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The Reproduction Boundary: A Testable Model of Supplier-Independent Technical Recoverability
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WEEE . 2026 4E 10 H 18 H oS4 X ] : 2026 — 2035,

SE R

BB FERHERRMSIYERS, BARES. BRI BRSO BT A AU B R AL HIX SR AR A2 D
VR ROV R TR WA BB ARARN . — ROV RE S R A TS TR SS . BN
HPAF B . AR AR (Reproduction Boundary) + MRS ™ 3 7] 224 H A% D) REM 1 2
B, WkSs BT B TER BN R AR 7, RE S A R Ja — A IE R AR BRI E IR iR
TEEHEE, FHAEE R MRS

WESR: 2024 4EHRATH 15 (Vovager 1) MUBKPFIES . A RIBEFRIENT S Ocean (Fisker Ocean) 4
MIdEdrigte, LUK 2023—2026 4 VanMoof BAIRELFR , 437 WRER RE 1A RE T 555 [ T H AL E.
PP BEHEAR] . TATIEE (Reproducible Builds) . SLSA 12, SPDX S BHTAER (The
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Update Framework; TUF) 24 [ {RIFE B IEFDRIES IR S AT RAR R FR U], ABAEAT— AL #R
VB PRIE ST K 18T

EPIT S B8 AN Python STREE AT A IR, 78 P37 G A2 o A AR
B, FFEERN ORI RIS 8. MR EET T8, SHA-256 IgfFE .. PHibkE 7R
H1 26 AT i ALSCH EAGARAT . TY S A 7 (IR ZOR DU T HE S ALE . BATIIT T 8 IR
PRARAS AT DUZR B AR 2 I E B B TS AT AT A — I FEBER R AT TR AR T, EAFRER

% FTEEARME. BARHINA A E TR KSR 30 50 3R BUE T B 0%
BRI BRKEN , BAUORE \IRZIRE AN, JERERR S ARG e 25

gk XA AR R I, RFRRESUFEERAHERTY, FF ARG BEY R B3 5 17
FE— S IE R E DI REH SE BBt 2. A REIE TR T AR ol AT DR A SEBR AR, Al iy A
ARG A B, FATEBOT R W™ s 50, PR URAE ) PORHRAE. B, 170
. BN REE R o ASCRIN AR T 26 IEh A F R A FRARESR .

FehgA . FiARMS7 (Technical Independence) ; FA =i (Reproduction Boundary) ; IhEEWR K& 14
(Functional Recoverability) ; BA[E& M (Reproducible Builds) ; {4k} (SBOM) ; MaEERE
7% (Build Chain Assets) ; fEW FifR#Hi (Supplier Dependence) ; #R#fipH4EI4 (Dependency

Closure) ; a4k M (Software Inheritability) o

English abstract

Question. Does owning a service's data, source code, or compiled image establish the practical ability to rebuild,
modify, validate, or replace its essential function when the original supplier is unavailable? We introduce a
proposed Reproduction Boundaty: the last independently executable and verifiable transition within a service's
source-to-operation chain, conditional on specified functionality, lawful access, build tools, cryptographic trust,

hardware interfaces, skills, and testing.

Completed work. An original small Python demonstration service was packaged twice at separate temporary
locations using identical explicitly fixed archive metadata. Its two SHA-256 digests and raw bytes matched, and
two basic functional checks passed. An entirely synthetic 26-node dependency graph and four alternative
restoration targets were evaluated both with and without vendor primitives, producing eight deterministic route
checks. Under the stipulated supplier-absent condition, the archived-image, soutrce-escrow and local-toolchain
routes had respectively 3, 5 and 3 unavailable primitive prerequisites and could not complete. The assumed
portable-minimum route had none but retained only six of eight stipulated features. These results are properties
of an invented graph and toy package; they are not suppliet-outage probabilities, measured Saudi systems, real

security certifications, independent reproductions of production software, or restoration-time estimates.

Contribution and next study. The framework separates byte-level reproducibility, behavioral acceptability,
authorization to deploy, and economic attractiveness. It identifies the data and authorized technical

experiments needed to learn whethetr an independently exercised reconstruction capability predicts shorter or
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cheaper vendor-exit transitions than inventories, escrow commitments, ot system redundancy alone. Proposed
falsification and economic decision criteria are explicit; no causal estimate or validated national index is

claimed.

Keywords: sovereign recoverability; independent rebuild; software supply chain; hermetic build; functional

equivalence; digital maintenance; supplier disappearance; reproducible software; Saudi Arabia.
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https://science.nasa.gov/blogs/voyager/2024/04/22/nasas-voyager-1-resumes-sending-engineering-updates-to-earth/
https://science.nasa.gov/blogs/voyager/2024/05/22/voyager-1-resumes-sending-science-data-from-two-instruments/
https://veritaglobal.net/fisker/document/2411390240726000000000017
https://apps.apple.com/us/app/oceanlink-pro/id6746175379
https://www.reuters.com/legal/fisker-bankruptcy-plan-approved-after-deal-vehicle-tech-support-2024-10-11/
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https://www.hvglaw.nl/wp-content/uploads/Fourth-public-bankruptcy-report-VanMoof-English-translation-1.pdf
https://apps.apple.com/us/app/bikey-app/id6451117309
https://www.vanmoof.com/news/en-GB/239478-the-new-vanmoof-offers-1000-discount-to-customers-whose-bikes-were-not-delivered-by-old-company/
https://www.vanmoof.com/news/en-GB/235114-vanmoof-opens-up-the-vanmoof-archives-publicly-available-repair-manuals-and-technical-drawings-for-legacy-models/
https://help.vanmoof.com/hc/en-us/articles/33529558229021-2G-Network-Shutdown-FAQ
https://dga.gov.sa/en/programs/GPaas
https://rega.gov.sa/en/rega/digital-transformation/free-and-open-source-government-software/
https://www.softwareheritage.org/software-heritage-faq/
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https://reproducible-builds.org/docs/definition/
https://slsa.dev/spec/v1.2/
https://spdx.dev/use/specifications/
https://theupdateframework.io/docs/overview/
https://doi.org/10.1145/358198.358210
https://arxiv.org/abs/1004.5534
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analysis/reproduce.py fli fI#rHf zipfile EFTE A ETLHE : M5 AFS. — A/ JSON 5K, L
FAC RSB RE EH SO BATDS S A HEF . oI RIBAOCEEE . SRR TEPTA L I I B A
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8.2 PUA~ T g s i SE bR B
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8.3 M4, AMEA?
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8.4 15 11 BRAE a3 S S5 A

A AT ZP A R G Sl HIER A A EY] BUSREVFITIYT ™, SOCREURIE T, Btk
PR PR T AR BEHDL T B A BRA AR MERR PP o 7 P A 7 AN (B AT DUBSIR ELAR B OR3P B 2 4 PRAIE AR
F AT -

9. Ti[H) 2035 4F: EREE I =K EE

DUF AR Gt T BRI TN, T 5 ) WAGE 5 E A 7 4 R (Conditional Scenarios) .

B AR FEHISE KRR, RS HOE SRR I SO AW, 9 e M I B
PR . SRS S A P ERIRED, FERAMIFES R TH; LU B 7 H A
L SR RAT B AR 1

BE T TERE RO AR . UM TS BTAT SRIF=, ALHE M5 45 B 55 4 0 58 (0

VESER Pt GBI ARG AR, FF 8% L RS B B AR DL SR BN H b S5
RREMNL A BT, R RSGER RV ASE .

WA= WAORYMEIP T ASHA VA S0 % % | R AR P A R P 2R, TR R RBSER TR 7
TIRAE 2 OWE S A7 R S0 E RSSO B LLIE SE i M Sr B ZESP I N AT G4 /Y
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