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E—EEEEEEFEY) | MFRIENEAIULLEERBEESE * MABIER « 5B - Bo  REENEED

HERERERLRES * SRR T EEREA technical debt ~ architecture erosion ~ compensation

i

accumulation £2 Big Ball of Mud ?

BRIMERGERIE AL TAl RRARSHEERIELIZEES) EEERL ° Microsoft 2025 FREE=(E
1% field experiments ~ 4,867 & E * #iZ T Al coding assistant & SEREFEELIIRE 26% ;
METR AR A B FRERNE FRFAZE BRIV EER 2025 RCT » BIERZR IR Al FEFE S ERFRIEM

19% ° METR 7£ 2026 FE XU EMIERIEZIA R » ERRRUSHBEEFTREEE A RET2HE © FRAEE
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MHlEZ T —EERENERERRIR | SRe T2 TIERHRTER creation [ verification  integration E2
supervision ¥ &) © 2026 F4t R ZERHEIETERBA supervisory engineering work ; DORA 2025/2026
e Al A —7&E amplifier— B RIMIES throughput * {8 delivery foundations REZ# ° 1 BI5E]
X instability ° 2026 F£—I8$t%f 304,362 {E 2 5&:% Al-authored commits ~ 6,275 1@ GitHub repositories Y
ABVEBMZEEISH ° Al 5| AR code smells ~ bugs £2 security issues # > & 24.2% TEBHEE repository
REARASER RS 5 ZAAZE B ITHER empirical preprint ° BiIF REWRAFRE Al TESEFRAEERM I T
T BEEEEERP Al £EERUEEE codebase PR MIFAMEEE] ©

AXEIERE TAl FmE4E#E A& (Al-Native Structural Burden) | B T&ER—AIEHRO (Generation-
Governance Gap) 1 ° AXRE TAI B codel RERAMERME ° MEERA EXEGRNERR
E-2%5ETRE-&

V_(generation)

>

V_(verification)

YUk .

V_(change)

>

V_(governance)

FEMILE ° Al TTRERE R 4B A48 coding bottleneck E{E# verification backlog ~ context debt ~

provenance debt ~ integration debt + specification debt £ agent-orchestration debt °

ICE—FIRY ¢

p_(AI(t)

(V_(Al-assisted change)(t))/(V_(verification)

+

V_(architecture)

V_(governance))

EABLSMER Al £ —AIEEEER - HIFRY Al-native engineering FFEBRE AL generated code ° A&
FER ARSI E * Al RAGBREIINRSS > MASEBEIERAS -
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RASEEA © Al coding ~ coding agents ~ technical debt ~ verification debt ~ software quality ~ DORA
supervisory engineering ~ Dynamic MSSP ~ FPL ~ £—AEH0

SECTION
1. FIEFE Al EREE code * MEAEERAEES L code
BREEE TREN—EXARGIE :

V_(human coding)

AR -

—ETIZE—RRAE

BERER ;
° FHAEMRPR;
° (ERAIRIEA ;

° EBIUARMRS -
EIEPRE AR E L RE

BN —E

SECTION

Natural Change Throttle

TRENR IR BHET o
{8 coding agent R TiE—24 ©
EREFRIA > Al AT

* 4 %@ implementation ;

° (ERKREMER;

R
v
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° EWAR

* E4 migration ;
* I adapter;

° WX ;

° B,

° B -

Ak -

V_(generation)uparrow
BIREIERE IR o

HIEFf&ER :

ZRIBIERE « Bps8 « B HAERERARE—HEIRS?

SECTION

2. Al EENARKRBE—THR

BHAITEMRREIREER -
Microsoft 2025 FEZELES -
® Microsoft ;
® Accenture ;

* —ZEH Fortune 100 AF] ;
=1& randomized field experiments ’

i
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N=4,867
BH%EE -

BHONEREREE

+26.08%
#J completed tasks *
MEEAZ ZERAIF 2 E B Em adoption £ productivity gains °

A

Al Assistance

—

Higher Throughput

FRLEAETRIRIRPRENIL

SECTION

3. METR : 3B KE codebase WERHRES L > FHA
2025 Al RTMEE

METR B9 2025 RCT 5% :

® 16 7 experienced open-source developers ;

* 246 {EEE tasks ;

* BHEETIIHESH repositories B 5 FLE ;
® repositories AT B ;

° E$A Cursor Pro B Claude 3.5,73.7 Sonnet ©
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REERAETRER

24%
IR

SR EER A

20%
POER o

BERAS

19%
slower

BER—EIFEEENIRE !

Perceived Productivity
+*

Measured Productivity
BEthREERZIEAR
Al coding —E#12 °

EAAEIfEE—EEERE - KEAR - REEHIRIE -

SECTION

4.2026 METR 55k : Al P KX1R » iESE R TEBRIIARN

METR 7£ 2026 F AT BEBEERFHED
fthiFIRZAE 2025 F 8 AFREREN Al TR - BSRFEEHAA -

BRMRER
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RIRRAZHBEAREESI IREEER Al A control tasks ©

SECTION

Selection Bias

F e E 52t L ] S E1E T productivity uplift °
BAEMRAERR -

BERM

Al coding BIREAJE T EZ#E A 2R EE TIERN—887 °
EEE TR B YA

[E Alvs 82 Al

B

R[E Al-native workflow ZRIBEHEER ?

5. RS XA ER TAl —E:Z coding EiR1 E&EIIR
ANFEENFIREEES -

[Al reduces marginal cost of producing candidate changes]

Bp:
Al PR TiHE—1E12E implementation) BYIEFERLZ o

BAER
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° (REE—TEIEHE ;
® integration IR ;
* delivery E%& ;

* EHRWBTR TR

QERmR:

C_(candidate generation)downarrow

MiE B e AP B EERES TIZA5HS o

SECTION

6. Creation — Verification : #RSEIF 1138

2026 £ Vella £2 Blincoe 89 longitudinal mixed-methods study #3223 :

82% 2 EAF R TIETE writing code FIRFRE % ;

*  T{EE A creation [ verification activities 158} o

RIS -

SECTION

Supervisory Engineering Work

B4
® directingAl ;
® evaluating output ;

® correcting output °

FRIX
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C_(creation)downarrow

C_(supervision)uparrow

BIERFTRE MEMESE) BIAIRRE -

7. Al A2 HBIRE > mENEITREEEZNSH

BB R TIZMEIRRTRA ¢

W_(human)

integration),

operations)

- === =="

AlEATE :

W_(code)downarrow

{EETEE ©

W_(review)uparrow

W_(verification)uparrow
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W_(context)uparrow

W_(governance)uparrow

Ak -

[Less Human Typing
+

Less Software Engineering]

SECTION

8. DORA : Al E{%& amplifier * A& repair system

DORA 2025 State of Al-assisted Software Development fZEiEEE T 5,000 Z AT 2 A TELE8IB 100 /)\BF

qualitative data °

HizOHitizE :

SECTION

Al as an Amplifier
A :
Al A B AEBI B > A S AR B RIRE o

DORA 2026 HHfZTRIEIEEE—F 15t
Al adoption 828 throughput FIFFHIR

BIEERARRA R AEAEE

Delivery Instabilityuparrow

BMARINENER :
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P_g

(V_(change))/(V_(governance))
SER A LUERE o

MRAFTERS :

V_(change)

V_(governance)

p_guparrow

SECTION

9. Al #fiiff : RIERERGHSER

REGHEER
Al-generated code = technical debt °
ERRIERH o
Al 4 R%H9 code AIIX -

° 1REF;

° RE;

° LEABRERE;
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* LEABEEZRZE;
* FEABZTEAMEMB defect profile °

it

Al Authorship
nRightarrow
Technical Debt

technical debt HAEE .

Future Cost Relation

7 BERRIL ©

10. {8 Al BYEERT LA E P RERAEE G I

2026 £ Liu EAM :

304,362

{& verified Al-authored commits ’

®E :

6,275
{& GitHub repositories *
HEREE R Al coding assistants ©
FZTLL static analysis EEE commit B °

W Al change #migRY -

® codesmells;
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bugs ;

® security issues °

RS SRR

484,606

{& distinct issues

Hep !

89.1%

4 code smells ©
ME—REFIHH Al assistant #3E BB -
15%

By commits E/05| A—I& issue ©

FEENE :

£ -

24.2%

]l

#IBHERY Al-introduced issues £ repository 3 revision {HTETE ©

EBERIREZEM real-world signal °
BEN2ITHA empirical preprint °

TEEREFRIMERY

24.2% BIFRA Al code #B27K A technical debt °
BIERIER

B -
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Al SIAMRBERE R UEES repository FIFEEE ° MARE2EE F—E review

SEINEPSE
SECTION

11. Al code AEBA[F defect profile

2025 IEEE ISSRE BYARFRAZRAFZTLEE !
human-written ;

ChatGPT ;

DeepSeek-Coder ;

Qwen-Coder ;

B

500,000

1% Python,”Java code samples °

HIGRET !

Al-generated code %53 :

LENBERRREE
FEE,
BEA 5 IR unused constructs ;

BEARSHE hardcoded debugging ;

M human-written code :
structural complexity B ;

maintainability issues BEEH o
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IRZEEIRFERER 2l Al-generated code B# % high-risk security vulnerabilities ©
FHLt -
[Al Code Risk

=+
Human Code Risk]

AIRRZE .

EEAEEYF EEAEEZE o

N\

MRIBERZAX

‘ AEEENREaIE o

SECTION

12. F—F&E Al FE&IE : Verification Debt

AR -

SECTION

Verification Debt

EEREERNEE !
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Q_v(t)

BIRTE D ERBIVEE(TT o

(dQ_v)/(dt)>0

i

R—TEEE4 technical debt ©
BUNRIBLERTTHERFER change 3 merge ~ SRE W A BERKTE °

TR ATAEEE
D_(technical)

SECTION

13. 85—F : Context Debt

Al Agent BRI AR (SR REAL RI( o

® current files ;

® retrieved docs ;
® selected tests ;
® prompt;

® current branch ¢
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BEEAREBESE !

A_CA_RA _D,A_OA _HA XA_K
)

MR AIBERE :

® historical reason ;

® external consumer ;

® manual workflow ;

® hidden compatibility ;
® runtime traffic ;

® incident history ;

FLRTAEAEAK

Locally Correct

Globally Misaligned
BIEER o

B

SECTION

Context Debt
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Bp -

AW E LT ORBRIFEINRE ~ R5IBHRMAGEME * EIEER Al change #5358

BEMIFRZE -

SECTION

14. Context Debt &2 Al BY hallucination BIEME2

MR —EARANEERAREER :
FZFHE o |

AREEA LB At &R o
Al R Z2INEERERK °

Ak :

D_(context)

HIEERT:
K_(required)

K_(available)

HYFZEE ©

Al-native system ti{k%8 agents :

D_(context)

HWEE -

SECTION

15. =7%E : Provenance Debt
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Al £ K E artifact % °

MRRAFEARE -

iEE code BfTEEEL ?

* IRIRMBME requirement ?
*  DHME Agent A ?

* fEFMME context ?

®  [FLE tests iBiE ?

® MBLE evidence ZHF?

®  MHE human review ?

AR

SECTION

Provenance Debt

CAS

C_(future understanding)

C_(incident reconstruction)

FHILIEETFS technical debt BRI RG4S o
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SECTION

16. $5M9%&E : Specification Debt

AlIREER :
1R#E prompt BE—{EERF o

BN prompt ZHRAH :

HERMEARSR
Al AT EE K E implementation o

HIFGRDBE

® authority ;

® state;
® failure;
® security;

® recovery ;
® data ownership ;
® lifecycle ;

® verification criteria °

It

C_(implementation)downarrow

i
e .

=111,

C_(underspecification)

SRR -
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A3CHE -

SECTION

Specification Debt

Bp -

RMERRARLIVER RS AREEEER * AIEERBAREERN

implementation °

SECTION

17. 8H7E : Integration Debt

Al B] LAE]BFEE BY,

service A
service B

service C

BEEEREEE -

BELFERE !

contract ;

version ;

retry ;

transaction ;

state ;

permission ;

deployment ;

observability °

Ak -
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N_(generated components)uparrow

ATSESE :

N_(integration surfaces)uparrow
BEiRo

#NER component generation :

O(n)

il pairwise integration surface fERIE B -

Al TGRS IR E R EE B X RERE S E ZRVME M o

IS

b

SHiE .

i

SECTION

Integration Debt

SECTION

18. FB75FF : Orchestration Debt

Agentic development AR E4 code ©
EE5|A
® planner;

® codingagent ;

Neo.K X EveMissLab - 0IS-10 22 /48 - https://thisoneisneok.com



® testagent;
® review agent;
® security agent;

® deployment agent °
WRISLE Agent :

° 1ERTE

® responsibility overlap ;

* context A—% ;

* retryrule F—%;

® output authority 135 ;

Ul

C_(agent coordination)uparrow

3B

SECTION

Orchestration Debt

152 Al-native software A 43 5ISEHEHE o

SECTION

19. 35+#E : Supervision Debt

SNRABBER
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Al Z4 8 code 2ZE AT review o

{8 Al generation throughput :

10X
f#m >

human review capacity :

15X
t#m >

Ul

Q_(review)uparrow
REGHRMERAE -
®* merge queue HRHEE ;

® review quality TB& o

Ak :

SECTION
Supervision Debt
T

‘ ABIE1S review o
meE -

‘ LB BE /178 B R generation capacity F# Bk ©
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20. Al FELEEEERE

FUEASCR S

[B_(Al)

[
D_v,

D_c,
D_p,
D_s,
DI,
D_o,
D_(sup)
)i

Hrp:

® D_v : Verification Debt ;
® D_c: Context Debt ;

® D_p: Provenance Debt ;
® D_s: Specification Debt ;
* DX : Integration Debt ;

® D o : Orchestration Debt ;

® D_(sup) : Supervision Debt °
BLERAZEHMBELRIEBIZE technical-debt taxonomy ©

EfIf4X% Al-native engineering {2 HEIDHTHERE o
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SECTION

21. BEBEITE{CHES technical debt

Bign

D_v
KE&:E change REATETER °

ATRE

D_v— D[X

Context Debt #&pk #5852 architecture assumption :

D c—E

Provenance Debt &R ARIBARRZS

D_p— DX

Integration Debt i&h% adapter proliferation :

DX— L c
Fr Al REEERSHEHRT 2 D8 o

EMERARMNBRILNEEH RS

22. Al ATSENNE THE{EEE]

M #1—1{& workaround Z&A¥ subsystem °

aEEEEE ¢
AREEE .
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T=6months

IR7E Al Agent AT ¢

script

— API

— Ul

— database

— deployment

TERRATER

Ik -

T_(solidification)downarrow

NREFHIZIER -

Dependentsuparrow

AREE :

r_c
BILUEEREF ©
FRLA Al AR IN1R coding ©

EHRIFEMIR

SECTION

Architectural Solidification

SECTION

23. Al B SEDNEK Historical Residue BIE4
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Al 3% :

C_(new artifact)downarrow

FULERKERE S
THIEERY > BIRFRAT ©

flgn

old parser

=+

new parser

+
adapter
ERHIERAEER o

MR :

C_(addition)< C_(removal verification)
RU4B48 B AR AFTIEG o

Ak -

G_H
BP historical residue generation rate AIgElR = ©

ERIEREEEIHH Al-native asymmetry o

24, ERKLERIFRE % ° B AR IITRIRE

ERARFERRILE !

C_(delete)

>

C_(add)
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Al XiE—DEE :

C_(add)downarrow

FRIX

(C_(delete))/(C_(add))

uparrow

b

==k

5

Al BB ERP ° RAAUFEZESFIRERHS -

&Al

|Artifacts(t)|

SECTION

25. £ —aERO
A IEHIEY :

SECTION

Generation-Governance Gap

P
< -

V_(Al)

V_(Al-assisted change)
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V_G

V_(verification)

+

V_(architecture)

+

V_(governance)

Al

G_(Al)>0
&

AZR7432 change backlog BB RTEE S o

26. Al £ —RIEEESR

E—PERE !

[p_(AN(t)

(V_(Al-assisted change)(t))/(V_(verification)(t)

+

V_(architecture)(t)

V_(governance)(t))]
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i3

p_(Al)<1

/I governance capacity BUIRUL Al ERERE o

Bk

p_(Al)>1

REARKIL °

Ul

(dB_(Al))/(dt)>0

B RN o

SECTION

27. Al-native Big Ball of Mud BYHZ B E&1E

FRIECAIRER !

— A4E patch

- HEK

— ¥f patch

— coupling

Al-native KR ZS AT AE&ERY -

— Agent generates solution
— tests pass

— merge
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— next Agent sees local code

— generates another solution

— local tests pass

— merge

— hidden architecture divergence
— more adapters

— more generated fixes

B

Local Correctness

+

High Change Velocity

—

Global Structural Drift

R A architecture-aware governance ©

SECTION
28. TRIEHERA T 1 hAR{R:E Al change RBRIBRIE
Test @R MEZ :

observable behavior BETF&FLE cases ?

BRI%REEEEN -

I_onRightarrow I_s

FREL

Tests Pass
nRightarrow

Architecture Healthy

Al55RIBZEE
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FEE R test pass ©

BRI SERRT

110 hidden dependency ;

E5 state

® bypass authority ;

110 compatibility burden ;

mZ k(X evolvability °

[EE Al QA REERE N tests o

REE

SECTION

Structural Verification

SECTION

29. Agentic Refactoring : Al thaJ L2512 T A

2025 £ Agentic Refactoring FFZE 34 -

15,451

{& Al-agent-generated refactoring instances ’

®E :

12,256
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f& pull requests ©

PZEEER

® agenticrefactoring RER ;

®  26.1% commits BAF&IX refactoring ZB1E ;

® agent RIFERE « —HEEMAY refactoring ;
® maintainability £ readability @ = Z&ht4% ;

® =843 structural metrics B/WBBEEENRE o

FREL

V_(governance)
Al LA Al 127t o

Al RREE -

G_(burden)uparrow

tHeJx :
R_(governance)uparrow

30. HIFFEFRE TEFE AL

BN\EEE :

P_8

(V_(change))/(V_(governance))
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Al BT REIREEBTE numerator £ denominator ©

WNREZEA Al ER :

V_(change)uparrow

Il

p_guparrow

YNSRI A Al i

® architecture recovery ;
® impact analysis ;

® test generation ;

® security analysis ;

® dependency analysis ;
® documentation sync ;
® deprecation detection ;

® compensation discovery ;

Il

V_(governance)uparrow

p_gdownarrow

At :
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Al BZRIIRER > BEZRFAHHER ° BURNE T2/ —A -

31. Al-native engineering NEIEFR B A fEBAIESTHE

& frontier coding agents & AEIREEL implementation 1 :

V_(generation)

AJgEER A 1L o

=)

HIEEDEBREAGER !

V_(trusted integration)

Bp -

SECTION

Trusted Integration Throughput

eaiE

® specification ;
® verification ;
® architecture ;
® security;

® provenance ;
® migration ;

® observability ;

Neo.K X EveMissLab - 0IS-10 36/48 - https://thisoneisneok.com



® rollback e

FRUAIRBREEERENARE

‘ #HE—REEHZZ code °

e :
‘ KRR R S CIBEREN A MEE o
SECTION

32. ¢ Lines of Code #[r) Verified State Transition

Program Ontology MfRABEEELHEE -

R :

Program# SourceCode

AREEZ Al coding FWEIEEYIH A EZRE !

LOC

BEEER:

Intent

—

Structured Change

—

Verification

—

AW

FRIAEREIEAEE :
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SECTION

Verified State Transitions

MR

SECTION

Generated Tokens

SECTION

33. Dynamic MSSP #J Al Gate

K3k Dynamic MSSP BJLATE Al Agent change &t :

ai_change:
agent: coding-agent-17
task: add_payment_retry_policy
provenance:
prompt_ref: task-8831
context_snapshot: ctx-a29d
verification:
unit_tests: pass
integration_tests: pass
architecture_checks: warning
structural_effects:
new_dependencies:

- payment-core -> retry-policy
authority_change: none
compensation_added:

- retry-on-timeout

risks:
retry_amplification: medium
compatibility_impact: low
governance:
review_required: true

evidence_confidence: 0.86

BAK:
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‘ Al £ ARZE lcodel ©
meE .

‘ —EBERKIR - BiEE - BEEBTZM architecture transaction ©

SECTION

34. Al Change Budget

R :

V_(generation)

FILUER EF

—fER A EBRMAIRERE

SECTION

Al Change Budget

T EEEREEOI AT -

N_(Al changes)

® review capacity ;
® testcapacity ;
® incident capacity ;

® architecture capacity ;

AETRURBVEBEIPY ©
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544 SRE Y error budget R °

BIERTE -

SECTION

Change Absorption Capacity

AR availability °

35. AERE Al > RS8R R 4EEH
Atk Change Budget WE A E -
2 Al Mg o

M

V_(accepted)
<

V_(trusted absorption)

Bp
AE:E change ingestion rate REFE AR AT AR SEIRURHVERE ©
RBEEESIRT ¢

V_(trusted absorption)uparrow

budget FAERR S ©

SECTION

36. Al thRTREE —RRA B A AW S IEGIBEEE
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{E4% architecture review HIRIEZ :

C_(review)

HEBE
RER-

BAIETASE PR :

® recover architecture ;

® compare FPL;

® inspect dependency ;

® checkauthority ;

® search historical reason ;

® estimateimpact °

R

f_(architecture review)uparrow

BIAERRIT :

f_(code change)

iEg & Dynamic MSSP REEBEMNRAERZ — °

SECTION

37. Al U EIEAHIEREBARZE TAl E{5%E codel
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BEo8AY Al-native stack FE%2 -

Intent

Architecture Context

Agent Generation

Deterministic Validation

Al Structural Review

Runtime Evidence

Governed Commit
mAz :
prompt
— generate

— tests pass

— merge

SECTION

38. #ngd 10 : Al £ —RIEARE B E
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AXRERTIE A o

SECTION

Al £ — oI R EiEdneE

Al coding systems P&{& candidate change FIES A :

C_(generation)downarrow

B3R B B[E LEREAE

C_(verification)

C_(integration)

C_(architecture)

C_(governance)

FIES :

[V_(Al-assisted change)

>

V_(trusted governance)]

FHERYIL

gl :
[(dB_(Al))/(dt)>0]
BOERE EF o
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39. 58hRZS : Al B4EEIIAER

#&& DORA By amplifier framing * AJ13% :

[Al

~
~

Structural Amplifier]

MRAZHKESR :

* &% architecture ;
® tests;

® observability ;

® ownership ;

® versioning ;

® governance ;

Al BT AKX

V_(good change)
MRAMESR :
® hidden dependencies ;
® vaguerequirements ;
® weakreview ;
® poor documentation ;

® unclear authority ;
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Al RT UK

V_(structural disorder)

SECTION

40. &5 Al F—EEZERURER > BEE

R R IR

Gl
Al B15HEIR > RIUERSEIRIE ?
HRE

R Al BFR S

V_(generation)

V_(governance)

mA :

p_(A)=<1
CEEAFEEAD legacy system B—RIER B =IEH
® refactoring ;
* architecture recovery ;

® impactanalysis ;
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® testing;
® documentation ;

® migration °

BIRESRIRES :

V_(generation)

Ul

p_(Al)>1
BRAMBGRRIERTERET] -

FRIXEIENBERE !

‘ Al EREFIE code ©
e :

‘ BRMELFIEEFENEE ° S fiiE LETREEENERE ?
BR#& > Al-native engineering BUIZIOEIERFER !

Lines of Code per Day

EERRZE:

Tasks Completed

e -

[Verified, Governed, Reversible State Transitions per Unit Time]

REBEEEEHERLERS’

0
pali]

>

| AT
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‘ F Ut EREE o
me :
‘ FRIECERES © FBSRA LB A B RA RS T IR RIS o

TR EZIEEEanEEE MSSP :

(ILEPHE MSSP ZlEhEE MSSP : :EZRIE A G R A T HERIREE)

IETCEEIL -

R_d(M)
-
R_o(M,t)
+*
R_e(M,t)

LA Bz Dynamic MSSP #fa# A runtime ~ dependency - data flow - history ~ incident £2 Al evidence #1T

FHEZREFIER

SECTION

2:E 3R
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