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O P ME——Memory Manager &5 Answer Agent.,
O Mk (PPO/GRPO) XfPARERHEATRIA, X 152 XF QA HEASHAEE 2 W F R -
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Multi-session dialogues Vanilla LLM as backbone RL-finetuned LLM as backbone

Hi Audrey! | recently adopted a pup Current Memory Bank: Andrew adf:lpted a new dog
from a shelter. | named him Buddy. from a shelter and named him Buddy.

Current Memory Bank: Andrew adopted a new dog
from a shelter and named him Buddy.

In-context Memory Manage Memory Manage! 5
That's perfect, Andrew! DELETE: Andrew adopted a 9 : @ “
new dog from a shelter and = . { UPDATE: Andrew adopted 2
named him Buddy. = < dogs named Buddy and Scout.
; &= -
|

ADD: Andrew adopted a new
dog and named the pup Scout.

Another day, new session

Retrieved: <Memory 1> ... <Memory 60> Retrieved: <Memory 1> ... <Memary 60>
Question: How many dogs have Andrew adopted? Question: How many dogs have Andrew adopted?

1
1
1
| can't help myself but to adopt LLM genesaieresponse Q Answer Agent with Memory Distilatio
another dog. His name is Scout.
Useful memories for
Answer: 1 dog k‘ answering the guestion:

<Memory 1> Answer: 2 dogs

That's great news! S

4 £ d_:] % ': 53 K /'J (Misinterprets the different dog names as a conflict and
N s ™ ;
A }:J = ) overwrites the original mem

ory)
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O AN 2% (memory bank) SRS H.

O Memory Manager: i3 X41ic424% H 47 ADD. UPDATE. DELETE. NOOP #4E.

O Answer Agent: FERYER 2 Ef24k B bkl “90427% (Memory Distillation) ™, ik i /b
BHMRZH, BERXELAH YA ERER.

Stage 1: Memory Construction

{~ ) UPDATE
=0 —> Info Extraction Search Memory Bank

) DELETE
Dialogues

Memory bank
constructed
,I E — Retrieve Memory Memory Augmented Generation with Memory
- Prompt Distillation

Questions

Stage 2: Memory-Guided Answer Generation
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O Memory Manager
O #4E4:4A: {ADD, UPDATE, DELETE, NOOP}
O {3 524k 5 X (PPO/GRPO), {# Manager f#fi downstream [HIZ-fiied (32J)) RO bPRAE £
O ARYEIHAICIC g N, RBA4y HH Operation Pl J BAR N . Answer Agent (%5, A2 5ill
%) 152 Answser, ML Reward

(0,m") ~ 70(- | , Moua),

O Answer Agent
O MEFEEIR (RAG) HBE—#ICIFH, BHZIEILT4. K5 Memory Distillation i
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O LoCoMo: — NN iEEEE, BEBENEHEM. 1. 1: 8 train/validation/testX] 4
O MSC, LongMemEval: R&EYIZE, EEHESTIRK AR IETZ 10

O %1 : Llama-3.1-8B-Instruct, Qwen-2.5-Instruct (3B, 7B, 14B).

O {ElFE45R: TokenZg 5 #JF1-score, BLEU-1, LLM-as-Judge

O JIZR%EIE : 45KH10080G), BHIA, FIAIIZAEARL, Fr DA R A] 5%

Model | Method Single Hop Multi-Hop Open Domain Temporal Overall
Fl1t BIlt T FIt+ BIt T F1t+  BIlt It F1t BIt Ak F11 BIlft H
LoCoMo (RAG) 1225 977 13.81 | 13.69 1096 2048 [ 11.59 830 1596 | 938 8.15 465 | 1141 871 13.62
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E o | Zep 30,15 17.15 5238 | 15.04 11.56 3333 | 26.67 13844 4536 | 349 268 2758 | 22.60 15.05 4280
i E A-Mem 21.62 1693 4476 | 13.82 1145 3493 | 34.67 29.13 4938 | 2577 22.14 36.43 | 29.20 2440 4476
g E Mem() 27.29 18.63 4393 | 1859 1386 37.35| 34.03 2477 5227 | 2690 21.06 3140 | 3041 2222 4568
% pree Memory-SFT 3464 23.73 5690 | 20.80 16.26 37.35 | 46.47 3735 63.27 | 47.18 3458 54.65 | 42.81 3298 58.76
- Memory-R1-PPO 3252 2447 5356 | 26.86 2347 4217 | 4530 39.18 64.10 | 4157 26.11 4767 | 41.05 3291 5754

Memory-R1-GRPO | 35.73 27.70 59.83 | 35.65 30.77 53.01 | 47.42 41.24 68.78 | 49.86 38.27 51.55 | 45.02 3751 62.74

- LoCoMo (RAG) 057 700 1506 | 11.84 1002 1928 | 867 652 1279 | 835 874 543 | 897 727 1217
“m:‘ = Zep 31.02 21.39 4285 | 2042 1576 23.81 | 25.25 21.34 4226 | 894 842 2931 | 23.22 18.78 38.99
~ T | A-Mem 1896 12.86 4078 | 1473 12.66 3132 | 30.58 26.14 4650 | 23.67 20.67 28.68 | 26.08 21.78 40.78
é E Mem() 2496 18.05 61.92 | 20.31 15.82 48.19 | 3274 25.27 65.20 | 33.16 2628 38.76 | 30.61 23.55 53.30
é, & Memory-SFT 2781 2025 5774|2462 2228 4699 | 4333 3406 6685 | 4441 3432 5271|3951 3084 o61.13

Memory-R1-PPO 34.22 2361 5774 | 32.87 2948 53.01 | 4478 3872 6699 | 4288 3030 4225|4172 3370 5953
K Memory-R1-GRPO | 33.64 26.06 62.34 | 23.55 20.71 4096 | 46.86 40.92 67.81 | 47.75 3849 4961 | 43.14 3644 61.51 5
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LoCoMo LoCoMo
F1— = Baie F1—
LongMemEval EEO Lo(éril-do —— PPO Lorngngvai 6310 LO'([:i(;’lMO 80
) - N et \o\ N\ mam Before RL mam Before RL
\ 40 \
| LN 701 mmm PPO 1 msm PPO
Longlll'lae;nEval | Lo'?JoMo Longhl'l;.-lrhEual 60 | — GRPO | = GRPO‘
] || I. L L
\ £ 5o 4 £
LongMemEval | M5C LongMemEval & o
F1\, . Z Fl F1 § 40 - § I
J Bl 30 ] =
LLaMA-3.1-8B Qwen-2.5-7TB
20 - -
O Exact Answer ] DA Reward gy 5 5 4 F1 B1 J F1 B1 J
(a) Llama3.1-8B-Instruct (b) GPT-40-mini
Method F11t B1? JT
PPO (J-based reward model) 33.69 2336 63.58 O GRPO3ET-PPO/SFTH] R A A] fE AL A F) & 5

PPO (EM-based reward model) 41.05 32.91 57.54
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