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Abstract

This paper develops a fourfold dynamic structure of program systems:
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Data represents observations, records, or projections. State is the authoritative current condition of a
problem world. Events assert that something has occurred. Actions are requests by actors to produce

state changes.
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The paper distinguishes commands from events, historical facts from current state, authoritative state

from projections, and computation completion from world completion. It addresses idempotency,

retries, duplication, ordering, concurrency, partial success, compensation, snapshots, and external

confirmation.

Keywords: data, state, event, action, state transition, idempotency, event sourcing, distributed systems
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MessageAcceptedByProvider

SECTION
24 .4 {Kfe
Agent BEBE :
° BIFEE;
° FHEMRE;

°  TEFRARRR

- .

SECTION
24.5 Eit
Agent EAHIETHBERMKL) > B AIAEER !
° E¥FE;
° EH/MAM;
° EWHUM;

° EEMIER -

FiLA Agent Runtime AZBRNEITEI S5 B EER o

SECTION

25.1 {78
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ProposeHypothesis
RunExperiment
WritePaper

ClaimResult

SECTION

25.2 ¥

® HypothesisRegistered ;

® ExperimentExecuted ;

® EvidenceProduced ;

® CounterexampleFound ;
® ManuscriptCompleted ;

® ClaimVerified °

SECTION

drafted

reviewed
partially-supported
contradicted
verified

open

SECTION

25.4 B

BREH  HRELRRAEREREEN > FEHFNAREE -

SECTION

25.5 Rt EEMH
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KUGtHRERFIEMRERNEZSN » FERIABERFEE

BERERE | ERERHERERSRERLER

° REXEMER @ BFHRAEARERRR

° mTEIEH KWEFERUNEBEBEERL -

° HESRIESE @ MREHHRENRHEMEE -

° EHEIRE : REFRA - pIERBETEE o

° MEERIESE @ RREFERIE S BEEHRREFE -

°  NEREMEIIMBTER | RAREEMTIRE YRR
° B BE - BR - REELNEHEERS K

° EBEXEIEFENER : B ID WRDBAHRKLE o

° ERAEM : HREEEMSRILFHR -

®* payload £E : ABHERNARRISETHHRERGH ©
° FAESERERER | KkARREERIEERERES -
* EAMIN—itlt : BRGIIERREMEMINEIKEK
° WEEIENR . BERHESNNELSMS -

° BERARA ! BRI EEEUMERREE

° EHBE : SERMREESRBEHEY -

° EHAE: EEREFHEMRESCRBAEIERMMIL
° RAKRAET : BIMRBERREBERE o

* RAERRFIRLL) : BREEZREIMBRIETTR

RUARREEEEIE | 518 ~ B4R - SMNBEARETTRIRS ©

dit

* EMHXAFRERR : BEEML - MREER&/IME -
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° Agent TROEMEM : TAXFHRERENEBHAEN -

SECTION
27.1 BR—IRERAR

WEBBMBZRRR PR ° ZDRIER ©

° REX;
° KR¥;

° KREEEEBIA
° BFFRIA ;

TR RERIARRS o

SECTION
27.2 s 9 —FHRER

METREIEARK ~ BEAITYISHFRRIER * RRIBREETAMAILLE]

SECTION

27.3 SEMEE

R_D

(|duplicate world effects|)/(|retried actions|)

AEESHHEINERBRR -

SECTION

274 EFEE R
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WEHEEERRAS » BERRIRILE

S_(replayed),
S_(authoritative)

)

SECTION

27.5 EHERRTEE

AEEERMHETAR !
° 5%,
° FEE,
° HR,;

° AWM ;
° AR
° &

° FRRAURRZS o

27.6 R REHE RS

BRERRERIEEE D ERE NS EE R RIRTRERARRS o
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SECTION

27.7 IR RE

EERMR RIS EHEF R E AR - ARMARFFRNEREREE -

SECTION

27.8 BELIFRRIZRLIHEE

AERMEIRE] - EREATHEMFBIIERIREMITEES ©

SECTION

27.9 RSy TR R

HEtERATIERT ° MOMINRERENRT ° MIFBK TR ©

SECTION
27.10 JpEpiH SRR R
HERSGEETHRNITEHR > BZVEE EMINSEERE ©

SECTION

27.11 REE—ERRE

EERIRIRE TR B EL RS  REBASTEHELNEAESR -

SECTION
27.12 O EEHEEE
ELBREE CRUD SSCHEK RSB —TRIBAMSES © EHMRIES « EHERERH L0FER -

° B KT FHETHREFRNARREE
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° BHEMUZRHA - BEBER - K7 REEGEEE

° NRERRFERET#E - ERANSFEENHRKE -

° EMHEEBLEFERMANEER > FRRKEHL °

° BFEFEBHEREAFMHFMA -

* EMRCRAERA BRI RGNS

[ ]
H]u}

AR ELEIN B ELE -

* FE—REAUAEZEFRAGKE o

° BAE ARG A AR o

° B4 BN - RIPEANEFRM AR o
° BHEIEFAEFRTZERIERS

°  WITHRAFERIE Rt FARRS » MIEE MRS

14.

Retry
not=
RepeatEffect

° BEESMEHMETHES > MIFRLLBREHASR -
° BB RLIN AR A IETURRS o

° FERFNITBHRAEMN  MAREEMRESE -

° AEBRETEMAFIRIMNBHFRTEN

° EHESE - BRI - RREARREEZBATEARE -

° BREBRTHFEZIIGTERRLBZHALIER
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® AgentRuntime X AFRFITHEMN - TRER - EHEBREEER -

22.

(R RMENS ° ]

[(FRERRIERER ]

(MEA S HHITEERNTERSEMS ]

(EHBEGAETRERERE - ]

SECTION

29.1 %&#& PU-1-01

PU-1-01 20 E &R A FJ MITRIERE o

ARIBHAP AT BFRS
° 1TENEEEE

.« i
o EUWR;
o HREES

° BRERF -

29.2 #E PU-1-02

PU-1-02 B 7 5k - BifZR ~ HRAEER

AR S AR A R A B -
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° EERERAMNRE,
° RAREEMEIIARIE
° FRAUERIEETS ;

° BRREINEPERATHIZE

SECTION
29.3 #87#% PU-1-04
T—REFEE :
*  MERARRER WHMEARRE ;
° HESTERIEWHESEN;
°  [RLE1TEISEESIRAR ;
° (RAEAZMEWMEIMUZARZBRER « < ~ BHHEERE ;
* AMBERERAFTENERIRFBER -
HRHAEABRER RRRG—AAERMIARLIS -
BIFERAEETEETNE
o HRBFIENHERE ;
° HMEFEBHEEMMTE ;
* ZITHREBENEEHE;
° MYEHBEIESRSE ;
* EHUfcgEtR
* HLERREEEIIKRE ;

° XMUSHEATEEREGEHR
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o HEBUBETHMER o
it > CRUD it R 25828 o
R BT B AT T N — T (EMER Y o

IR RRE SRS

[Action

—

Validation

—

Authorization

-

Event

—

State

—

Data Projection]

BT

[Program Dynamics

Intentional Action

+

Rule-Governed Event

+

Authoritative State

+

Evidence-Bearing Data)

EEEBERRERS -

SHEMR T TR ?
ARIRIRE tH FEARRS 2
FEFRMMERRY 2
BHIESAETHE?
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ttt FEEILL AR % 2

FAInfarAE ?
ERTEHR—E  RIEEZEER ?
XA AR

(BERATURER ° ]

(Bt REEXREEHN « RA ~ SEEFER ]

[AEWIL B ERE R RIS A P IER « BIIR1E « AIRERR AR e IER A SR AR

program_dynamics:
action:
action_id: "pay-order-001"
actor: "customer-17"
intent: "pay for order"
target: "order-932"
expected_version: 4
idempotency_key: "customerl7-order932-paymentl"
validation:
preconditions:
- "order.status == payment-pending"
permission:
- "customer owns order"
event:
event_id: "payment-authorized-889"
type: "PaymentAuthorized"
occurred_at: "2026-07-27T14:30:00+08:00"
caused_by: "pay-order-001"
evidence: "provider-receipt-332"
state:
before: "payment-pending"
after: "paid"
version: 5
data_projections:
customer_view: "Paid"
merchant_queue: "Ready for fulfillment"
finance_report: "Settlement pending"
data_object:
name: "order-summary"
role: "projection”
authoritative: false
generated_from:

- "order-state"
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- "payment-events"
latency_target: "5s"
writable: false
event_time:
occurred_at: "2026-07-27T14:29:50+08:00"
received_at: "2026-07-27T14:30:01+08:00"
processed_at: "2026-07-27T14:30:03+08:00"
effective_at: "2026-07-27T714:29:50+08:00"
workflow_state:
workflow_id: "deployment-42"
status: "partially-complete"
completed:
- "artifact-uploaded"
- "process-started"
pending:
- "external-dns-confirmation"
failed:
- "smoke-test-mobile"
compensation:
available: true
action: "rollback-release"

human_review_required: true

® PU-1-01 PERXAFFRRENS | IRTHEEENERESR

° PU-1-02 REMHFRER : 8BRS -« R - REERFER

° PU-1-03 EBR-RE-—ZH—-178 : EXRENTTENEE

° PU-1-04 FHfE - RERDY  MERDRIIRFER

° PU-1-05 AIRICAERIMNBEELE @ 26 - SRENZIER

° PU-1-06 SKEtEIZR © B&sE ~ AERA » B R RARAEE

SECTION

Neo.K ~“EveMissLab 18R3IE:4

® Neo.Kwith Aletheia > (BXAFNIZIE | ATHITHABERENERER) ° 2026 °

®* Neo.KwithAletheia > (RIETHREE : BiE - BF - RABERFER) ° 20260
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® Neo.KwithAletheia’ (=FHBEIHNE | HBE « RRFIHFLE) ° 2026 -
® Neo.Kwith Aletheia > (BIFEHIEAATLEEL | BiE IR  FAEEE) ° 2026 0
* Neo.Kwith Aletheia > {Agent Runtime : fE738%| « TEFAREARIERIT) ° 2026 o

® Neo.Kwith Aletheia > (BFfI—ZEFEZTVIER] | RIEFIZ Agent ROIERE « YR Bk F#HIT) ° 2026 ©
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* ERT/N\BHERNENR -

° BIUEH - MKE - B TBHETHERE -

° BFREDWA - EE 25 - REEBBEHN -
° IRLAARS « FHATEIRFINHAIZE -

° EITEIERE - R1E ~ T~ B - KRR
* DINEHRER -~ RARE « FEEENEER -
° BRRE B REEENERE -

° SifELF ~ AR -~ WATEESE -

° BUEHHEEFRA -

° IEXREEIMI - MERRFTIIER -

° ENRBEEEIMRHT AT o

° DINEMIIE - R~ RILWBRELIELE -

°  DNAFREHE - IRR ~ BFE « B8R ~ Al Agent BLEAZRIERE A o
° RHT+TEERMIENE T+ T IRABAME SR o
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