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o ELHAPREY = Flink BY Source
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arXiv:2604.20940

Shannon-Weaver {EHiERAGESIRE (Level A) E[AIENIRE (Level B),

TiFHEEEREN, MmMRIZEH
© FAEERMPERE —— REHZ task-relevant FIEFEIE N token,
- REISEHIRE), FTAPIERTHR, XHREREAEU.
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Payload Data
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Uplink: Client-Side

Upload | ~12-700KB/turn

Payload Data

Uplink: Client-Side Tokenizers

Upload | ~2-5KB/turn
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BAHEHFEH TIRE, IEREERTART, BERXRBEE,
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Interactive ReAct - JBNfriA%8 (Think While Listening)

=2)= BEA: RZBIREEESTHRERS. ...

Mt 4EeRIrBE
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1B15818%8 (Speak While Thinking)

A Ageinininig

* Fast (<0.5s): FoHHE G{FigEEe.,

« Slow (~5s): [FEVRE, |lmFiEes,
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PART 2 - 1A%l / COGNITION

Latent Bridge - [RIEZIAIR{TA1EE?

arXiv:2606.24470
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EHR, ElEesentH

R MiniCPM-0 4.5 (9B) /& Qwen3-VL-8B-Thinking,

arXiv:2606.24470

( N /
MetaDrive: slow adds ; ;
Latent helps iff slow reasoning helps ( reported-variant r = 0.93, n =8 ) " N Cross-game scores with each channel at its own best decoder (held-out)
NOTNINg. even with plahning The Latent Bridge significantly beats the Text Bridge on 2 of 7 games; ties elsewhere (* = robust action head)
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all 16 cells (r=0.96) s _ I Il F (Fast-Onl
o 100 7| mmmm L (latent) = L+57% ( V)
w o P + * ok Bl T (Text Bridge)
. MsPacman s » 1000 -
s + .
— P B L (Latent Bridge)
£ +100 i 80 =
= _ P bridge = © 800 - 9
o Seaquept ® ® - o CIEJ L+28%
8 +10 ’. “Enduro Q*bert €lps 5 60 = * 5k
%’D 18 — ’ oo () 600 —
S bridge Pes MetaDrive (driving) S §
— P =
= o100 -huts -® o 40 o 400 - :
c 7 Spacelnvaddrs — tie
-lq-'a) A y _(%
LU ” > B
o - - 20 2 200
~ River Raid o tie
] P
. i I I I I I 0 3 | | I | | I
-700 -100 -10 O +10  +100 +700 Reactive Planning MsPacman RoadRunner Seaquest River * Space Enduro*
- ) . . : *
Text bridge benefit - F (signed-v- axis) lane-keep intersections Raid Invaders
\ J .
-
AJ —_— IR S —_—r—
518 latent FNARBEET AN, FHIE 7 N 2 NBEXRIMELF (Ms. Pac-Man +57%, RoadRunner +28%)
.




EB Ilig?\lfva% PART 3 - 1212 / MEMORY

b iCIZRIRRE]: FIETFTEME. E AR

1812 = Flink B9#Z1I0:8E7]: BIRZSRALE (state backend + checkpoint) ——MAZEFIZEVANR. FiEHEH,

\.

E—ad, Sk [iefhal 9Fs——FI (BREE) S diElE (BAM—HE) .

FBEBIUICIZ - BREiE — RFSCl: SRS vs REIS S TS - BAM (328E)
(1) UserAsCode + Programmable KV (2) User as Engram (3 PreAct
= JMERESHLTFE ~ {RESEHA = 17
S50 5 RBYRIE + THRYTZR,; BESRESI LR B3 > EANRESHRIRRER,; HEREAN. ELTX P INEE - BIHTIRSHL; aPEREE. RapH[EhE
M KV Cache RIATHEE, &FRIFICIZH skills

HES == [BRESCIZ] B&2 HEHERGH, FERSEIHE /#HESE.
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@ UserAsCode - {BFPiCIZRRICES

FFICIZ = —EEREREEE, MNERKEETIIEZERAIE THINE.

arXiv:2606.16707

4 N\ (
# A user 1isn't a "bag of facts" — it's a typed Python object. f . R f i )
. . . . Phase 1: Memorizing Phase 2: Structuring
# Phase 2 of the pipeline structures each session into state: ) -
. (per session,append-only) ( periodic, from all facts)
user = UserProfile( eructurd
name="Jessica Thompson" Session 1 Session 2 Session 3 (tffihking LLM) Typed Python Code
! ~ passport=Passportinfo(
home_city="San Francisco", Extract facts //// expiry=date(2025,2,18))
| | . (thinking LLM) notes=["Prefers aisle..."]
passport=Passport(number="AB1234567", expiry_date=date(2025, 2, 18)), / T ———
. . . . Append-only Fact List(~1600 facts) —~ ACTIVE ALERTS ]
trips=[Trip("Tokyo", date(2025, 1, 15), international=True), s y . = y
Trip("Mexico City", date(2025, 3, 10), international=True), R 0 )
Trip("Portland", date(2025, 4, 22), international=False)], Tier 3: Archive (ChromaDB) Multi-Strategy Retrieval
) Raw conversation chunks+ fact vectors Code + Facts + Archive - Answer
. | J L B y
r “
-
RPN ER Manifest: Domains + ACTIVE_ALERTS
oy . N . . Al i t context (~300 tok
@ append-only BSLHE (RIEMN) @ FEEAM LM ZEFMEASEBUEARES (= checkpoint) S I SR o | S
. J
g J \
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© UserAsCode - ETHATLISR (i)

bag-of-facts {E{xB{ M, BEEZITESH®R mg*g Eﬁﬁﬁ E,Iitmm%i
- RERE ICRITR / RRE ——1YEFICRZ BTt ESFIR.

2 N THIRS B A\ W =574
\ J 1 EE%%lEi’Mﬁ'%'—ﬁaﬁm ' ::Ejﬁ)ﬁ%%u El%o
4 N —_
# Aggregation 1is one line — not a top-k guess that drops records: o J\XZEE_:I:EE:{%&%%‘;EG&Z:EUE{Jo
>>> sum(1l for t in user.trips if t.international)
2 Y
for trip in trips: f
if not trip.is_international:
continue
days_remaining = (passport.expiry_date - trip.departure_date).days . / *tb
if days_remaining < 180: # 6-month validity rule Fllnk DB *
alerts.append({
:I: /_\ _ i E\u
"severity": "critical", "domain": "travel", append-OnW Elll:\ + EHH ‘_‘LE/'_\I_\__'\ - Changelog + CheCprIntl M:éXJ ,_\E—
"message": f"Passport {passport.number} expires " Z th I
ARENEHEE,

f"{passport.expiry_date.isoformat()} -- only "
f"{days_remaining} days before {trip.destination} "

f"trip on {trip.departure_date.isoformat()} "
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@ UserAsCode - 1l

LOCOMO / LongMemEval _EXJECIGZREEICIZ AR FS full-context 57,

1 4
LOCOMO (10 conversations, n=600) LongMemEval (n=500)
0
78.8% 100 | 100
LOCOMO = E57 79.8% s o 83.0 854 848
- =
99%
LY ~N]~o DD
REHE (IQF3K 6-43%) E
=
\§ j—
-
~15X
BE - 5L 100%
- \
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@ Programmable KV - JBi21Z#F0 Skills ggiFd#E KV Cache

UaC BICZ4miER IS — — (BB e XITRER T prefil IXERUAS. BESTRSTRIFERL KV Cache, EIEHHR?

s N
= - 102 B EE
- A8 / Markdown 1CZE 40 EEHT prefill, TTFT BEIXE O(L?),
-HIREFRE [Z=FEE] it ——igi2—2, EERRL
5% - FR4RIE + RoPE EERE(
CIZIREIRTGmFE—IR, B% RoPE EETE(E query BUHEA.
- O(L) M3E O(L?), FoFEEHT prefill; TASEEEEAAIXD.
& )
4 a N
13.9x 0.90-0.999
R TTFT @32k logit R5% - SEEEHEFMN
9 \_ )

TR = T
o N b

TTFT speedup (full reprefill / precompile

1 —-@— Qwen3-1.7B

o N B~ O 0

| —e—= Qwen3-8B
| —@=— DeepSeek-R1-Llama-8B

—&— Llama-3.1-8B

arXiv:2606.17107

skill length (tokens)

TR EERY TTFT IR vs IXBE

E (0(L%) - O(L)
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ICIZENFEREHF (KBRS,

PART 3 - 1812 / MEMORY

FRIAREREM KV Cache EBXIR token fY KV
- FNRFERENNZEY, RERNIERTHY KV Cache RICRET FERASHIMEIRSS
PREFILL — the model writes notes
the field-conditioned conclusion is memoized onto downstream aggregator tokens
* npte: “deny” wnote: “deny”
system status: pending policy rule "..nothing else." TASK ¢
THE KV CACHE — THE MODEL’'S NOTES (ONE PER WORD, PER LAYER)
(EE(E1T - erratum
-|BEIiCEBE, REEN—XREN [[EHRXEEA.] .
- HEEH ~6%; append-only, SRISXEFXITT.

@ Programmable KV - ME{EZ(ZPY KV Cache RRYFER

AJEl, BE) , NMOEERERE ——append-only IBI1—FKIETTEEEIA],

arXiv:2606.17107

175 —0
150
2
g 125
g 100 - Dbaseline (field in prefix -» cache miss)
e —@— erratum (append-only - prefix reused)
> /5
-
o
< 50+
25 A
—————————— B-————————— -————————— .
23 24 25 26 27 28 29
offered concurrency (requests)
( N i R i M
98.5% vs 1% 14.5 X 53X
BUSREE FAR R &It (IS p90 TTFT
. J L J \. J
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(@ User as Engram - JERRSESLEHIRES2]

arXiv:2606.19172

p
ScIBf% Engram (DeepSeek)
- R —IRKIBAXERRAICIZE, (FAYUSURINESEL,
- YHERIR N AERT, IEERRICIZIENREE,
.
|[a]R%: LoRA-as-memory
- per-user LoRA BEBFNEIEE, SRAXNA; BERBRILHT, (BIElEHEE T,
p
Big: A / BEelz
- B—FKAPEELBEN—NTE (RAFRE) ; HEEREEHAIEE adapter 738,
\

1.Content  — eachuser's facts as local Engram-row overrides

Enaram memory table (addressed by trigger N-gram)

pretrajined general knowledge

B User A facts B User B facts M User C facts

frozen Mini-Engram backbone

2.Reasoning skill

one shared LoRA - trained once across other users, amortized over everyone

A

write a user's fact = override only its rows

(2bpb on all other text = +0.0001 )

millions of
rows

distinct addresses

—USsers never OVEI’/(J[)

The same skill serves every user above

v

| 5 UserAsCode BI%R —EZBHBEITE /1

L

s (UaC: %

18 vs 295R; Engram: E

i
N\
u)
5
\

/

Al
-

# adapter) , XFUNESELFTREIE

A=

\\
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(® User as Engram - SHFRE Sl

( N\
(A) (B)
70 7 100 T
— ML SREEFRRS :" o
'd't ] é € 501 r:‘-\_\\f ——2 ¢+ ¢
& 0. A T T A S 60 -
» per-user override 3% RigKI0E. AEAR. :Z . w4 ¢
g > 3 40 -
. BEFAFE (EHERT) . e
10
* MBUEATEAZAY override BAIAXHR, BIANMEZNN . 0 i il A e A A
A %kjéﬂ«\)\ Stable Diffusion E,\J LORA EDEED - fl:\ﬂ_li + /|\A):I|_E§j: - ;;HT—I_%I”] . KB size (11‘2cts +distractors, log scale) 0 KB size (%a?cts +distractors, log scale) 0
-l Engram-base + RAG@1 -‘- RAG@3+shared LoRA o Qwen-3B+RAG@3
& \-I- Engram-base + RAG@3 - Qwen-3B+RAG@1 —— Layered (Engram + shared LoRA), no retrieval=44%
J
5.6 X ~33,000 X >100 facts
[BHZHEIE vs LoRA =8 Ny vr S NS I 2.5x KIRBURYIGER
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® PreAct - IEES T E4RIFRAETF

arXiv:2606.17929

r N\
Computer Use f} Rerun Crisis
- BMESEEZR [BRERE — HE - 8(E] (8231)) .
- (HIFRNUESSBLA O(MxN) REEFHHESE—ERIFEFS.

g ,

( )
HiEHelZ simmEESEEN (BAFKIEIL) |, PreAct 2R (BAM—HEE) .

\_ J

r D
iZit: ARSHEIET AT
- BAIHHIT RIS B E —— R, NEE{TH.
- B8 XPath NSRS ; WIFINBEHFRED .

\. J L

S1

PIDIRIFERAI P TINSHL (BIRR, BiziTHT)

action+1324&

:®
AR D RESFREIRY (75 L TER)
2

/
//
( LLM 12E&42[EHE ]’ [

RapH: BRiFT RIRGE

SRR gate
Replay I N\score>1.0
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®) PreAct - IBESE TIERIFREF

{£55: ¥EEXZ= A Anita Goodall

CEURHAT: agentiFE [BRER - HIE > 8(F] =ES (ﬁ@@ 4
- BINRRIZSIREN, BRBRIRSRESEIZEN, T per-step LLM &,
- B4 XPath IIGTAE, FATIRA HITENE.

state permission_dialog
verify resource_id=com.android.permissioncontroller:id/permission_allow_button
do tap resource_id=com.android.permissioncontroller:id/permission_allow_button = contacts_main_screen

state contacts_main_screen
verify resource_id=com.google.android.contacts:id/floating_action_button
do tap resource_id=com.google.android.contacts:id/floating_action_button - new_contact_form_empty

state new_contact_form_empty
verify hint=First name&&class=android.widget.EditText
do type Sfirst_ name - new_contact_first_name_entered

state new_contact_first_name_entered
verify hint=Last name&&class=android.widget.EditText
do type Slast_ name - new_contact_last_name_entered

\_

@O0

Gmail Photos YouTube

090

_J
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® PreAct - ApFREIRIZIR,

AapFAELE

ERINE (G per-step LLM)

AndroidWorld (Gemini=Claude)

SRR FEES/EiE

—@— CUA — re-derives every run Savings
. N4 /= —— SN £ 10 7| —m PreAct— compile once, then replay grow
AR > ﬁl#ﬁ?ﬂg’ﬂiﬂg{z (M. 7 LM EH) 2
*ﬂ‘}jnp 9 LLM ’f%ftg'/fé (Xj-}_\_l'A%DMB \E/J H& I\gﬂlﬁﬂ) % 8~ one-time compile + verify
2 (+162% / +217% of a solve)
(@) 6 —_
\ y %
4 ~ ; . /
=¥~k 4?; R ——*H
FRERIE . o —
- verify-before-store: {X replay fIIB score>1.0 A \JE, 3 \E;a;ml ;ef:c:»:e:sv:hl\g;::(l)s
- BFRS: SREEEEEINSE LT B, mIiEER. 0o | | | | | | | |
- Ul SUBTEREIHARE L, (REF LLM Ehy s, 1 2 4 5 6 7 8 9 10
& ) L Number of times the task is run
8.5-13X% 73.3% +1.757~2.6

B,

| SIAEIRO—EE P ERER. RoTmEE

SIAFIERTHYER / SR HI—EL
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Forward
Organized by Alibaba Cloud @ EIJ Age nt Eg W%E
LRz e BENZIEHRES]
— [N (Source) + TAKD (HHEFE—IA) — icl (BRERALE)

RERFFRIN, FEEREOSESR, MIKRESFS.
SRS (Aol) « MILE(EL (Sema) « FYEIEIE (Latent Bridge)
RS 51g1Z (User as Code / Programmable KV / User as Engram / PreAct)

\;—

XIEE Flink B9#%Z1 ) épER,

BRI 52 E7R: 01.me/research

Sema 2604.20940 - Latent Bridge 2606.24470 - UserAsCode 2606.16707 -+ Programmable KV 2606.17107
User as Engram 2606.19172 - PreAct 2606.17929 - AOI - Interactive ReAct (BPIEAEZR)
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