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The paper distinguishes surface symbols, semantic symbols, and operator symbols; defines operator

identity; develops six classes of operators; and formalizes composability beyond type compatibility.

It distinguishes syntactic, semantic, operational, and governed closure, and argues that a mature
programming language should preserve effects, authorization, evidence, failure, and recovery through

composition.
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° REEEEmEREBYIARE ;

° UNARERRTEE o

SECTION
25.2
EEPEMINERELN  BE .
* REZMEAES ;
* HPREUIR

°* [ERFAIRE-

SECTION

25.3 €

E£H8 PublishRelease EF W ERBMMAEEENRELK ° MAFER

SECTION
26.1 TEFERBES

Agent &R send_email ’ iIBEFE :

° AR ;

° EBEAEE,
° BERET
[ ]

°  RINEREE ;

° ERAMERE -
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SECTION

26.2 HFiEE

Agent EIRBEE FRERMETRBIERZT R ° MIERKBARES IWALEE -

SECTION
26.3 HHAGEE

STEMATRITAIRE !
° R ;

° TEFRAEAD ;

° FEIEEE

° KEME

° EiR#E -

SECTION
26.4 SkEAE

AIfEA :

RequireApproval(SendEmail)
Audit(DeleteFile)
RetrySafe(ReadWebPage)

ARG RN TRAEF -
g1

ApproveTreatment

BB MER -
(A=

° GREXE,
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° WABM;

° BERMEHE

° REER

- .

° M ;

° TElZEEE -

ERAEEFENREEFIES -

q5F:

StartMotor

FEERE :

° RESZM;

*  RURIARRS ;

° ZEEH;

° IRFEER

° HERE

[ ]
39
G
T

1

3
B
[o]

#H

°  YPIERREE o

AR EIRRER  ERER ¢

command-sent

physical-outcome-unverified
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MIFERERFECDRE -

° FREEF: RRINEFHEFRIMD ©
° ZWAER: FRRNAWBREAGHEFLAAE -
° HpRIERS . RE@ARDL  SROMEM  BOREER -

° EHptEREMUFRES | BRERE—AIE - MREERE -

° MEALK ! INPUREREESERNF -

° MRIMIME : BEEAEEFRRIR  B5 - HREYIEER o

° RIEGRRE | HUE - BARERAMERREFEENRALRE

° AHMEER: HURBFHERBESR  BENES

4$

o AR . BUIARRETEIEEEREE R R

° WHEEEYET  REREE - KEEAELE

* H¥RE payload | NMREFTENZHEEMSE o

° FHIERBME | REFSFRAPITHSERICIEMER o

° BREIRK : BRAMERFLEEEH o

° KMESREE  EAEFARLKRANEEHES -

o SMEBEFREEE | retry - parallel HEEEBI KRG EREE o
° IFIEENETFE : BROERR - MR - RREERES o

° FAHEETAENE  RESRGEEEEBAILEHIT
° MRMEEEME | HNERRBERATERREARMAEE o

° AIKEMETR | THREFFESEERHRARRE o

° YPEHLE 1 SYEHKERYIERRMIL

° HFRAESD . BRNEALRERERARZY -
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° ZREBMMN | XF - B ERSHMEIHIESAR—8F -

SECTION

30.1 REFFSR—FF 210 FEhC

HEtREE ~ AFTHRAERERE L TXHERYEREE FHLLE)

SECTION

30.2 HFEEREE

HN\TEFEETD

Cw

(|declared operator dimensions|)/(8)

HRRELB AR « WA Al TEUSFIH0RIA -
SECTION
30.3 S REMERE

EERRMERIEE » URFEHRERRM « MR ~ #RAFEN RS ° HEERA SRS -

SECTION
30.4 RBEREE
BEEBER BRI ¢

° SMERR 5

° REEME;
° MR,
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1
4H§

flfE ;
R o

SECTION

30.5 {XENE B x4

HEREFAEES T - EFHEDEMERIFMFRKYEE -

SECTION

30.6 RIS HEE

EERATHEREREEFRE » HESTIERAE - AIfEE

SECTION

30.7 BAB(RIFE

25 5
&0

MR ;
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SECTION

30.8 A B—RIEABER

et AldRE LIRS ° BZ VROV GERE - BEESIRELSS

SECTION

30.9 EFEISEHTERS

EERIF B LT F B ° EHIREE « RAIEMR « KPR EgEEESE LRSES

SECTION

30.10 Al EFiEsE

EER Al Rk B iR TR ° Uk TBEFREL M RRBEZFETANIERSK o

SECTION

30.11 EREFZ24

HIE retry ~ parallelize ~ cache ~ authorize ~ audit ¥EEEF T ERGRHFEE FRIMREALBEER

SECTION

30.1281BEFAT R4

HESHHLAE ~ RSN ~ BRER ~ HERRANERERFETE S DWIETVER * IR ALIEE -

SECTION

30.13 Bl EFR—1*

RE—BFRE AT - B « EEEMEEHE MBS  ARERAERE o
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SECTION

30.14 ¥R FEE:E

EEE REctkap <X H B R KL ik RURIFERY ~ 2 A EERYIEFIBEIETI R ©
* FFEAERF T token ©

* THITRNEAEZRIEZRENET

e HF¥FVEFHBA -HH -FIE - BE ¥R IN%E - BB

* E—HFAUREXF B E5HEKSELEBREARE °
* REMFHERAREEFEMER o

° HFBMEAZEEAR R ¥R - FESERAHERFRE ©
e BEXNESTEME 48 B M4 - %RHA BET o
* FEREESEEFNEERT > AIEREMRMESIERET o

o ABBERAEUIHMittREF o

° BEFHEASREBRL-HA  mREMG  UR - RERZBEFEFRES -

11.

TypeCompatible
not=
WorldCompatible

° METRNRBFREELESTHREESD -

° X HEE - BFHENESAMEIERREMHEAMIL -
° (A - AIMERERRTEZRREEE -

° K F  BREGRRNEAAENEFERS

° KMESHAMEREHEHESEFHE -
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° AREETEEANER - RALAEMBEFHSEETF

° HTFELMUEZSFRENR  #IR - REEEE -

° FRBAME - EEHE - RIFFAeEREMREERER -

° HRAIREEE > EFERBIMIEERTATERR -

° AIRREEFESAMFKEEEZETR > MIFRKIBWEUE -

22.

(121058 = HRIFATSR ° ]
(FEFLEMAREERE ]
(MIRFEARMEHRSET ° ]

(eI stE RIS E R - ]

SECTION

32.1 ###% PU-2-01

PU-2-01 i X FERRUERBHN— KRR -

FRE—TRRETREEREFOR ° RBR—EFrAIUEAZSBRE

SECTION

32.2 & #ES 1

% 1ML TR  E - BIE - 2249 KRERE -

FRIEELEEBMATFER » FESPIRMETBRZEER > MAEAHEREE -
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32.3 fi#& PU-2-03

TR :

[Syntax

—

Semantics

—

Effects]
W EE
* BEMARREEEFERE
° FRIEEEAEIIMELR ;
° MRMARRBERMRES ;
° BIRERRARMAHFERE ;
* HERFEEAMTEEETRZERERR o
NEBFFRE > BRTEREHISMNS o
MR RIERTSRES > B 5 HETEM token EEEAMUE o
BHAEEMNEXESMNS @ FROZOFERERMNER > MENR RN ERINEES A o

At -

[Symbol Identity
+
Visual Identity]

FIRRERREARE T * WREF

° HAHEH ;
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EZEEFRAGE > AEFERREFNARZEHG > EE

AEHREE ;

HRYR ;

FERR 5

K

21

HERA

hRASELHAE o

BEEIESESE RIEXT) E—SE(A MAstRSn, -

AGREFES BERA

[Operator Language

Typed Transformation

+

World Preconditions

+

Effect Signature

+

Authorization

+

Evidence

+

Composition Law]
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° KR

° g ;
° HE-
Hit > stEEASthAEITRT NEER

R—HERE FERNFIEE S

(FEEHVNE ]

(RREBEHEBEZ DN ]

(MZRBEESETREHESE * ]

(MiFEEFHRESRASE ]

operator:
operator_id: "send-message-v2"
semantic_role: "external-message-delivery"
input:
- "recipient"
- "message-content"
output:
- "delivery-attempt"
preconditions:
- "recipient is resolved"
- "content policy passed"
postconditions:
- "delivery attempt is recorded"
effects:
external:
- "message may become visible to recipient"
irreversible: true
authorization:
required:
- "message-send-capability"

verification:

Neo.K X EveMissLab - PU-2-02

MEZEENF

> TRERM !

¥ HRIIERE - T - BRSE 1B
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evidence:
- "provider receipt"
composition:
retry:
safe: "only-with-same-action-id"
compensation:
available: false
composition_check:
first: "AuthorizePayment"
second: "MarkOrderPaid"
compatibility:
output_input: true
post_precondition: true
effects: true
authorization: true
evidence_trace: true
composed_effects:
- "external-bank-authorization"
- "order-state-write"
failure_union:
- "PaymentDeclined"
- "PaymentOutcomeUnknown"
- "OrderVersionConflict"
reversible: false
compensatable: true
closure:
base_operators:
- "ValidateOrder"
- "AuthorizePayment"
- "RecordPayment"
- "NotifyCustomer"
levels:
syntactic:
closed: true
semantic:
closed: true
operational:
closed: true
governed:
closed: false
missing:
- "human approval for high-value payment"
- "compensation owner for duplicate charge"
operator_node:
id: "DeployRelease"
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class: "effect-operator"
signature:
input: "ApprovedRelease"
output: "DeploymentState"
effects:
- "writes deployment state"
- "calls infrastructure"
- "may shift physical compute resources"
failures:
- "DeploymentRejected"
- "DeploymentPartial"
- "OutcomeUnknown"
governance:
authorization: "production-deploy"
approval_required: true
recovery:
rollback: "conditional"

compensation: "traffic-shift-back"

® PU-2-01 ERBSAFNRXF &8 EEERTHNEEDBE

PU-2-02 FHRERETF : EEFEAESHERE

* PU-2-03 FEZE-—mBE—MR BEXESHN=ZEFEEE

* PU-2-04 EEHNFT REREEFZETRITRE

® PU-2-05 m4R=ZER  EXRITEALAREES

* PU-2-06 #BXARENEES : EE &8 - BEEYIESSHR—ER
SECTION

Neo.K EveMissLab {HRGIE:A

® Neo.Kwith Aletheia > (BIFESAFNRXT : 18 - ERRARITHEESE) ° 2026 -

® Neo.Kwith Aletheia > (ZHXAFRZINE | IRITEERENESER) * 2026
® Neo.Kwith Aletheia > (EX—AKE—FH—17F : BEXARENETEN/4EE) ° 2026 -
® Neo.Kwith Aletheia > (&1E « RAHEAZL : WIERDEDNRABR) > 2026 -
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® Neo.Kwith Aletheia > (KMthE2T : B&:E -~ TERA -~ IS ELREPMEE) ° 2026 ©
® Neo.Kwith Aletheia > (1F4E18:8) ° 2026 ©

® Neo.Kwith Aletheia > (EF74BE:4) 2026 ©
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* SET/\BHERXSETIEE

* RERITHRERAEERAEZRNEF -

* BUFEFN\THEE-

° ENRETN  BEFTREAEFRIR o

* BUBEFEMHEIRERT o

° EI{E -~ 418~ ARRE ~ B - WRERIENERT o

° BERBUABLEESAAE BE ¥R - KEEEEES -
* FHCEBEFESHE-

° ENEFIEFHEMRES

° DINME -« RBUE « FTEM - EEMERT o

° BIURMEF LREHETHSMEEF -

° BUBFERZRERE-

° &NEHEBE - BERRENEHERAE -

°* BURMSFRFFRGESEREBEMHR

*  MMAEM - BRIEH ~ AREE ~ TOER ~ Al Agent ~ BAREYIBR B M o
* RET+THKRBIEN B+ ARG o

° SERk#d PU-2-03 (FEIEZ—RBR—R) Bz -
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