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Figure 1. Three-Layer Model

Prevention — Detection — Response

Boundary / Negative Definition

Prevent abnormal trajectories from forming
Define what must not execute, enter, or transition

.

Trajectory Detection

Detect abnormal transitions after they pass through
Evaluate event sequences, not isolated events

.

Stability Response

Contain, re-authenticate, isclate, and recover

Operator-side response to observed stability decrease

L. =BET/L: F., B, 55,

6.1 Boundary / Negative Definition

Boundary / Negative Definition [ FF5ETH %,

X2V T &L, [AEERTT2H] OERLITTERTATH 5,
UTHLERTD2HEDDH D,

s AEERITL TR LRV,

c FOREBBZHRLAELD,

« YO AN % command space [ICANTIZAH SR LA

« D role A resource IBREMZ Tl oM WLH

o EORETEIRBEA critical operation [ZA > T SR LA

Boundary / Negative Definition (. ZDEMKTEE Trajectoryh o SN2 A5 5,

6.2 Trajectory Detection

Trajectory Detection | @B:@BE%EHETH 5,

FDERLTLETIE R WS, —EDEETrajectory T BE &I % @B L5 %, Trajectory
Detection (ZA 7oA XY pZEBR L. BEINLIXMOATEE L TWEHZ MY
o

F 72 Deviation I T TH %,

* sequence deviation
+ velocity deviation

+ context deviation

* scope deviation

» volume deviation

* permission deviation



+ destination deviation
BRATRIEA R PEETIIRCARY MITH B,
Detection target = trajectory, not isolated event

OB, BFOEF a2V T 1 BERERLERARETH D, 1-7ZLARTIE. A X> MEED
ELMTIEA <, Trajectory@ DR EMICESHE <,

6.3 Stability Response
Stability Response lIGEETH 5,

AN T TIEBFHNIC 24 S 74U, Trajectory Deviation AELRI S N7z & & BAFE R % RFEAVS!
ENERT I2RELD D,

SEBNEULTTH %,

» continue
* observe
+ challenge
» restrict

* isolate

> recover

I ZTEERODL, Stability BEAHIBTEAETIER WA TH D, Stability (FEA & N 2 IRREE
#TH ). Operator-side response function #* Stability & Deviation % % & ICIGE % #IRT
%o

R =p(S,A,C)

1. BESRATLANDERITFITT—FTIF~

ERETETINOERMITERZ Figure 2 IZRd, BIFEV X T L bHEAINEZOT0A Ry
k% Slice E LTERILL, Zhor vy 3 vEDTrajectorys L TEERT 5, £ D
#%. DeviationZi&H L. StabilityZz & L. #ZIZJ5 L T Response Controller HYEETF D )4
PAANIGEERT,

EZETIVE, BEVATLAZEZMZ TICEMAEETH D, BIEEIZLUTTH S,

Existing Logs

-> Slice Normalizer

-> Trajectory Builder
-> Stability Evaluator
-> Deviation Detector
-> Response Controller

VRTLAFFTHEERE,NSOY - ARV FENET B, WHRIZIL application logs, API
gateway logs, authentication logs, authorization logs, database audit logs, file access logs,
session logs R ENEF N D,

Slice Normalizer [N nZHBA RV FEAATRT 5,



Figure 2. Existing-System Overlay Architecture

Logs — Slice — Trajectory — Deviation — Stability — Response

Existing Logs
Application / API / DB / Auth / Session Logs
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Convert logs into a unified event model
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Sequence / velocity / context / scope / destination
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Stability Evaluator

Compute S = exp(—A) from observed deviation
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MFA/IAM Response Controller ' AP Gateway
Step-upAuth | Observe / challenge / restrict / isolate / recover 1 Rate Limiter
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Figure 3. PoC Stability Results

Successful events can still form unstable trajectories

Session Stability Auth State Response

Normal S = 1.0000 AUTH_STABLE continue

Expected trajectory remains stable.

v

Suspicious S = 8.6219 AUTH_CHAL LENGE challenge

Deviation is observed; MFA and device verification are required.
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Attack-like S = 0.0669 AUTH_ISOLATED isolate

Strong trajectory deviation triggers isolation and token revocation

Core result: event validity does not imply trajectory stability.
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