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%7, Natural Language Processing

Sy & Artificial Intelligence
Background

Why Context Management is Important in LLM Agents?

- Agent= tt&E LLM 20| OtL[2}, 2] step?l reasoning, tool call, observation, code &% Z1}, user instruction,

I

memory S A& £HT

pais = i
[ User Query }—o —_— Tool \)\ e R .o ugn —_— Tool 3
[_ ____________________________________________________________ o
i System Prompf <think>...</ think> <think>...</think> <think>...</ think> '
User Query <tool_call> ... <tool_call> ... <tool_call> ... o

| </tool_call> </tool_call> </ tool_call> | i |

- 2l contextE 1 QX|SHH H|E S7I, retrieval/attention noise, e El HE ot 2| MEHO| Z=E 2H[7 M2

- Claude Code2t #2 agentt Z| 221 & contextE R2/He|sIHA] 0]0{7t= dHAlo] Test

- 1ZCHHA agent?| context= Thed| “EA| F= A"0| OfL|E O AH| 24|, A, f=5HOF ot=7t?

I



\}’% Natural Language Processing
= & Artificial Intelligence
Background

Context Management in Real Agents

I want you to identify the name of the artist who: Modify ScenarioList.from_directory( [...]
(1) An album was released in November [...]; Modify it so that the user specifies a key & a
(2) Around three years later after the album [...]; directory and then even Scenario entry has that [...]
s N N
We're trying to find an artist based on specific clues [...] The issue is with the ScenarioList.from_directory() [...]

I'm thinking about ible artists who died betw
n FAIdg about possible artists wio cle Eenilxl e Explore the repository to locate the ScenarioList [...]

e Searching for artist with specific album [...]

P

® bash find /testbed -type f -name “*.py” [...]

® search artist hometown album released November /testbed/docs/conf.py /testbed/eds1/agents/agent_list.py
/testbed/edsl/init.py /testbed/edsl/agents/descriptors.py
en.wikipedia‘org reddit.com celinedion.com /testbed/edsl/version.py /testbed/eds1/agents/exceptions.py

/testbed/edsl/agents/init.py /testbed/edsl/base.py

QrAmITYcom fmocon PAIENOseney ik @ bash grep -n “from_directory” /testbed/edsl/scen [...]
® browse www.imdb.com/list/1s058049502/ def from_directory(
sl = Scenariolist.from_directory()
British Solo Artists sl = Scenariolist.from_directory('.py')

by judas1982 » Created 11 years ago * Modified 1 year ago
In No Particular Order.
Criteria for inclusion on the list :

sl = Scenariolist.from_directory('.png')

o=

e [..] ® | now understand the issue. In file /testbed/edsl/sce [...]
According to the issue, we need to modify this to [...]
T I just found Gyedu-Blay Ambolley’s 11th Street [...] e Fixing " ScenarioList.from_directory()'[...]
® Verifying awards, 2013 interview, and album/label [...] \

® str replace /testbed/edsl/scenarios/scenario_list.py

® search album count and searching for awards info ; 51 = Scenariolist. from directory(’ ;1 S
discogs.com agogo-records.com musicinafrica.net
e [.] z : .
® Create a comprehensive test script to verify all [...]
® The Agogo artist page confirms both the third album [...] (L .
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AGENTIC CONTEXT ENGINEERING: EVOLVING CON-
TEXTS FOR SELF-IMPROVING LANGUAGE MODELS

Qizheng Zhang'*, Changran Hu?*, Shubhangi Upasani?, Boyuan Ma?, Fenglu Hong?,
Vamsidhar Kamanuru?, Jay Rainton?, Chen Wu?, Mengmeng Ji?, Hanchen Li3,
Urmish Thakker?, James Zou', Kunle Olukotun'

Stanford University =~ 2SambaNova Systems, Inc.  3UC Berkeley

{gizhengz, kunle}@stanford.edu changran_hu@berkeley.edu
() ace—agent/ace @ ace-agent.github.io  *Equal contribution.
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Introduction

Context Adaptation as a New Paradigm

- X2 LLM agent= 22 7}EX|E 2N -S| 2L 3 HEIAEE THO| M52 =
- StA| 1 (Brevity Bias): B2 2t2%t promptE MSst= 1PH0M S MIE LHE0| ARRHE = UAS

[¢]

- et/ 2 (Context Collapse): LLMOI| 2|2t THH xHERS0]| 2| Eot= WM AlZHo| X|EHof M2t O 2 QACE E|sSh=

re) Sk A o 20,0001 # Tokens: 18,282
?_<ADI-O| I:éI-AOHOEI- T QAIE b3 Accuracy: 66.7
[}
£ 15,000
(o]
[}
£10,000
%)
c
2 5,000
2 # Tokens: 122
H# 01 Accuracy w/o context: 63.7 Accuracy: 57.1

Agentic Context Engineering (ACE) 6 i 0 0 4 s e 70 &

# adaptation steps
- Conteste= the 90| OfL|2}, MEFE &6t Me[st= X2} El playbook 0|0{0F &

_l_

- ACE= generation, reflection, curation2 £l contextE MEXIHOZ 7l Mgt

1
JOl'

A 2T ML Tool XA

rr
I
mjo

HZESHHA self-improving agentE 7Hs5HA| st= 2
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Contribution

o

- ACEE strong baseline2 Y2tx|A| 57I5tH, offline & online adaptation A& BS0|A o|0]MEO]| CHsH T 10.6%,

CHjQIE HIX|0f30]| CHolf W 8.6%2| ds &&= 7HMS

- ACE= lableO| X|HEl supervision g10|= S2pH QI HHIAEES Mg 4~ UOMH, CHAl A3 m|=Eua} otA Mo S 223t

- AppWorld HIX|OI3 2|HEENAM 2E AA DHOl DeepSeek-V3.12 AIRSIHAMT %1 2|9 production =&
0ll0]MEQI IBM-CUGA(GPT-4.1 7|¥h) & Sotst

=g 7ts

rol'

- ACEE= 7|Z adaptative &HELCH 24 M2 roll-out?t %2 latencyE 2A6HH FXRA| ZHMO| O =2 et o}

I

O W2 H|2OR TNE 4 I8

o

HoE
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Background and Motivation

Context Adaptation

- %2 context adaptation HHS2 HA trace, == T, 4T Z1 S HIEHCE XIAHN IEHES MMSID, 0|F CHA
context0l| BtF5I0] HIEXO = H&5= JiMe

- C[HEXOZ Reflextion2 reflection2 Edll HIO|ME A& JHMstT, TextGradll GEPAE HIAE H|E8HO|L} Al traceE

g2¢8| TETEE X|X3}et. Dynamic Cheatsheet= #t{ A&, Am{of|A| Mk WES XM= 28 HE22|E M8

Limitations of Existing Context Adaptation Methods

- Brevity Bias: BM 37t2 &Y #0t otL|2}, X XetEl IETEJ SF x7| TEDTEQ| % A2 A&shy| R0 LR E vt=
Mumpet

- Context Collapse: LLM2 A28t end-to-end context rewrite?] ZEXQI QY2 dtHSHH, F=HEZl X|Ao| EECHE CHA
LR | XIHE = US

-> Agent Context= 22 CH4H0 OtL|2f, M2fut AelEg EZESH= evolving playbook0|0{0f &t
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d’ﬁ
& Artificial Intelli
Agentic Context Engineering (ACE) rificialinteflisence

Overview

=it

i

ol Zot7| 2loll Ml 7HX] =4

[0

- 7|& context adaptation®| & 7tX| ¢HA|
1. Tt 8l E&E x=2 FA2[0|MAAM EE|5H= L2 ReflectorE £l context Z& 1t downstream A58 7HMEt

2. H|E20| %o| £ CHUHM EMS localized WECZ LHA|St= incremental delta updatesE Sl latencyet

3. RZETH context && 1} F= MO E 7 UA| ®XISt= grow-and-refine HFHLIEY

Iterative Refinement
- o S e -~ 2

A

Query I: » w :
- . Trajectory [l ’ Insights
F p— -LLM -LLM
3 E = m) \ Generator Reflector
P O w—
-u—

Context | om cn cn o o o o o o o o o o e e e e e e e e e e e e e e
Playbook Update

-> QIZHo| 2ot Hhdstl Seldh= WAlS 20 T HE| 2= MYS FO5H= bottlenecks Ifgt
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Agentic Context Engineering (ACE)
Incremental Delta Updates
- ACEE= contextZ stLte| HoH$t prompt?t OfL|2t, 11 ID2t FEM/2/2 M counterE 7% 2 bullet TH| 2 22|t
- Zt bullet2 THAIE 7t M2F EHQI 7HE, Aol IHE S ©Ool ERSt bullet?t AM X AlH| 71s

LY I

- MA| contextE CIA| MX| ¢k, A2 P D=0 A2 delta bulletQ 2 Z718H 7| X|Al2 HESHHAM HZTIA 2t

Grow-and-Refine

- MZ2 1E2 M IDE 7%l bullet 2 F7t5t11, 7|Z bullet2 counter Z7H4E 2 ot SEOE M| X2[0f| A HC|o|EE

0
0

- SDIEH UHIG 7[8t S5 MHE Soll RAet bulletS EESI7LE M7{5104, context?t S 25| I X|= 2= YX[E
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Results

Tasks and Datasets

- LLM Agent: APPWorld= API O[5l], ZE dd 3! 42X ZEedt= X2 O0|ME EjA3 REOE F JX| HO|E #=F2
EfASE &

- Domain-Specific Reasoning: 28 242 2ld 28 =& EHAI0M LLM2 HIAESH= FINER (28 2A EZ 2[0|23)2}
Formula (28 71E X8 3 A £8) off XHS U=, 0]2/0|= DDXPlus (2| Z=2) % BIRD-SQL (test-to-SQL)0| CH3H

]Io;lj|-'6'l-

a

Evaluation Metrics

- AppWorld: Task Goal Completion 5! Scenario Goal Completion
- FIiNER, Formula % DDXPlus: Accuracy, BIRD-SQL: GPT-40 7|9t LLM-as-a-judge H7}

- Offline context adaptation?| 2L pass@1 accuracyE, Online context adaptation2| ZS test settlA =Xt WIS &
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Baseline and Methods
- Base LLM and In-Context Learning Baselines
1. Base LLM: ReAct 2|30 Default Prompt AFE
2. In-Context Learning: 22| context window0|| %= 22 Z& o5 HES, X1151H 7150t B2 shot X3
- Prompt and Memory Optimization Baselines
1. MIPROV2: Instruction2} demonstration=2 Bayesian optimization2 £ %|X 3}
2. GEPA: Execution trace?} Reflection2 &8l promptS FIstA|Z
3. Dynamic Cheatsheet: Reusable strategies®t code snippetsE 2% memory0f &+
- ACE Setting
- Offline/Online context adaptation 2 50i|A] T}

- Generator, Reflector, Curator Zt2t0]| Clisll S et DeepSeep-V3.1 AL
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Results on Agent Benchmark

Method GT Labels | Test-Normal | Test-Challenge | Average
| TGCt  SGCt | TGCt  SGCt |

DeepSeek-V3.1-671B as Base LLM
ReAct | 63.7 42.9 | 41.5 21.6 | 42.4

Offline Adaptation

ReAct +ICL v 64.3.06  464.55 | 46.0.45 27357 | 46.0.5.0

ReAct + GEPA v 64.9. 15 44.6_ 1 7 46.04 5 30.2. 56 46.4. 4

ReAct + ACE v 76.2 1125 643,214 | 57.31158 39.6:180 | 59.4117.0

ReAct + ACE X 75.0_|_11.3 64.3. 21 4 04.4, 159 35.21 136 9721148
Online Adaptation

ReAct + DC (CU) X 655,18 589,160 | 52.3.105 30.8.95 51.9.9 5

ReAct + ACE X 69.6. .59 53.61+10.7 66.0.245 48.9.273 | 89.51171
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Results on Domain-Specific Benchmark

Method GT Labels | FiNER (Acct) | Formula (Acct) | Average

Method GT Labels | FiNER (Acc?) | Formula (Acct) | Average - R
Offli Adaptati
DeepSeek-V3.1 as Base LLM e ‘ l;;“fg,l,,,ap i l°:7;.55.l,,(, 89700
Base LLM | 70.7 | 67.5 | 69.1 ACH ¢ s e [
Offline Adaptation DC X OnligssAziptTionﬁﬁ.o 55 | 60.9 s
ICL v 72.311.6 67.0_05 69.6.0.5 ACE x 705,50 850,155 | 77.8.57
Table 7: Results on Financial Analysis Benchmark (GPT-OSS-120B as the Base LLM). “GT
gél;)i()VQ’ j ;g .§+ 1.7 g? * g+ 2.0 ;g 'g+ 1.8 labels” indicates whether ground-truth labels are available to the Reflector during adaptation.
)LD R .14 0 ). 1.3 4
ACE v 78.3 +7.6 85.5 +18.0 81.9 +12.8 Method GT Labels | FINER (Acc?) | Formula (Acct) | Average
ACE x 7]..].__().4 83.0-{-1')5 77.1-{—8,() GP'|I‘—5.1 as BasT LLM |
Base LLM 73.5 73.0 733
Online Adaptation 2 DO Tire AapEs clone s
DC (CU) v 742,35 69.5420 71.8,27 ACE & 810, fa S5, i | ®2850%
ACE X 78.244.7 76.543.5 774441
DC (CU) X 68-3—2.4 62'5—5.0 65.4_3_7 Online Ac;aptation | -
ACE v 76. 7+6.0 76. 5_}_9.() 76.6_. 75 R‘éE i ;(5)2 35 ‘ ,?3'3 4.0 ,?(_;i 3.8
1.7 Ui6.0 L1438
ACE X 67.3-3.4 78.5111.0 7294338
Table 8: Results on Financial Analysis Benchmark (GPT-5.1 as the Base LLM). “GT labels”

indicates whether ground-truth labels are available to the Reflector during adaptation.
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Results

Ablation Study

2972, Natural Language Processing
& Artificial Intelligence

Method GT Labels | Test-Normal Test-Challenge | Average
TGC? SGC?t TGCt SGCt
DeepSeek-V3.1 as Base LLM
ReAct 63.7 42.9 41.5 21.6 42.4
Offline Adaptation
ReAct + ACE w/o Reflector or multi-epoch v 70.847.1 55.44+125 | 55.94144 38.14175 | 55.1412.7
ReAct + ACE w/o multi-epoch v 72.0483 60.74178 | 5494134 39.64+18.0 | 96.8+14.4
ReAct + ACE v 76.2. 125 64.3.921.4 57.3—}—1.:'),8 39.6+18.() 594,179
Online Adaptation
ReAct + ACE x 67.9+4.'2 51.8+8,Q 61.44_]_9.9 43.2+21_(; 56.1*13_7
ReAct + ACE + offline warmup X 69.6+.:').9 53.6.110.7 66.04_24;, 48.9+27.3 99.5:17.1
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Results

Cost and Speed Analysis

Method Latency (s)] # Rollouts]

ReAct + GEPA 53898 1434
ReAct + ACE 9517(-82.3%) 357(_75.1%)

(a) Offline (AppWorld).

}’): Natural Language Processing
& Artificial Intelligence

Method Latency (s)] Token Cost ($)]

DC (CU) 65104 17.7
ACE 5503 .91.5%) 2.9(83.6%)
(b) Online (FiNER).
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Discussion

Implications for Online and Continual Learning

- ACE:= 22 7I5X|E YH|0|ESHX| 11 contextE =Hdl|l adaptst2 £, fine-tuning=2Ct XH|E, 15 22| CljQto] & &

$0
iffo

- Context= AFRO| 311 7H5317| WHE0H, LeHE[AALE BRE YHE, = privacy/legal issue?t A= HEE MEHHOZ H|HsH=
selective unlearning0| 7ts¢g
- mf2tM ACEE distribution shift, HEHEl training data, continual learning 20X 218t context-level adaptation

YO TR 4 9

0jo

Limitations and Challenges
- ACE= Reflector?7| &l trace?t 20| 2|O0] /= insightE F&E 4= U000 2 A
- D E task7} ZE3t contextE URE dt= 242 ot (ex: HotPotQA)

- ACE:= MR =OjQl X[ 4], =

I

£ot tool use, &A E3} F2F0| LRt agentic/domain-specific task0f|A] 7H2 1A Ql
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AGENTFOLD: LONG-HORIZON WEB AGENTS WITH
PROACTIVE CONTEXT FOLDING

Rui Ye'»>", Zhongwang Zhang*", Kuan Li>*, Huifeng Yin>"

Zhengwei Tao?, Yida Zhao?, Liangcai Su?, Liwen Zhang?, Wenbiao Yin?, Zile Qiao”
Xinyu Wang?, Pengjun Xie?, Fei Huang?, Jingren Zhou?, Siheng Chen'#, Yong Jiang>*
IShanghai Jiao Tong University, >Alibaba Tongyi Lab

*Equal Contribution, *Corresponding Author (sihengc @sjtu.edu.cn, jiangyong.ml @ gmail.com)

ICLR 2026
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5’) Natural Language Processing

. & Artificial Intelligence
Introduction

Context Management Challenge in Web Agents

- ReAct 7|8t agent: reasoning-action-observation | 7|£2 {FX[] 2= 2 ESHK|T, raw web data®| noise?} =& &l

olo

- Step-wise summarization: context= ZHESHAH| SX|SHX[2H o tHO| QoF uPHO|M ST MIE HEIL &AME 4 Q)

I

-

-> MHE 5| HESIHAME SZ Q3 noiseE =0|= context 22| HhAlo| QRS

AgentFold: Proactive Context Folding

d|

- Agent?| contextE thed| £HE[= 217} OfL|2}, AFEO| AF2StH= mental scratchpadX @ sSHo = gi2(gt

got

- Context ##4: 1. Multi-Scale State Summaries - 27 AJZ12 2] £FO=E Qi=ot 2k 7|=

2. Latest Interaction — 7}&t |2 actionZ} observation?| &t%st 7|2

T
1z

F

- Folding 1. Granular condensation — £|4l interaction2 MZ2 state summary= &=

0

2. Deep consolidation — ¢{2{ summary2} %|Xl interaction® C &2 £&9| abstraction2 = £%}
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5’) Natural Language Processing
& Artificial Intelligence

Related Work

Web Agents

WebThinker, WebDancer, WebSailor, WebExplorer 2 &= Web task dataset constructionz} test-time scalingd|

.|

|->+

flIIO

=
=)

ofX|2t ReAct2| append-only context= long-horizon taskO|AM context saturation2 fF2oHH, ZR29t M2} noise £

I

Sl A ol
=T AA

Mo
1[{o

Context Management

Context management:= LLM agentOi[A| &SI 23Xl contextE MS517| flgt A S EH
7|& A= 25 XA, AH2X} profile, 2t CH2l S FISH= External Context Augmentation0f| &2 &g
AgentFold= task LHEOIM MMEl contextE Zt2|5t= Intra-Task Context Curation0] X2 £, rigid step-wise

summarization CH2! flexible look-back foldings Aokt



o
n —
__.A
0lJ S
mo > S I3 OF
= . : a H_._
) L] S : :
99 : : _ x
O N _I
a o a_ % ; u|
m m , : ,_\u, |
00 : : d
& 5 n _ I
" : : _.m
© = 0 : ] m
2% 5 a % e
Z 5 9 r ;
K c
e : : \_, .1,
s- ~ S : -
: A
[Hr 2 : m ﬁm
-
o 0} o 2 5
<F > o 5 .
: : x No {0
joll = w :
9 ! %
S KIr iy n_
Kq = i . :
: 3 o o
2 = oF o o
of K 2 ! :
ROy 10- = o < )
: H b
_.=._ OF ; i o K
i D S
R - g
= & : Bo o
2 g L =&
Kr N .@r____ ° n_n_UI - :
m.v — _.._m ol joO w s : :
: R_ ._m. > 0 i - o R n
> (0] Kl —— - o— o0 _“__.___._ & o_
o od _ m < = 0 o E! o
LL (o) o =0 = z ; ;
or < i X0 i :
..vIA- K ||_A| -— Q m {0 1 L: b
(O] _._._o n 24 Long o__._._ — 1 {
= 2o Mg ok 5 o g o
3 S oo w S K = :
- My i 2 : :
(o)) ™~ I+ 2 i : ;
— (@] (o] — m 7] Qo — m m
0 = Rl ol T B z 5 : -
: h Kl Lul| i o= RS = <
Pl m_._._ | l — = = S 2 g
a = I s = m : I
ud — o =) 1 - = ) <
S ol [=) 2 : : H_
= o s = e = ° 5
3 S Wz L 8 7 E
2 3 ol 0| ol O £ K- G 5L
) Q w| W or o 35 o O o
5 & K o) T B 2 _
g5 5 = ol © _
o S & _
£ S - ° _
0 -~
<

ur_m_\_\nn_o
1

'/ ® sUISS8001d a8engueTjeinme

10114 :

m |11€e191 0c(

‘ge MUCGW. Q2lu| e 8 9



5’) Natural Language Processing
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AgentFold: Web Agent with Proactive Context Folding
AgentFold’s Context: Multi-Scale State Summaries, Latest Interaction

—————"—’“'———’T——\ F- - ----"-"-"""-"-"-"-""-""-"""""-"="=""""""""”""- e
IrContext Question || AgentFold | Response Context Management :
Questi | | 2
e Tools | | Think G [Folded Step | t0 3] ... |
I | | . Eaal [Folded Step4to 7] ... |
| [Folded Step 1 t0 3] ... Multi-Scale | Tl | Folding FliShe 9 : A [Folded Step 8] ... |
| [Folded Step 4to 7] ... State | = ) —> | % o tep 7 as [Folded Step 9]A |
| [Folded Step 8] ... Sianaces | | Explanation |
! | Tool Call @ Deep |
[Step 9] Explanation: ... I ool Ca o [Folded Step | to 3] ...
: Tool Call v Latest | | ST [Folded Step 4 to 9]B |
Tool Response: ... Interaction | | Tool Response Fold Step 4- 9 as B |
pdate for Next Step— ——— ————————————————T—T—T—T—7—7—7—7——— -/
Multi-Scale State Summaries Latest Interaction
- =% WAL find-grained summary2 SX| - 71 E[ 2 stepl| MIT HEE &4 Qo HS
- 2 3% F7HE2 O 2 abstract block22 & - C}S actiong ZHSt1, o MHE foldingE x|
- A history2| =2[& S &2 |XI5IHAM noiseE £ OCESHE of| 2 3t situational awareness A3

-> A of7|EjA = 2IZto] P Xl =B, STEl XA, 2|2d XY 7|9 S E8dt= WA= e
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AgentFold: Web Agent with Proactive Context Folding rimicialintetiisence

AgentFold’s Context: Multi-Scale State Summaries, Latest Interaction

—————————————— Y r-—————————————————————————————ﬂ

IrContext Question || AgentFold | Response Context Management :
Quest | | :
| e i Tools | | Think © Granclar [Folded Step | t0 3] ... |
I | | . e [Folded Step4to0 7] ... |
| [Folded Step 1 t0 3] ... Multi-Scale | | Folding FliShe 9 ; A [Folded Step 8] ... I
| [Folded Step 4 to 7] State | | Exolanati ° p7as [Folded Step 9] A I
| [Folded Step 8] .. S| | xplanation = l
D
: [Step 9] Explanation: ... e I | Tool Call Conse:I‘i)dation' [Folded Step | to 3] ... :
Tool Call: .. atest I | : [Folded Step 4 to 9]B |

L Tool Response: ... Interaction | | Tool Response Fold Step 4-9as B J
e ——————————————— = pdate for Next Step ——————————————————————————————

= Ct — (Q3T7 St—ZaIt—l)

é — (8331,91’3332,927""swm,ym) It—l = (6t_1,at_1,0t_1)

b

P

- Sy, step x5 E] yHX|E 22F°t summary block - e;_1: explanation

: - Sy Bt stepoil CHst fine-grained summary - a;_q:action

5 - Sxy, ¥ > x: 02| stepS &St coarse-grained summary - 0¢—1: Observation

o
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AgentFold: Web Agent with Proactive Context Folding
AgentFold’s Response: Thinking, Folding, Explanation, Action

If-Context Question | AgentFold || Response Context Management :
I

| S:aenlsatll:l’: Tools Tools | : Think @ Granular [Foiced Seep L o] = |

| . [Folded Step 4t0 7] ... |
| | : Condensation:

| [FoldedStep 1t03]...  Mulfi-Scale | | Folding s [Folded Step 8] ... |

| [Folded Step 4 to 7] State | | Explanation ° P [Folded Step 9] A l

: [Folded Step 8] .. Simmares il I P o :

e | |  Tool Call [Folded Step | to 3

[Step 9] Explanation: ... R e pilicad]r

I Ligg it g Latest | | Consolidation: [Folded Step 4 to 9] B I

ILTooI Respanse: . Interaction | | Tool Response Fold Step 4-9as B J'

—————————————— ~Update for Next Step

- AgentFold?| response= Tt action command?} OtL|2}, context £2|2} task A2 & Z&SH= multi-part output
R; = AgentFold(C’t; 9) — (tht, fta €¢, CLt)

Mot folding ¥ CHE actionS EEFSH= thinking process

MHI

- thy: ¥ contextE
- f;: 3 state summariesE 27| fold&X| ZH3st= folding directive
- e, MEATH action?] 0| R & AH5l= concise explanation

- a,: CI2 tool call E£= %= EitH
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AgentFold: Web Agent with Proactive Context Folding
AgentFold’s Response: Thinking, Folding, Explanation, Action

If-Context Question | AgentFold || Response Context Management :
i I
| S:aeilsatll:l’: Tools Tools | : Think @ Granular [Foiced Seep L o] = |
| . [Folded Step 4 to 7] ... |
| | : Condensation:
| [FoldedStep 1t03]...  Mulfi-Scale | | Folding s [Folded Step 8] ... |
| [Folded Step 4 to 7] ... State | | Explanation ° P [Folded Step 9] A l
: [Folded Step 8] ... Simmares il I P o :
e | |  Tool Call [Folded Step | to 3
[Step 9] Explanation: ... R e pilicad]r
I L pedhii Latest | | Consolidation: [Folded Step 4 to 9] B I
ILTooI Response: ... Interaction | | Tool Response Fold Step 4-9as B JI

—————————————— ~Update for Next Step

- Folding directive= CH2 &ES| JSON objectZ E#E: f, = {“range” : [k,t-1], “summary” : “o;” }
- & 7IX| folding mode
1. Granular Condensation: K = t-1 <- Latest Interaction StLI2t fine-grained summary £ &=
2. Deep Consolidation: K < t-1 <- 042 prior summaries®} Latent Interaction2 StLI2| coarse-grained summary=

ESt
o

(=]

- Context update: range [k, t-1]01| si'2St= summary blocksE X7 & Al summary block2 = CHA|
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5’) Natural Language Processing
& Artificial Intelligence

AgentFold: Web Agent with Proactive Context Folding

Discussions
- Folding0| £3 ranged|Tt MEE|0] historical prefix A% £&20| FX|=|0] s{ prefix= KV cache MA20| 7tsEt

- &, full-history summarization A& OHtH FH| contextE CHA| MA]| cacheE R&3tst= HIES £

AgentFold’s Training Data Trajectory Collection

- AgentFold= action selection2 context folding0| €| ZXghEl structured trajectory?} 228t

- WebSailor2t S%t question set AtE5t0{ ZE St open-source LLM (DeepSeek-V3.1, GLM-4.5)2 2 (Context,
Response) interaction pairs 41

- Prompt engineering?tQ == M=ot multi-part response 40| 0{2{¥ rejection sampling ML -> XZXHOZ validated
gold-standard response?t 3t& H|O|E{ 2 A2

- Curated dataset@Z open-source LLM (Qwen3-30B-A3B-Instruct)E SFTolH folding =2 prompt-dependent

instructionO| OtL|2} 2 LHE skill2 a5
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Experiments

Implementation
- Base model: Qwen3-30B-A3B-Instruct-2507 (Prediction A| 3B activate)

- Max tool calls =100

- Fold Generator0ll= GLM-4.52} DeepSeek-V3.1 At
Benchmarks

- Imformation-seeking benchmarks: BrowseComp, BrowseComp-ZH, WideSearch-en

- General benchmark: GAIA text-only subset

Baselines

- Open-source agents: WebThinker, WebDancer, WebSailor, WebExplorer, DeepSeek-V3.1, GLM-4.5 &

- 42 agents: Claude-4-Sonnet/Opus, OpenAl 04-mini/o3, OpenAl Deep Research s
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Results and Analysis — Main Results

Agent | BrowseComp BrowseComp-ZH | WideSearch | GAIA
Proprietary Agents
Claude-4-Sonnet 14.7 22.5 62.0 68.3
Claude-4-Opus (anthropic, 2025) 18.8 37.4 - -
OpenAl-04-mini (OpenAl, 2025b) 28.3 443 - -
OpenAl-03 (OpenAl, 2025b) 49.7 58.1 60.0 70.5
OpenAl Deep Research (OpenAl, 2025a) 51.5 429 - 67.4
Open-Source Agents

Qwen3-30B-A3B Yang et al. (2025) 0.5 13.5 - 35.9
WebThinker-32B Li et al. (2025d) 2.8 73 - 48.5
WebDancer-32B (Wu et al., 2025) 3.8 18.0 - 51.5
WebSailor-32B (Li et al., 2025b) 10.5 25.5 - 53.2
WebSailor-72B (Li et al., 2025b) 12.0 30.1 - 55.4
ASearcher-Web-32B (Gao et al., 2025) 5.2 15.6 - 52.8
MiroThinker-32B-DPO-v0.2 (MiroMind Al Team, 2025) 13.0 17.0 - 64.1
WebExplorer-8B (Liu et al., 2025) 15.7 32.0 - 50.0
DeepDive-32B (Lu et al., 2025) 14.8 25.6 - -
DeepDiver-V2-38B (OpenPangu Team, 2025) 13.4 34.6 - -
Kimi-K2-Instruct-1T (Team et al., 2025) 14.1 28.8 59.9 57.3
GLM-4.5-355B-A32B (Zeng et al., 2025) 26.4 37.5 - 66.0
DeepSeek-V3.1-671B-A37B (DeepSeek Team, 2025) 30.0 49.2 - 63.1
AgentFold-30B-A3B (Ours) [ 36.2 473 62.1 67.0
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Experiments

2972, Natural Language Processing

e

& Artificial Intelligence

Results and Analysis — Dynamics of AgentFold’s Context: token and block count

- A7| HH EM taskoll M= 221X Q1 context managementZt &

The Grown Curve of AgentFold's Context

1 7k
MW |

W’wﬁ '

10 20 30 40 S50 60 70 80 90

Turn Index

(a) Growth curve of AgentFold’s context

100

W

w

— »N

A\)eraged Token Number

The Grown Curve of AgentFold's Context

- -~ Reference Line of ReAct i o "
—e— AgentFold T =
-~ )iy
e’ o
- - 2 u
-~ e
s v
- [~
EX 33 o
L E & 40 o
- ']
L S o
I e s
- - 20 o
- >
-
0 10 20 30 40 S0 60 70 80 90 100
Turn Index
(b) Number of blocks in AgentFold’s context
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M2 pEno] M5 AX1E &Y = ULl M2 BEHE



2972, Natural Language Processing

. ~2= & Artificial Intelligence
Experiments

Results and Analysis — Scaling Properties of Interaction Turns

Effects of Scaling Number of T
e L Context Length v.s. Turn Index

~ 40 —u

2

s —— e ——— AgentFold

235 T 75k «— ReAct
AgentFold Can Reduced b —

S 30 Further Scale 50k 83k urf)iensy(‘)wu) AgentPoid Scales without

g =7GB Memory Reaching Context Limit

325

e 25k | '

m

(=]

515

v

£ 10 GLM-4.5-355B-A328

§ . - Agent};old-BOB-A3B ”9 AgentFold proactively folds its working

context during complex task-solving
816 32 64 128 256

Number of Turn Limit

- o] D= 37|HCH contextE O{®A| 2t2|5H=XI7t long-horizon taskOIA £R23ICH=E M2 HOE
- Append-only context’7t Z0X|™H 7|Z agent= noise?} context saturationd| |2k X|X|2t, AgentFold= folding2 Sdll

7l interaction2 = O =2 &L Jisst
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Conclusion

Key Contributions
- ReActQ| append-only context saturation®} full-history summarization?| H& &4 2x| Al0|Q| trade-offS A=
MZ& agent paradigm X|Qt

- Granular Condensation2} Deep Consolidation2Z Proactive Context FoldE &%igt

- Compact?t contextE FX|SHHA =8 EHA 2] long-horizon interaction 7S4S A|AlE

Future Direction

- Rs B SFT 7|HOE Jhs Mg YEs

1A
0lo

- S5 RL2 Sl task successE X £|X31st, O Hutt folding policyE at&e 4= Q!
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