES 1T (Orchestrator +

Worker) FH&. — T Agent (R, SCiEESINER, B2
£52-3T Worker 3047, RIEASZMESERZ Agent BIER
T, £225, BRUESFE. BAREREETE Agent BED
MR, FRBEL2 Agent 349, BIAEIE
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i
BBTAAFRERERRET R

—TE, BSBIASTARSEE Leidy Klotz FHE=51
JUS#5 Lego #7, MIRSHATREARRE. Klotz KEEESESE—IR
RR, NS, SOk, | ISEfNSEESRES—
B, FHEBTS. EREM SR Nature I8, B8 SESRIE
B9, SERICHR TR (FasE. XE. 728, Mg
ExE) Y, AMRAMREFRID TR, BIE B TRESE
. TR, WRA: TiRm, KRB 4% BEGE;
WA (II—aigx, 8 EiF“removing pieces is free and
costs nothing”, BAEREAE 61%, REAZE. B8R
28

BN E

IEMRL (Addition Bias) ., AZKENTBAREINREY, REH
MREFNRHA", B BEAA". BIORERSN®E. +
STEREIRIERN. SERFR, F—RURNRMHA,
HER. 28, ES. BENRTASAMY, BOHEKRRE,
SHBCHAEREHRES. IARL, S—FIREXEEL,
BIE: TURAABIR (Sunk Cost Fallacy) | HREKRE (Loss

A B CD

TIXICI0 1T ]
2[ JIXIIXIT ]
S[ IIXIIXIT ]
AXI0 10 1T ]

. RERE (Woste Aversion) 2—{KE9, 20235
PEHAZ AR SERENRE. BSASROI0NE.
FFHh add, more EXRRNERMERBESTF subtract,

less, {BIRGS, IEMAUAREER, BYFMHMG, 8MNMIR
REMAZIE, BINIMBIVERBSREBIER.

Aversion)

WERMX

FRiRRIRR 2021 £ RFEA Nature ISKHE, EF2HAANRE
A%, IEBAFEIERL. AFE, Z—WHFTED: Al
IB? 20264F, Uhler FHARALE Nature =] Communications
Psychology &% S —IRANN LSRR, AJER GPT-4/GPT-40
WE—EES, RERE. BENEER. KIEYISYE
It, PBYEBREREESEN: WIREESD, BiEeTE
REEANR, IENRZINS™ME. SR AKINERISERRL
60%, GPT-40 f288%-100%, SXBNER: BWBEESH
BB, AESUIREIGIE, GPT-4 MR, IUAHAIR
MmeEm, BWRESWEESREWER. LM MASKIESHII

A B CD
TIXIE 1T ]

2[ 1[X][X]

3[1[X][X]
1T ]

[
[
[
[

— e e

El: JEEERNTRER—ASASE g TR
Bk https://www.nature.com/articles/s44271-026-00403-0



Table 1

Target words used for the frequency analysis; word frequencies from the Corpus of Contemporary American

English (grand total over all registers)

Pair number Word Type Frequency

1 add + 361,246
subtract - 1802

2 addition + 78,032
subtraction - 313

3 plus + 110,178
minus - 14,078

4 more + 1,051,783
less - 435,504

5 most + 596,854
least - 139,502

6 many + 388,983
few - 230,946

7 increase + 35,247
decrease - 4791

BE: ¥55)EBEkH add. moe S ERY S AR REE TS
EBHSEE: https://onlinelibrary.wiley.com/doi/epdf/10.1111/cogs.13254

%. BSEERAUIE. MAEERLALERIRIILEN 8.
HNENNAE—E2RL, BEXNERAL, HMNESHILERL
0L Al BCKIGEIDERIL. BURVERE Al B URETERG IR,
EWIBIRITHARSNLE.

55,315 4" Skill

arXiv 3832 SkillReducer 1K 55,315 AFF Skill, Skill IESZ8{R
38.5% 2 Agent FREEMBHVTIRIEMNI, 40.7% BHERERE,
12.9% Bmpl, R THRERNTR. BY 60% HRSEFRIB
EEBEALETXED, BIBEHERRNTEMNE. ARELX
LCRBEES, HIRESE 48%, [EXESE 39%. RGN EINAE
RE. EBRESD 0742, [RR0.722, RMEAS 2.8%. @F|
IAHRRIE) n2 BRR., ERXEOES token EBEFFERA.
60% ZIRFEEY, BIIEDE Agent WRZILDMNBSERD. &R
D—> token, JOFRMEERIBIEN. STEBRAM. BreRX
KOIBBREE (Berkeley Function Calling Leaderboard) BY%GRE:
ATTRN, RENTNTREVERE 43%; ¥R 51 MEmT
", K2 2%. ESMARNERK, MEtERRR.

o Xt Lol )

EMERER? NESITHE, BHUHE. SFRMNERS TR0
REEEE. HNEAMTESREEREEE. AlARE

Carlos E. Perez ZE/I N ANEUHEL R SEFRIER. HEA M
SRS NAEF. BEARREZH. IREDIPMR, 1995
FEMEINSR— L+ FRENBRREIER RN, SF
REISEREBERE SFEH, BESTES, XMERRERS
A8, BWOKG, EFHABNERS, BRNE, TRRE,
BEOKS, Steve Jobs @FERGIES 70% B mL. IH
BENEYHOEIREETHRER TR, B SRAREIXLRBIE
RIS RE, Phone R—ERINEERZHIFH., BEEREEX
BUIRBIBTH., HTEPerez IMHELIRMaIM (Constraint
Fluidity) : XOELEANZESSHDELR, FLRZHER
M, SR, BSREBRINNEE. REREGEE.
XTI Al BRIIAS . BIERRIEELIREE, AlE RALLI
EENHRBAAD, BARTAEHM—FRBE=FMUSRIE
ZARZB, REUTAZE, BAZ A TERPHAFIIRE.

=

i, WA NMITESSIRIRS, SRANRERERN
BipR. FEHRRER. MRBEINN, WERBSHEE
8. KERAWMD, REFAERBT. HAREEK.
ARLZIFS, Skill EE. MM, IR E

(Digital Garden) , BERFLRR, ARME, ERBEH.
BRE. W, HIGENLARERERASBISLFMER, %M
W%, Skill EEMORI0, &1 Skl NMEImAFERE. MI00
o1,



Skill HsREOPR ., IBEREL. ERHRRYERBIMNE.
MINERS, SOERER, BORAREN.

MZEFE

BFHREY Skill B2, LT ARMAIIHIRCRF. 81 Skill B
500%, ABER6O%AVE, TUE—T, BHARSULIBE
T—F, BEISHEG, ZRINE. SRBI0—T# Skill,
TRSTRR: INRESRERERZD, BERREEIUNE0RE
=, WARRAME, BLET4E.
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2023. https://onlinelibrary.wiley.com/doi/10.1111/cogs.1325
4e

SkillReducer, "Optimizing LLM Agent Skills for Token
Efficiency", arXiv, 2026-
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Enhancement", Intuition Machine, 2025-

06. https://medium.com/intuitionmachine/the-paradox-
of-subtractive-enhancement-from-mathematical-
revolution-to-ecological-regeneration—

f0b7029635¢ch € « «

Maggie Appleton, "A Brief History & Ethos of the Digital
Garden". https://maggieappleton.com/garden-history <



;é%@iﬁlj—b '

EAZ:#_O- | o ‘- ’;-.

Bjork mJBYFE#E

Matt B¢ane ACM

” MS Réearch/CML

Appiah Atlantic
. . linbis L. A7
* =FpIRR : ey \ ,
K
W
S )




<HABH
BHRASRAERER

SIE—T%=A, EEERANBFIMZAERM: —18 525
FRUFRNMOESR, LA EECEEFR—MRUMA. BT
wnyEA. BEARI0GTT, SEFIBAY. BARELHAR
ZH, BESEIRELTIB—A. “BEMEANS. "A2
RET, BRHBE. FRE. FARERHMAE F—PZEAE
B, BRS—R. XREERRENW (Deskilling) . Al R
UZNLRRW. BETRFIRAE TRIBOXHUE"HEND.
SOENE, RIUERSIARZERE.

=hpiRk

ALIRZEBZZR Appioh £ The Atlantic 48 5—3B=535A0970,
RRFTEERAELES R B (Substitutive) , |BRAE
RSN, FERHZ, VERITEEE. RKEEAL.
SMmM (Erosive) , RAERAEEMELS. YVTROF) T
BENBM., BEXE, MEM (Constitutive) ., BEEAZAA
BORILEED . HMTA. 8D, FHIEN. WNEIG, BLIREA
TREE, sANER, BY EBERM . SIFRNAIER
SiCiZAR, AEESESORSE:, HARE—IRRREHAE
BRI, EMEMERAMCAEX 0. BAKNINE

BHEE. FRE. AREEHAE T L EAENR
), HEKT. AFRDMERERW, BERERILIREAE"S
RSXHS"HEED . MIRTRERSAZERE.

B2, HMERAR—TUREE, BRXTA. BIEBSANA
BRuEP, REASEBRR, S PELRE, RHEFAR
RITERABNS, ENAXBIRSELEEZNTE, MESE
AW, SCHHNN. BIRD. HISHEESS.

520N, 17%

Anthropic ZE2026 F1BRIFENIIRRE (RCT) . 52T HFAS,
S—7FPuthon B, —¥F AIEE), —¥RE., AIGBOW
3950%, XWRA67%. E317%. Al AFRBREETIR, BAK
T 30NWNBEREARD. HOREEBHEDH, BoME
A&, B8, AIZERE (AlDelegation) , 234G AI, i
&R (Progressive Reliance) , BHRH—U]. EAEIE
(Iterative Debugging) , *SISREERNANHA. SORIN. B
=& (Concept Querying) , REEZECS. BEHE-R
¥ (Mixed Code-Explanation) , EREBHERE. £REER
(Post-Generation Understanding) , 4Eil Al EpREIEQZE
. SORBHERRSVEIXE. SOENNHERFHE—
3, INFIZ5 (Cognitive Engagement) , EIFFFEERAI, B3
TR A ZEREMIFBARE. XSRIMAIRAN, &

How Al assistance impacts coding speed and skill formation

Al assistance: treatment effect on
coding speed and knowledge score

p=0.391 p=0.010%

Modes of Al usage

High skill
development
interactions

) Genera tion-then-
100 | 5
24 min comprehension
28 75 86%
Hybrid code-
27 70 80 —| 24min explanation
68%
2 26 65 | = 22min @ c
2 g 65% inquiry
2 ® o 60— ¢ @ inquiry
E 25 2 3
€ 60 g "
K 3 4 y Low skill
5 ) 3 wamn development
= 24 2 Gy 39% C pr
3 & 55 2 40 o
i g
L @
23 o
50 22 min L@ Al delegation
35%
= A 31min
45 24% Progressive
21 Alreliance
T T T T "
Al 2l 10 20 30 40 I(eratlvg Al
Condition Condition Completion time (min.) debugging
Z A
B: Al BRI RE AL

B R¥ER: https://www.anthropic.com/research/Al-assistance-coding-skills



BEHRALER, SRKTS—EATRANNMENSIE
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iesE

ARINEZZR Bjork fR N “TIERARNME” (Desirable

Difficulties) , fEHARNLESZIERMENRM, KMEBKIHCK
FOIFRREND. Anthropic BISRIEIZENFSIX—m, BISHES
R, FRENOMBIANESA. LA SSH— TR, ERR
SR, EEBRMASZIVITIR, B AKIRSH.
H2AAMBINE . ITAMBINFR . XLHIMTIGIS AR\ SRR
BOXEXATE (Germaneload) , RIHREKINFHES. OFR
MIEBHREIE) METR XX : RHFENFALER Al GXRMES
19%, HBEESIRT20%, BRISHISKHIZEE, BORETRE
RMETL, ABRTERNEBENENIANERE, MIREERE
BWERET. PERERIN. BREINVNERMF, ENILABIR
KPR, MR RES, HRREES, RE
REHY . AMhR—H8, WR—ERIRE, HIFRIBIAR
MEFRNRY, FAaBity. SRBANMBIRZTEIRE.

Sk iR

B2, TUREEZHAT] <ittD» (Loncet) 2025FF2hiNGH
55, LIS00PIEAHR, 192REIM. Al EHEITAGRR A, WE
M M28.4%6p8ZE22.4% ., (X=T"H, MERELENE
BR&E. A2, PREFZESR (llinois Law School) RIMERYE
B Al BESEBTSREER, MRTIFS. RURHAR
Bt (Microsoft Research) FRIAEMEAS (CMU) RIANIR
TIEER A GREESERET. SHEIHEORERRENIE
BETHRSK. BRIEOR, XA BBVRMERAS.

f¥ie

EFDRRITRIBASFF S INRMRES. Anthropic ESHIW
EMHARER, A TERNINREEAED, XERHEDNE

AR BRRIN, MEEAE A SE2—HE, FREBTHE A N
RE, BERGHEARA, SIS Al ek HREN
Ao BFNEAD? IINAZEEBEAINR (UCSB) B Matt

Beane £ ACM BB IR, WRTIZIMAE Al INRWREER
&0, BEERNFEREA S FRARZEYSIBARRERH
BE, RERATRRARAESEAS (CMU) BIBEEAI—
TEMANAR: FRTIEEES Al ZGREESTHES,

XA BEMEERS , BNr ERIEFRTENENIDESS
A%, BIVKS, BEDRRE. FHER, RERTH. ACM
NELT—MERNTUE: BVBWEENRZINME (hollowing-
out of core expertise) ., EMMANR, FWMLRNEREEEE
ZFERN., ERENTIER WERERENAZLHIMT S,

Hgrn—Bk, YEMTE. MHRERLR, SEERNE
BREWMSTESERIZA,

BT

BR—MEE—TIMES. TEAEA M. FRE TR B
LN, BHMEES. PEESNRRE. REBAEITHECR
ERENE. SH4IRERR. NEARGH. ER/ANR
FILUBFESHREELRENE. INEBFAT, MK
B, KEMIEEENIARERNEEEESES.
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OR—TRFERNOE. WR A KGR, AISREETH
4. BARIEWIES—RIIKARE, Harness, i2f2. #EE. ¥
fii. EFX. TYER. DAgent, NIEMRM. ZEAEl., IXLEED
EREBWLZE, TARG AWDE. BRERSINE.
Harness ZREAGEN\, RiBz). SKEBWRLT, PXRTILERRE
. BtAafragi? RMOIRSEIROAAMNGS, SFEERIA
AR, MSZENERKR. WRSENHUMERES,
XEREPR HESBHEETNFNESBLEREMRNR, &N
B, BMETARESSREPHHRE.

NiEFRRRE

BIAEBEE R, £R A TENER, £8EH—4
= SFHEMREELEIENRE., XTMEAERESES,
{RIEHFERIE). JHFE token, SHFEERD, BHATRBET
k., WEEO—K, £RES. HiHH, REAEFEBRIEH
B, MEFRFBROR, FIAWEEO. HA prompt, E3|
ZE5R, 30 W5Tall. M X1 prompt SAWNTSE BEIR"E
DI 20 4P, XEERRIANBHANEZRAE, XBITH
L£FZN0-M, BEFRNRREVE=TEE, B(IEAHENX
BETEARAN: STk, £FRB Al NEESAER
Skill, RRBESH. 12K, ILRXOBVRE, MK, W
B, K. BRRER. Tk, IHRRORTB @™
XA, “XTEESREERIETLEEE”. “ EBI bug 1=
T ERRAMAREBRERAR", XEEEFRAIENNME, =
TEEREREHNERIE, TSR, RRBIBICTK, 12
B sEEMSEN.

R hiEtEEY

STk, ieTSk. Bk, #EAREDN, ATIENA

BF, 80ARE. TAKLS skill: mWVEREEESE). BB
FEILI: RMVERERIRMESE. BLRFGEMR: RVER
BB, =TER=M BN EN. ARIHALRRIMERINR
TARHAF. Linkedin SEHERNAZ /S T 853 2$0YEkE 70%:
WRARIIGR. W—TMNITHLREKSR, FFERNOKRK
B5% 3 1 skill, BAXIMBECHEBTHER. =10&: /8
BREED—TESTHEM Skill? RA Al RBER LB S 4R
ZRIB? fRAEGE FEBEINT Skill ZEBURBIERAID? NRESE—
TOBEHERA, £S5, SE—T. ARIIUEARAZ
ISP, MFEEE—TRK, ‘REZZCBIEHMARS.
XTER—F R, BINHRASIFEBARRXAFN. I
RIS IBBH S Al AEDINSR, hAEBHBEIED
SERSIMEENZAEEERXRR. HINHBNERBERTER: Skil
RSN, MEETRITHE, MEREE IEIR) . i
1%, MXTABEEE (IRERL) . EHELWHIRE
“BLRICEIEESR (ERIARSENREED) .

HIATIEE: AHLAMERERT

WRIRRMES THRANS TR, RSS2SR Skill Ji—3E
BANICK. ERLAZHART . BIRNEZBREX
A, BRAEK EOHEER. —& arXivigxX (Ga
Bakal, Knowledge Activation) S3¥EEHT: DIBHERETT
RUGRINERELAED, BANRZUG. Agent BOEAIIZRAITRA
RARNREMEH N BSESIMITR, ERRNEIR IR
HENE. BBEBME. MEM=REY D/ SEHRAORIERE
X. FREBMN. KW, RUE. &R, 8—EB&sEHEELE
T™XEO. ARH] A DIRSEFD, BRSHUIRIRE Al K
MRS SEFD. B, BICECSHRENDS. LR
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IEFFE. REMBIREFRBEIE, MREMFERIIRNL.
A HERRATRFE=RES: BYE (USHFSS) . =44
R ZBERAAN) . AREE (LAIMEERRNTE
[EMLE) . OpenkG BEUBMIPYIX—R, SHHANREIZE
DeepSeek YERRAM 80.7% 1RHE 86.1%, RBLLE—TMRELUR
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BIBRIEMSAN, BRRRARRIERTD, WASHTAR
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1
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Abstraction

1
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1

AKU Registry

Agent Knowledge Architecture
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B ESiSE: https:/arxiv.org/pdf/2603.14805
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—TRHAENE, RESTHRAGRENIREER. Addy
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KMERT, ROBAREBKBREN), XFHE08R, &
FRTIRMITEEH. A RR, BERETEAE, WP
BRI EE)MI= (ActiveRot) , AIUEBRUTDER, SRE
BURSCRRERR L. REREEIE (DormantRot) |, JBEBRRLRERRR
REIK, RARGECHR. GitClear HIRE R Al EAULEB
SEREK 8 &, XTBSREARSE—FBRRILR,
BEEER, WRANNEE, KZHHEPR 3-6 ™A/ Al FHit
REA TR, REARKRTE, 2 T SCUHEERR=
T BEEMRIEES, HESIA—LSNMR. SAXT? H
1918 ACEIBX: IREFH (BIEHIL. RS2SR WRES
R 86% BER, SRAIR—IB Skill RME—TIIETR
B9, 1630 MEUE, X 30 WH=THRBENAMESHEIS
2, IBPRAERERRARIRAERE, MR\, BlErE.
—TAFRZH SKill £ 10-151, RZ 891, — TBHRNAZES
FAREARLS, AR RA BRWATH, 00
REIREDS FRFATAIPRT, X—MRBRIRE AR
S.

i

FIXBIROIRESR: XAZEEERENSE, #8HE. RER
FRERTOMNIE, EMNZETIFREIF6. Martin Fowler i
FE—TINR. EARBAG, BREAKFERF, BANT
BEEH. XIAETR, AFREEIHESRRZENZS
ROHZTH (Shared Artifacts) , TUES, ETESIR
ANFNREE. 1E2ESIRA SKill, TIERMESRARESTMH. K
MUSSBARFE. —TREZR6), FERER Agent £
— T HRSHR. ABEERNROERIEE. ALEES
B, ERIBHRIET—T: “EEIESRERNTHRRER
BIEE”, XITIERBERGESIEL TXH—ED. F—TF
RELNImRE, Agent MB—RRIERIERIIGE, £FIES
BT, FRXETS, RAFES.
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“BHARZA, AgentfiiTidiethsbugSEEidE (@
R . SHEEN—RERIEERD, NISREMRER
Mg (BR . TIEIEPHNEESNICR, WTEHSEHN
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D—TER A IR — T kST AV BEBARY, R
ERZEPAEMREL, skilsfliBHTR, MEXTERESED
FEERRE TR IHZHR\CE.
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R Al LHEEEYTE 10 ML IESH B O, WRRE—E,
ARERG, NEELIEE, RITIE—T markdown ST
B, XH23T2E, BILRWEAS, BI—"EIclick
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