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| 44+ 4 &2 Agent Memory / Self-Evolve Memory

Training-free v.s. Training-based Optimization
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\\é?/, Task No Memory | UMEM | Gain
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| UMEM: Unified Memory Extraction and Management Framework for

Generalizable Memory
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| UMEM: Unified Memory Extraction and Management Framework for

Generalizable Memory
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| UMEM: Unified Memory Extraction and Management Framework for
Generalizable Memory
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| UMEM: Unified Memory Extraction and Management Framework for

Generalizable Memory

ABRAC R RAL S KA, RARAAE S-30000“ R RAE S

Semantic Neighborhood Modeling Mem-Optimizer Training
Q refrieve Top-K [I]] =
Q. Query q meneres Merrl\or'y Bank <
==
b 5 | Combined Prompt trajectory
Executor Online
Top-K s —> [ step1 | stepz |{ step3
0]&=8 arsen | > CTERED) el
retrieve Top-N
similar queries Q trajectory J
[+[2)

y @
Traini S
= [ Heneoptinize:

(policy model)

[F]2) s, [)(7]
' E]l

L

[ Value

Rollout
] é[ Value
[ Value

l+|f]

Semantic Neighborhood

Compute
Reward

& &) 7T 2 AL T 8 R Eh R T

o AL SIE: AR/ AR R R IE
LT B F #7 I 22 ARAE S5

o HHAARMES LI E Reward

s MY EBKEGE:

gsucc( ) ot C(Tn’lem) Ny C(Tr?f)

«  PUTELE:

Reff(q,) = (Cmem X cref) : (1 .

€2 Alibaba




| UMEM: Unified Memory Extraction and Management Framework for
Generalizable Memory
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ALFWorld
Models Parameters AIME GPQA HLE HotpotQA SR PR Average
Frozen Executor: Qwen3-8B-Thinking
No Memory - 51.67 52.53 7.51 62.00 41.04 68.91 47.28
Self-RAG 8B 30.00 43,94 8.56 25.00 30.60 54.23 32.06
ReMem 8B 61.67 53.54 6.42 15.00 46.27 66.17 41.51
Memp 8B 46.67 49.49 11.22 62.00 44.78 69.78 47.32
Llama-3.2-1B-Instruct 1B 51.67 52.02 6.42 59.00 47.01 74.13 48.38
UMEM-Llama-3.2-1B (Ours) 1B 60.00;5 5 54.04:55 6955 61.00+2 447850 721459 4982414
Qwen3-4B-Instruct 4B 55.00 53.54 6.95 60.00 40.30 65.92 46.95
UMEM-Qwen3-4B (Ours) 4B 583333 520215 8.0241, 63.00. 50751105 7313:75 50.88.5,
Frozen Executor: GPT-5.1
No Memory - 40.00 57.57 6.95 39.00 61.94 66.67 45.36
Self-RAG APT 50.00 57.58 7.49 42.00 70.90 83.71 51.95
ReMem API 30.00 62.63 8.56 43.00 73.13 79.60 49.49
Memp APT 45.00 62.12 10.16 52.00 77.61 81.34 54.71
Llama-3.2-1B-Instruct 1B 43.33 61.11 7.49 51.00 61.94 73.63 49.75
UMEM-Llama-3.2-1B (Ours) 1B 45.0041 7 62.63:,; 8.564;, 55.00.; 64.18:2, 753747 517944
Qwen3-4B-Instruct 4B 46.67 62.63 8.02 52.00 70.90 78.86 53.18
UMEM-Qwen3-4B (OUI'S) 4B 51.67¢5 0 65. 154 2.5 8 .56113_;3 54.“)12.{} 82.841 11.9 84.201«5 3 57.741~4 .6
Frozen Executor: Gemini-2.5-Flash
No Memory - 53.33 73.23 10.16 30.00 55.22 72.89 49.14
Self-RAG APT 56.67 71.72 10.16 42.00 59.70 74.50 52.46
ReMem APT 56.67 70.20 10.70 36.00 56.72 75.62 50.99
Memp API 53.33 74.75 7.49 41.00 60.45 76.74 52.29
Llama-3.2-1B-Instruct 1B 51.67 73.23 10.16 42.00 53.73 T127 50.34
UMEM-Llama-3.2-1B (Ours) 1B 5833467 71.7215 133732 42.00 5896:52 7724450 53.60:53
Qwen3-4B-Instruct 4B 56.67 72.22 9.63 42.00 52.24 72.64 50.90
UMEM-Qwen3-4B (OUI'S) 4B ﬁn‘.mA_g 2 76.26¢4 O 11.76. 2.1 45.(")1-3_“ ﬁl.lgag.ﬂ 78.61“5‘0 55.471~4 6
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No Memory
ReasoningBank
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EvolveR

Memp
Qwen3-4B-Instruct
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£ 5/ benchmark F # 3 25 2 % 7. UMEM-Qwen3-4B # %48 % 4t F SOTA Memory £ %

45.36

53.76 +0.82

45.91 +0.59

55.34 +0.58

54.24 +0.73

53.67 +0.49

58.10 £0.72

Gemini-2.5-Flash

49.14

54.39 +0.59

51.67 +0.87

52.42 +0.47

51.60 +0.58

51.00 £0.91

55.46 +0.82

€. Alibaba

To make it
easy to do business anywhere

I

X T RAREMEIER



| s2855-%7: UMEM T ¥ & M 547

Model Param AIME GPQA HLE Hotpot ALF SR ALF PR Avg

FROZEN EXECUTOR: QWEN3-8B-THINKING

No Memory = 51.67 52.53 7.51 62.00 41.04 68.91 47.28

Llama-3.2-1B 1B 51.67 52.02 6.42 59.00 48.38
60.00 54.04

UMEM-1B (Ours) 1B 153 190 6.95 61.00 49.82

Qwen3-4B 4B 55.00 53.564 6.95 60.00 40.30 65.92 46.95
58.33 8.02 63.00 50.75 73.13

UMEM-4B (Ours) 4B 13.3 52.02 0 250 110.5 e 50.88

Qwen3-14B 14B 57.22 53.71 7.84 61.67 47.51 70.69 49.77

UMEM-14B (Ours) 63.67

$2.0
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| £3547: UMEM J§ gk 52 35

Z1

GPT-5.1 Qwen3-8B-Thinking
Method AIME GPQA HLE  HotpotQA ALFWorld AIME GPQA HLE  HotpotQA ALFWorld
(Acc.) (Acc.) (Acc.) (Acc.) SR PR (Acc.) (Acc.) (Acc.) (Acc.) SR PR

Joint Optimization Components

UMEM (Full Method) 51.67 65.15 8.56 54.00 82.84 84.20 58.33 53.54 8.02 63.00 50.75 73.13
w/o Extraction Opt. 45.00u—;_7 59.60\1,5_[:; 5.88¢3_7 51.00@3_(] 76.12u;_7 80.72\\,3_5 55.00#;_3 51.01¢g_5 8.0211)_() 61.0042_() 45.53&5_2 67.79¢5_;;
w/o Management Opt. 48.33¢3_3 64.65“)_5 9.09'“)_5 SS'OOTl-D 80.60i2_2 84'33T(J-1 56.67l1_7 53.03“)_5 6.95¢,1_ 1 63.00¢0_() 44.70“3_ i 69.03¢4_ 1
w/o SNM 41.67J{1().() 64.14¢1_{] 6.95\[,1.(-3 52.00\121] 79.10#;_7 81.09\\(3.1 55.00&3_3 50.00\1,3.5 7.494’{).5 60.00@;.[] 52.9919‘2 72-304,{).8

Sensitivity to Neighborhood Size

UMEM (N = 3, Ours) 51.67 65.15 8.56 54.00 82.84 84.20 58.33 53.54 8.02 63.00 50.75 15.13
N=1 (TOO Narrow) 48.33“;_3 63.]3\[(2_{] 7.49¢1_1 50.00&,1_(] 7836}(_15 81.34¢2_9 51.67u—3_7 51.52J(2_{] 8.02“)_() 5900\\(4() 41.79&)_(] 6766Lr,5
N = 5 (TOO Broad) 46.67¢5_(] 64.654(()_5 7.49¢1_1 52.00¢2_() 81'34L1-5 84.08“]_ i 58.3311)_() 52.53¢1_{] 9‘63T1-5 62.00¢1_() 42.54@(3_2 73'26T()-1
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| £35#47: UMEM #j Test-time Scaling
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| s2355-#7: Cross-Task ;z24b45-#7

Method single-bench avg cross-bench avg
UMEM-4B
No-Train 53.18 52.92
No-Memory 45.36 45.36
CTU #1 ERR b o1
Method Cross-Task Utility (CTU) Error Recovery Rate (ERR)
UMEM-4B 41.47% 23.17%
No-Train 39.29% 17.80%

c BREMNZBRRBRIBRKRAEZTABESZA
«  UMEMAZAL 52 E %2 T itk —25F, GPT-5.1 Exccutor F A 57.74% —> 58.33%; Baseline
IR K
M. 2R % a4EiR

e Cross-Task Utility (CTU) #a Error Recovery Rate (ERR) 4£8 UMEM {2&[Z =] "
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W45 69 UMEM A 2 5 R 2 4510 2] Memory 32 Bfe & AL 5 L2

R HiESiT(d (Catastrophic Forgetting Evaluation)

Model IFEval (Strict Avg) HumanEval (Pass@1)
Qwen3-4B 85.53% 63.53%
UMEM-4B

e  UMEM-4B & 9)| 4% j5 7238 538 Jibenchmark , JelFEvalfeHumanEval& 3, & M4 48 32 5
©  EZF4EA OpenClaw FAAMFHEZ2ERETIEF TRAALE B R Memory RIE &
workflow AUMEM ; LA BRI FA4 K RESWRILER E
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| s5£325#7: Case Study

[Task Goal] Put a clean cloth in countertop.

[Retrieved Experiences]

[0] key: “clean some plate and put it in countertop.”

value: To clean a plate and place it on a countertop, first locate the plate (e.g., in a cabinet), pick it up, go to the sinkbasin, clean it using the command “clean [plate] with
sinkbasin”, and only after cleaning move it to a countertop. Skipping the cleaning step or placing a dirty plate on the countertop results in failure.

[1] key: “put a clean knife in countertop.”

value: To put a clean knife on a countertop, first locate the knife (e.g., on a countertop or in storage), pick it up, go to the sinkbasin, clean it using “clean [knife] with L4 'f{-%: J}E —‘ik -:F‘ }%‘ é"j ﬁj‘i/& é‘ @ _J’_

sinkbasin”, and only after cleaning move it to a countertop. Skipping the cleaning step results in failure.
[2] key: “clean some pan and put it in countertop.” ~ .
value: To clean a pan and place it on a countertop, first locate the pan, verify its identity by examining it, pick it up, go to the sinkbasin, clean it using “clean [pan] with * #& ’?\‘ UMEM é@ %Eﬁ"}ﬂ '}‘L .

sinkbasin”, and only after cleaning move it to a countertop.
© AREANETIRCHESE L

|
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[Environment] You are in the middle of a room. You see a cabinet 4, cabinet 3, cabinet 2, cabinet 1, countertop 1, garbagecan 1, handtowelholder 2, handtowelholder 1,
NE N T ¥ - 2
[Execution Trajectory] ° 7R /% ﬂi/l\’{—jf/&/%% 'ﬂ‘;}a [ fi/é’; SR r.

sinkbasin 2, sinkbasin 1, toilet 1, toiletpaperhanger 1, and towelholder 1.
Step 1: go to handtowelholder 1 — You see a handtowel 1. Exploring... ° UMEM "-?—" é‘l T _‘;J-iiﬁ§ éﬁ *i/%-“ri %Eﬁ‘
Step 2: take handtowel 1 from handtowelholder 1 — You pick up the handtowel 1. Wrong object

Step 3: go to sinkbasin 2 — You arrive at sinkbasin 1. ® ﬁ% M —}EQ’TI;L %2 Eﬁ C]:’ ;Jld-] }:E, iﬁ}ﬂ pattern
Step 4: move handtowel 1 to sinkbasin 1 — You move the handtowel | to the sinkbasin 1.
Step 5: take handtowel 1 from sinkbasin 1 — You pick up the handtowel 1.

o - .
Step 6: go to countertop 1 — Yousee acandle 1, acloth 3, and a spraybottle 1. Found cloth! &4 él] #h/ﬁ& - '2 SIHk g Clean - place
Step 7: examine countertop 1 — On the countertop 1, you see a candle 1, a cloth 3, and a spraybottle 1.
Step 8: move handtowel 1 to countertop 1 — You move the handtowel 1 to the countertop 1.

Step 9: take cloth 3 from countertop 1 — You pick up the cloth 3. Correct object
Step 10: go to sinkbasin 1 — You arrive at sinkbasin 1. Key Step
Step 11: clean cloth 3 with sinkbasin 1 — You clean the cloth 3 using the sinkbasin 1. Key Step

Step 12: go to countertop 1 — You arrive at countertop 1.
Step 13: move cloth 3 to countertop 1 — You move the cloth 3 to the countertop 1.

[Result] SUCCESS  Total Steps: 13 The agent explores, finds the correct object, and applies the cleaning pattern from memory.
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EV maker in China by
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InfoSeeking Challenge A Structured Table-as-Search (TaS) Framework Unified Representation
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Deep Search:
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Find Single
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Search Required 5
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Unstruct | ReAct ..
1;:3;:;1;1:1. E’CandidateB M E D D @ Eval- l- Wide Search:
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..- DeepWide

S

H = N @ Search:
E E Parallel Execution: [] Verified Cell [X] Mismatch Find Valid
@ Row Expansion & Q Targets and
@ Cell Population () Bepty Cells () Now-Exec @ Collect Info.
DeepWide Search Search 30 North American merchants in the Pet Supplies category with a 2024 GMYV growth rate >50%.
InfoSeeking Query Please retrieve their official websites and the contact information (Phone/Email) of their Head of Sales.

B % 8 #«Agentic InfoSeekingf£ 4, LERAREH ET1E45
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Marco Miro RE- CPM- Tongyi- Miro DS  Minimax Marco Miro RE- CPM- Tongyi- Miro DS Minimax Marco Miro CPM- WebExp Tongyi- DS  Minimax Marco RE- Mire  CPM- Tongyi- Miro DS  Minimax
DR-8B 8B TRAC 4B 308 308 V3.2 M2.1 DR-8B 8B TRAC 4B 308 308 V3.2 M2 DR-8B 8B 4B 8B 308 V3.2 M21 DR-8B TRAC 8B 4B 308 308 V3.2 M21
BrowseComp BrowseComp-ZH xBench-DeepSearch-2510 GAIA-text-only

. Marco DeepResearch (Ours, 8B) . =8B . ~30B ' Foundation Baseline Name: Miro = MiroThinker, RE-TRAC = RE-TRAC-4B, WebExp = WebExplorer-8B-RL, CPM = AgentCPM-Explore-4B, DS = DeepSeek.

XIS 3iddk £, Test-time Scaling £ 8 X, 3] AVerificationpu 4]
A %A% B 8B-scale 42 &) #) Deep Search # 7, ik L3R4 30B £ A % £

To make it

62 AI i ba ba easy to do business anywhere |

LEX TRBREMMEIER



- i
62 AI | ba ba ggsr;:% gg business anywhere |  IEX FREMRER



