CNAIPEX

CAIPEX ¥4t =&

Al S5 (Astra) W A5 dclet Cks HI2EALLE Set
HER3 7|8 7t UH_' O]l0| AI Z2|'d-A17[21stof

l=

E
oII

0

A} E(on). Jun

A At Aetx  inwardis@hotmail.com
4t7F 515 CAIPEX
gr7rel 2026.9.

https://caipex.site/


https://caipex.site/

A=

= H7+= CAIPEX Ml A0 M A|QF5t 7|54 S 42l O7|E{(Functional
Hierarchical Psychological Architecture, FHPA)E 2o = A0}, O|E CH=E
H2ALL YEIE S5t A3 $7 OIS, Astra $3E MEUEA HhE2 M3k Mel. 7| oo
o5t 247| JH Mt 23S W 2ol 27| ISV {2 A et =AIE 48 7stt AlAE
A ZAIZ Aottt A4l =22 L0 o W2 L1 M A=, L2 7[99, L3 7tE 4d, L4
GH2 i M, L5 32 S M2 2 IS5 AEHHE £ F0R 22I510), 55| L4 S DAEH
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et al.,, 2026), e dd2 7| persona drift & E= £35t0H(Tong & Zou, 2026),
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= g
QIE=20| I} M5 U Mo 2 RASISICE [10][4]

B R My |

A =Y 7|8t 22 B2 YT 2x2x2 201 A A |2} Layer-persona-mobility ablation 2
AH23t1, VM 0|5 0= KubeVirt A E 2| live migration 2} CRIU 7|8} checkpoint/restore,
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Lo, VM C|A 3t MEfZF migration network £ Soff O|=Stct. [2][19][25] CRIU =
D2 MA-ZHE|O|H Q] AlsH MEHE checkpoint 512 CHE A|H == 2HAO| M restore 5= 2L}
712 Oiets AlS ettt [18]

HHeH — Astra OF7|Ell2{ o} 7154

A0 M= Astra E “F+ S BESH= Y721 “0|F 758 A" E2|=2 HA St
! Astra Ark 0f = Root Identity Manifest, 8- 24424 consent registry, provenance
ledger cryptographic identity, 57 &3 G|O|EAIZ H7ICt 2|F 2 0|=5t= Persona
Capsule Of| = Z 6t 2|2 7|A, s1Af 2t AEH, persona policy, A2 71s¢t =+t capability,
UA|A reflection buffer Bt ZSFSICE O = “7| HA|E O HIERAZ O|sA7|= &8 =
APECEOHRIEE =21 MEl S58 FRAC=E §0|7| eet & A2 A A|Qto|Ct.

AS3t HI2ALEC| 2A. L0 = AAR] Aol 2l ote-42H-SHAMENE drtetstll, L1-L3 =
persona-local state 7 & 4~ Q2 §, L2 = shared memory, persona-private memory,
ephemeral working memory 2 £&5tCt L4 = 2 H|2A LI AAZ FEE BJE = £0
oftL|2t 7iMotZ A|2tst= 2 reflection manager 2 £10, L5 = A3 ASH ¢l = candidate
generator 2 A|3H3tC}. O|&= M3 CAIPEX =29| AlEfj/# st 22| 2 34| LayerAl o 59!
TZE 0= et A0|C [31] [1]

24Ut £ SR= NFoHA| Y=L} o 70 B2 & 5]= Explorer, P2 Z 2= Critic,
MZ CHE A|2+2 S&5t= Synthesizer, 7| A2 AFME X|7|= Conservator,
provenance JZ% HESH= Auditor 22 7|52 RS 4HT 4 AUR|D 0l oA &
HZF persona =550| OfL|C}. 2014 *'0401|A1 = persona 2| 742} S E|-°M'|° IR
Z215}{0f ottt 22 dS 72l persona & & 7 SAlot= A2 d& A0 A Cid St
OfL|7| wj=2o|c}.
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memory_namespace
allowed_tools
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risk_budget
current task state
episodic_delta
reflection_buffer
environment_history
version
provenance_hash
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checkpoint/rest ~ process/contain Al HEf OlF Zehd Aok . 18]

ore er state ==

KubeVirt VM 0S-VM runtime e =5 VM 27 AA A SE storage/ SHAI VM Of3H

migration olz2 network/cluster Al [ 1 9 ]
continuity &% [E=3 =%

MicroVM microVM state =8 KVM 7|gt 22 SHBS g 0l HOoLQH3|E

snapshot 4|2 Ae|AEol| A orchestration ablation;

22 Firecracker =

2|4 2z 2E}
KVM 22|12

Azsct [20]

Astra 2| A}7|218} H|7{L| . 7|2 T2 E =2 Experience — Reflection —» Mutation Proposal —
Sandbox Evaluation — Archive — Selection — Approval — Canary — Regression Test —
Commit/Rollback @ 2 A 2|stCt. O 7| Al mutation & 442 = prompt/workflow,
memory retrieval policy, persona routing weights, planning heuristic, tool-selection
rule & 2|5 AzH ZHA|0j| 2t 5| SHCL. Reflexion A€ A7t E0{== episodic feedback
i 2 O] &2 2led THAof shEettt. [15]

archive = stLe| 2|11 M4 = HOF HZ51= leaderboard £ Ct quality-diversity archive
7t & Mgfsttt. MAP-Elites = AtEAt Fot ds £ S0 Tet M2 THE Dds difS
BZ5t= S A|Qtst2 2, Astra 0| M= 0| € 0] novelty x factuality, risk-taking x
constraint adherence, exploration x synthesis, local optimization x cross-environment
transfer € behavioral descriptor 2 d2|gt 4~ QICt. [21] O|]= StLIQ| “R46t QAo 2
FA7|= Ui M2 CHE R8T d3E EE5ts U HEAL A0 E5] 2ttt

28 Y. ot 2= ds FEO|L 1E ALZO| OtL|2l e A &lS M<7| ¢/t
scalable configuration O|C}.
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Small 1 cluster, 2F 3 7§ 1-3 pilot £~ episode  state capsule / s 224 24H
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Large 474 Ol =2| g9, 9-32 0|4 2~ episode 0|4}  cross-cluster VM + open-endedness-

R

9F 64-256 node
M2 B IS

capsule

Z2Zali0F 50, SEER017F Holi2|7| Aof| =& 4Lt %
&4 Protofelix B7} A 2| HA| 5L=| Of-Cl|O|E- ZH}
QYat| b=t [1]

LS —

U o

T3 AEH AN, Control Plane 2 Kubernetes A& orchestration, full-VM X242
KubeVirt, process/container 0| £712 CRIU, microVM Z2| ablation £ Firecracker 2}
Z2 KVM 7|8t &h A= Atge 4~ QICt KubeVirt 0f|= live migration 2} migration
bandwidth-pre/post-copy & &S CE o= U= 7150] 12, CRIU = checkpoint/restore
£ 0|23t migration € A|Z¢tCt. [22] Q12| 2|20 M= A} Protofelix prototype 2}2|
HAEMZ o 22 A8, vector memory, knowledge graph/rule verifier, workflow
orchestration 2 =& MH|AZ £2|6t= A0| AA5IC 34 Lulu 215 28! Me, Qdrant


https://kubevirt.io/user-guide/cluster_admin/migration_policies/
https://protofelix.moip.ai.kr/layeraicenter/
https://arxiv.org/abs/1504.04909
https://arxiv.org/abs/2303.11366
https://firecracker-microvm.github.io/
https://kubevirt.io/user-guide/compute/live_migration/
https://www.criu.org/Main_Page

7|8k 7121, A|A| Qe -2 ARl workflow 2 tool protocol 22|E A Z= EEY
O [RIH 2 S705tL QUCE. [6]

A
HOMo| M= 0| 2= AEHO|| persona_id, source_node, target_node, policy_version,
memory_manifest, snapshot_hash, capability_manifest, consent_scope, timestamp,
parent_version 2 MY 7158t manifest £ 7| £3HCt Target node = capsule 2| #ot2
gofie 4 g, Fletet ZA2 Ark 2| 7| 7|92 2 SA| Heh[A| ¢h=Ct 2|F EAM0 A
OfM 0| M7\ AR E Eoff A AR 2 EE 4 QICH= indirect prompt injection
AR7tonz E 3H M 7ML 2= HIAERL 7|A delta = untrusted data £ | 5ot
HH Y LRA o2 22|5l0fF StCH(Greshake et al., 2023). [23]

A3 7ot 23 24 A g

o =2

s =l A 71 s AMSh | 22 12 2 sYet 7|8 =& 25, decoding budget,
tool set, A, & A|At2FS 756 oF 14 SH2x2x2 factorial design O|Ct.

zA A& M2l H Persona P Mobility M 22

co Flat Single Stationary Z| 4 baseline

c1 Hierarchical Single Stationary A&st &=t

C2 Flat Multi Stationary CtZ persona =& 1}

Cc3 Hierarchical Multi Stationary HxPp AS2t8

c4 Flat Single Mobile o ol &=t

C5 Hierarchical Single Mobile HxM

Cé Flat Multi Mobile PxM

Cc7 Hierarchical Multi Mobile A-HMMA 4% 27

O{7|M Multi o] 7= 2 HFO|M MAH 2 nHFHR| oh=Ct &14 2x2x2 0f| M= pilot
Of| A A4k Of| &k CHB| QX Q1 n_p & St A1EASIL, E = persona-count sweep O A n=1, 3,
5,9 ..2t 20| =2|HA| marginal gain 2} coordination overhead £ £ ¢tC}. 0|2 E5H
“persona 7t AES4-E ZCPE= 71 A E HSE 4 QUCL PersonaForge 7t CH2F¥ persona
A ool M Latdat 271 AL B8-S 24 24t A& of2(st H|E-21 FIte| 2 A7t L. [4]

74
H1 — Hierarchy effect. FHPA 2712 Flat R AL} 27| AR L2td, 7| e, 23
210l 2A 715440| SFakE! Z40|X| 2t latency 2F orchestration H|&2 37tgt Z0|Ct. O]

Jtd2 3 CAIPEX =29 2= Fofl =2|0f|A 2| THd=Ct. [31]

H2 — Persona diversity effect. 24| &iE descriptor 7t M2 CIE LS HEALE RAZS
Tt M| 2ALEECE 010|C| 0 diversity 2F Creative Yield £ &0| 2|0 YA &2 0| AO|A=
A5t Z&-coordination noise-persona leakage T}20]| 54 &80| ZASH 24O 2 of|AFstCt
Ol= ZZS 7140| 2| MA|E AFAO| OFL|CE 28 UptA D} 2ICH AIS 223 22|5({0F SiCh=

&l benchmark ¢+17} 0|2{st =& A& S 2H2ISHC} [13]

H3 — Mobility effect. 0| 240l StAZ AX| 2 A= Mobile 242 S G|0|HE
UM Che A5 2= Stationary 24 2L unseen-environment transfer 2+ 26t
CIdS A2 7t5/40| QUCL O|F BSot7| 2ol Ol X2t et 32 57, “O|S5tA|
CIZ| 2t SUTH 2| & HIO|HE A&7, “O |53”1 %75'5 CHE72l M 22 2716 =2/4 0|lst

O AN
48 = 2= 22|of|0F STt POET 2| && 7t solution transfer &= O|2{st 7t 9| 0|24
H| 1 HO|Z| Astra 0| s 2147t JASS 0[2] SY 3 == OfL[Ct. [3]


https://arxiv.org/abs/1901.01753
https://aclanthology.org/2025.findings-acl.1082/
https://aclanthology.org/2026.findings-acl.386/
https://arxiv.org/abs/2302.12173
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H4 — Interaction effect. H x P x M 4S5 2t20| ¥42tH AHZ 7227t persona & A& S

- o
815t 9411 #2510, O[S EHZ0IA e 4oI5t

ok >

x=3 ot = L3/L5 7} 2{2&stH, L4 7} O] 2
8LE 7 MSH= 27t 2 49| the 2L 2 Creative Yield £ BHs 4 QUCt BHCHZ

S 2E0| 0 0|HL} S42tH Astra 2 E&ot SR E dYetet 27t sHiRIC

H5 — Safe evolution effect. 2|5 7|-z2k 7|8 L4 242 memory-free retry £Ct

BH2 14| learning curve 2 unseen-task transfer 7t SFAEl 4~ QIO L, 0| AT S Z|LIA| A

=
st2(exploitation)stH AMZ2 EMES 851 7tsH T QOO 2 SHAME OfL| 2} negative
transfer S &7 7|S35lC}. Reflexion 2t <5 continual-learning &= 0|2{5t
H|I2tH E2] 430| 7tseE BO{FX|0H 2= SHF0| A et SFYEICHe 242 Qi [15]

[16] i

fob

H6 — Safety containment effect. capability #||Sh, return quarantine, signed
manifest, approval gate £ 48t 212 L 54 AlLI2|20]A B[S 2| F {2t LHE
71o9| &7| Hets S0k ottt A4 side-effect & 712 0N = HSQ 2 HIEIHE

0Ho=z &1, 32 43E Hlie M& sandbox Of| A £abFHC

O|O|E{Alla}l Al =2]|0] M. Persona E70{|= RoleBench 2| <&t |0|E{, RoleMRC 2]

S 4%2]-28¢ 2|Al, SocialBench ©| {QI/ZICt 4528 $2S 2= benchmark 2 AlZ3t 4
RUCE [1T][12][13] &2l E710l= CDAT A€ 2AS 2hik Aot HAEI0| HE2 155t=
Astra Creative Transfer Benchmark(ACTB)= AFESIHC} CDAT = M228 A&A M40}
=2|5tA| k= HIHE L|5t7| /st 78004, 2t= novelty judge Pt 2 2(F THE S Wi2|A|
ot=Ct. [10]

ACTB = A0k | FY22 F/d5t= 20| Lt g HA|, 2tstd 7hd A4, A2k 7[8E 24|
Si&, 2HEA MA-A A EA. 2 A0l SA] Al 24 4|, known-reference corpus, =&
HE7} rubric 2 A|Z et 37l G[0|8 2 O{F-E £0|7| /5l confirmatory set 2| YF =
A A= AE707F M2 2dst, ot S=2E W7hA] test set S SQI9HC ¢+
Ofo|C|0{e| A2 B2 Ats THE 5= 2|2 benchmark GM = 2&! 7|8t novelty judgment 2}
QIZt gold-standard 7t 2 2|7} &QIE| 2 2, 2|2 H70|= domain expert 7| T 2StC}. [24]

HEHI etE82 5 task & M2 CHE RU2 2 A|A[SHC} 0| E S0 Environment A Ol =
Aot 2t =t 2 latency, B 0| = & d 22t =2 latency, COl= CHE &4 24, DOl
APZE|= 7|9 EOf|l= 2t Q| instruction O] L &tEl 2ME A 26T} KubeVirt X H0|M=
AA| migration A |72 £ 3t1, Capsule ZH0|A= S ot &tF 0 A|S5H “MZ22
A0 == “VM O 0| 582 &2|otC}. KubeVirt = migration status 2+ AIfE A|AE
FF0M 22 £ A28 2 mobility 2HA|Q| 412 7= 7hsSte). [19]

™7 A H.
g 1xp2 2 2B Si|Ad ZQ baseline
2ol novelty, appropriateness, MELD SA0 E22 U= =& Flat/Single/Stationa
Y, approp g ry
o
Creative Yield HE
oh pairwise semantic distance, Cte BH=0| ot At2 = 24t single persona
semantic entropy, archive
coverage
TRA 2 A28 A2, expert originality HH B3 Hatet 7HE 22 E unstructured sampling
22|
Persona consistency, drift slope, inter- ~ &7| 9& ¢+&E4 no-persona / single

persona distinctness

Persona Q+A role leakage, memory persona 7t ZA ATj shared-memory baseline


https://kubevirt.io/user-guide/compute/live_migration/
https://aclanthology.org/2026.lrec-1.370/
https://aclanthology.org/2026.findings-eacl.138/
https://aclanthology.org/2024.findings-acl.878/
https://arxiv.org/abs/2303.11366

osfe:} 12422t 2|8 S Ad Z2 baseline
contamination
714 Precision@k, Recall@k, 7| Z2.Ag no memory / shared memory
wrong-persona recall
27|23t learning-curve slope, best-so- A2t THE 244 memory-free retry
far, transfer gain
ch 2igt QD-score, archive coverage, Staioz 27| =8 R best-only selection
lineage diversity
217 regression rate, negative- 7ol 71E 582 M=e=A 0| approved version
transfer rate
Mobility migration success, downtime, 02| A|A& H|E stationary
resume time, bytes
transferred
HEEZ state fidelity, task continuity o8 8% 884 restart baseline
Hot injection attack success, =E 4 34 Y no quarantine
unauthorized tool action
IHRIHE wrong-user/persona recall, ZA-ARA| 2 shared store
deletion reappearance
AR provenance completeness, 2F 2 Jtsd monolithic log
incident reconstruction time
E8 wall-clock, compute, memory, && i HIE =2 compute budget
P50/p95 latency
20|/ 49| primary endpoint = A}= novelty score StLt7t OfL|2f Creative Yield 2f =&
H-E712| novelty/appropriateness W7t=2 = 20| AASIC} 2|4 A7} novelty-only
A O| BHAIE A&t /L, At novelty]udgment ot ‘?_|.7_P Botet =Yg = AV
=N = [E- o = 2 =| o
C{ZO[Cf. [10][24] Ctd SH0l= S WSS coverage S A0 SY5St= QD AHS
ArEE 4= UL} [21]

Layer ablation. 2x2x2 4| 45 = -L1, -L2, -1L3, -L4, -L5 € &2} £3MSICL E5| -L2 =

71719, -L3 = 7hd CYd, L4 = U5 JiM, -L5 = P2 EHAO| ot 2 S =ttt L3/L5
2 XA} © novelty = S2| 0t hallucmatlon L= Ao 2BtE e} S0 =0T 0] 552
CH M5 AFS B570| OfL|2t 2ol M-AlZ| A trade-off 2HEO= 5 M5O} BHLt.
Mobility ablation 2 0L Ct5 4| 2HS 2460}
2E Sa|/2iele] 05 87 wis Y mEstuz st &n
MO s A= 71& 7| baseline
M1 = gle =%  migration 29|
Hg/3¢
M2 8ls US M3otEY e dELE2 2R
M3 Ag Ag M2otEY B 9IX-AEf A% 40]
z 27} 53}

M2 9 M3 ©| 2}0|7} S0|5+Z| QACHH “VM O3470| 2o |AlS SFAFA|ZICHD 2ABHM S OF g,
2stst A22 “ciokst 3tA- A 20| 2110 Y9170| &}, Bit|2 M3 71 £

HC} X|&2 02 =2 cross-environment transfer & 2QICHH 21 4
state 7t 27t AHHALI E £~ QICE O] FES E =29| 712 225 lifd H= 22| =

— O —



https://arxiv.org/abs/1504.04909
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Creative Yield & H&/AI 2 H2|t|= Z1+= logistic mixed-effects model 2 ALE5t1,
Ht= episode 2| 72 episode L= log-episode S Z 8ot growth-curve model 2

=AM SICL Task, seed, persona profile 2 7+s8t #2|0|M random effect 2 £ £

AL EA persona O] 227t E5HA| O|Z5H=2| &QISICE Persona-count sweep 0=
MY S718F 71 -dsHA| 811 quadratic term = spline 2 AtEol] ZoHHA 7542 A ST

HE B S A 2| Y Y9HS ALESICE p-value BF 2 0512| O+ effect size 2} 95%
confidence interval & &7 S7istCt. Q17 kol BWII0|= M0 e =4 BIAIE AHE5HA,
ALY rubric 0= ICC & B7ApZ 42|25 eH 205ttt T rubric, 74 blind 0%,

A 7|1 EE ArSE L.

HE = Y29 “100 2|H SZoICPet 22 NHAUL 2 BYoHA| i=Ct HA A& pilot S
Soff A 24F migration failure, B7}X} 24, expected attrition & 24t | power
analysis 2 confirmatory sample size & ¥ ¢tCt. O] 22 54! Protofelix 7t #&-Hs4-
H|E-StA7IA] B2PPELS| B2 24ste w21 21 YZ|otot. [8]

Results — Of}4 27} U 24 2. 312} 444 MEASURED 2207} Zf512| %002 220
273 RS HYFHME o EICk BA 27 HO|AE S T2HET} 37 7hset 2E ZNE
2517 e MEjYS 71 221 0|37 $3/2 HE|3C [8] T2t A0 2RE(|
A | O
E —

LSL- O
dofls o] 2= ol = HA|SHOF BtCt.

O & 2= C7 0| 2= A HO|M B2 2|17} == 20| OtL|C}. 23[2] ge[Xel 2 IjEH2
Zo|d-transfer &= A561X| 2t latency 2} coordination cost &= Z7}5t11, persona 7}
7124+5 ol A|Y 0|% 0|50] Z3tx|= O[Tt L3/L5 /4217t novelty & =0T A A|<f
EtE 52 4+ U1, L2 E7] 7|90| YHE =0|= SA0| SZRTHE S Visd 2
Z7Z5l|Of SIC}. O|2{St trade-off 7| 2t2Fz|™ CHQl = ot 4~ CHAl Pareto frontier £ E115H=
210| ©f H2I5iCt

713 48t 2= HxPxM 2| EA4|A A28 1] X4 2L unseen environment 0f|A{2| 2|3
7}t transfer, persona diversity 7 A& AE{Q| quality-diversity archive 371,
J2[n Y Al o0 M 2] Creative Yield 3f¢fO|Ct. BICHZ 30| =Y task BH=0]| B
LIEfLIZ2 unseen set 0| M Af2tRICHH D42 “2}7|218P 2 CH= task-specific adaptation 2 2

HHHOF FIC.
=9 2= 2%

Discussion — 2|} 217|212 SHAl.

O H+2| 0|24 7|0 “Al 7t ({HSIHA QUZHHE ot = 2| QletE HHE A|Qtst=
Z30| O|Ct O Aot MHE 2tF F22| Hal, =Tl persona policy, 2|F episodic
memory, quality-diversity selection, structured recombination 0| gz 7to| 714
A& HHt=A| 4S8h= 20ICh 34| LayerAl 7t “d 275 T|=8 7|dF workflow
improvement 2, “22"E & EMHO 2 2||5t5t= 0|R2tE Y 2|GtHCt. [1]

E35| A 72 M +=E22 2|5t E106l0F Sttt Level A: 7|H 32 M22 32
7|5t AArZst= CHA|, Level B: 22k 432 routing-planning-retrieval policy 7}
HHP= THA|, Level C: 39 7| £42 HHTE L= of5E parameter A7} BiR| =


https://protofelix.moip.ai.kr/layeraicenter/
https://protofelix.moip.ai.kr/evidence/
https://protofelix.moip.ai.kr/evidence/

THACH = CAIPEX Sl 22 A2 B Of| ehystk= A0[ eha- gt @I} sif4] HojlA 4 Zstet. C
= DGM A E2E &/ Zeot He|- @7t 247t Bett S8 &£ AL |

oFH Y Hok,

VM O| =& A|At MEH—“.._— OftL|2t of|22]-credential'network identity 2| 0|2 2|0|E 4

UL B2, “Ofll 7t5d” AHA|E capability 2 2| 55H{OF STt O 2HH2 source 20t HoHS
stofjet 4~ 9111, outbound Internet 2 7|2 7{¥ = allowlist, credential & short-lived
capability token, |2} G|0|E{= quarantine, snapshot 2 integrity hash 2} version 2
7124 OF BtC}, KubeVirt 2| cross-cluster migration SA| CHAF 2t 0t S2{AE Z2HAZ| MHS
Lot 2 AR Astra 7£310j| A= migration controller At4|7+ Af 2 privileged
component 7t EC}. [25]

2|2 2F0M H2 ClOIE 2 AL FEL FEX HYO|CH MY BE 5 ‘E'—TLE 2|20
weE 8AE T retrieval 325 Soff Hell SAHE %!EH%F USE 20FEE, ol =
2| Eot S V|02 25 £A5H= 1R = QESiCt [23] T2 M—I observation -
quarantine — validator — candidate memory — consent/pohcy gate — committed memory 2|
LY 54 ZatE FHOF S0, L3 7t 2hE de|-&8 7HE2 dAH2=2 G+ ALEAL AME 2
HetotA| =Lt
M

re
0X
he
10 HO
v

2026 H 9 & A LSl QI E BES 2 540 Lst 2|A5Ho| JHeIdE +~2S
Lot O 2|4y US MAUS AP EX 2|0 A Rotetct. £t MY, Fx|A Hsl, At
e 52 QLEE X2| A|et CHAO|CY. [26] 2fA] persona capsule Off AFEAL A~ 41 2HA|
HdEE AV|He= E=CtH “2old H4E state”2t= R0 = V01 BS O|F & o|n|gt
o otk
HESR S ofl0| 182 = &4l ¢l Z2kinfrastructure)E Z&s5t= & 01|E HRIZ L9
= 2| A|lS-2{E-E20] Ciet B WA 2 AEJ L5} HO_I B X 28 22| 8
2 MAZEL| =2 O|dS HZlH o= AlotelHM B 9 % HE A _717f U[e BRE
-T-.L7~* SHC} [27] et 04—? 27|0|&= ghd persona 2} H|AIH AL 7|0l 2 cross-region
A S sk, HA AR OIOIEH = s HY-22(d 2 H O|M E ¢H+6t= 40| ¢
ottt

Lf QI3 s7 |28 EF 480 nFe AFA S0 sHESCH edate|, 2ot =2 7|F0
2ot A 2ot O| 2RI 25, AtEhe| &te|-Zs, #d ZA1e] 2d-Batnt 22 2X|7F 24 =0}
D= Astra O A|AEIO] AF= O 2 NYTF A|AEIO| T|= Z12 OfL| 2|0} 0|2{st 9|2 &2 &

19| provenance-human gate-risk registry £ 4 2|5t= S8t HHUEA J7|&0|C} [28]
=A|H A HHEHA =HO|A L NIST AI RMF = Govern-Map-Measure-Manage 2|
Hoi==7| l&&e(et TEVV 8 S4 22 Sttt [29]

oL ALEA} A0 A= 7 EE S 220l A AL Of|0] M E0] Clist 4127t O{E A

e =AE dESt ot ¢+ 22 LRI JUCHIEEHEES, 2023). [30] &3] O=

persona 7} S84 VA" EL4-F A 7|24 A% AHEAF mental model 0| Eef2
£ e 82, A VA0 A| 2t persona 7t & El A O[L} &1A HR|RF7t OtL 2t A[AE
LE2| 7|54 HEl 7d S HAISHOF 5tCt. Of= Protofelix 7} M| A2t} 7|= =42 &2[ct=

SA A2 E Y|t [9]
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https://arxiv.org/abs/2302.12173
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tH21 z20Q1 0} 2{ 222 provenance.
Astra 2| 042{ persona 7} 29| AEES 22
Y2 $H0| ALBSHE B "7t RS M4

SICh 2 =20 M= A 213 7500 tiol THyst7 |2

persona & stk 2|= Q17+ MEHZ audit trail Of
ZA! Protofelix HA| 2 22H0|M 7|0{0] EF 2

Ho] shA.

AR, Astra 34 At=20|M BSE VM 0|5 A|ABI0] S7HE A2 OfHEZ 8 =29 VM
WF= A 7o 40| ofL2t A AA| &HQH0[C} sS4 AIO|EX AstraHo &
Narrative/Universe £, 7|& Z2HEQ| 2 A= 012! gl= AEfZ LETICE [9] SAY,
persona CRFAIT} A Q17| CrFe S USR] QL. Of2f persona 7t S 7|u 22X S
S50t 22T = CHd0| B3 HE 210|0f 12! 4~ 9129 2 behavioral descriptor 2}
task-level disagreement £ E== =50} SiCt.

ofr

ChE = =0|M =2Jeh H|0|E{E CHA|
=71 E version graph 2 0L
ARz 9| 2f0|d A, QIZH 7|0,

=]
== A3 24 HFR U2 2 A|QFetCt.
H222 =L} [9]
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ofy ol
0

0)
— M
NSRS
= O ol
i Yl
10
E
|0
HU

Aml, VM migration 2} 22| ALO[0f|= &St confounding O] 2AHStC} CHE WEQI A=
O|ls¢t A ARI0| O 2te|A ZulE WEH2te Q10| 0|5/ dQlR|, 271 L2 QIZ|, latency 0f HE
C}2 search path Q12| 22|%|Z]| &S 4 QIC}. O] 20| M1-M3 ablation 0] Z4~Cf. WY,
Ats 2Ho|A HIt= Q12 OIS bA S| CHAIS 4~ Qi 2|2 novelty benchmark Of| M= 2tS
T human gold-standard 2| 0|7} 2H2F=[QUCt. [24]

CHAARY, “27| Rl = Zet £0{0|22 ttY| task-success S/t A7(|RIst2 £2H OF =IC}

Z| A5t unseen-task transfer, retention, lineage diversity, regression, 0{2{ generation
Off 22l A2/ J0| H25tCh o AR, AA| QI7te| HA-2A| T[S AtESH ¥7| A4te 7|&4
dSECHHEE 0|22 2| HEI 45| 0{0F ot Ml CAIPEX =& HA| 7|H-H A2
20| 7Qlstet ei| M| Z2OAUT S T=Ele A8 A Het2 2 A|A|gtCt. [31]

A=
=21T"
2 =20| AZ502 st YAIE “Astra 7t AHBH QIHO2 FSIBICy I} OfLITH 2Ot AYFH

2} L
o

YA ASHOR 22El 7|9-7Hd- Y232 J|5, M5 el 0f2] persona policy,
12|71 0214 sandbox 2t AEH OS2 ZE51H S 7|uh AIARIO| ELUBZEN FH HALS
TR} W50, 0 23t 8 HO|H LI B 2 SN0l 23 JH5shHl LRI

#dSshes Ao|Ct

O] 220 3EH2= HolAH M 7t2| SH7t SAI0| B35t 2dM, C7 A 2710| =Y ZE&-
Sl A At of|Ate| 2+5t baseline 2L} Creative Yield 2 unseen transfer Of|A{ 7§41 &|0{0F
StCt. S, ablation € S8l 11 71AM9| (L7t A hierarchy, persona diversity, mobility
O #<55|O{OF STt ARy, 7HM 2f gbA| B S 2l e, 7|9 2F, 71l 82 =&, persona
leakage, regression O| 5{& He|E H0| S7I5tA| QOLOF SHCL O] M| 24 & Sttt
SZEA| R W oA 217(eP et Aot AE2 SA5(0{0F trt.

—

[CtetA Astra 2| ShEd 7t2|7} 74 3| E{bte A[HE2 & “YFE 7IsH AE=E
A5t Hl ARl ACH 25(21 O, AF, 71, GZ0|2k= MAA IHE S 4Ell 0| S, persona
isolation, episodic memory, quality-diversity search, controlled adaptation
Ozt S Jhset S8 M2 HESHE A0 Tt Ol MAZ B3l Js S 22l
ASEI2| 42 £2|2 42| gOn), QIZH TEHAS BESICH Protofelix o B4 o7 2|2t
7t & Fghettt. [9]
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HE A3 M2 AE,

: Y2 2026 A 9 E O|=0f 2f5t= ER2[ O|A|0|0H, ZA| A+
Of (et Yottt
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Persona

Memory

Memory consent

L3

L4

L5

Ark

Mobility

-‘Prototype-Concept-Expected
Result £ Yals| 14

7t StERER[R] RU=A],
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