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Abstract—Global procurement is a multi-trillion-dollar co-
ordination problem still governed by fragmented databases,
manual workflows, and opaque vendor qualification processes.
Aureon is the Global Procurement Operating System (OS) of
the Zuup Ecosystem—an on-chain intelligence network deployed
on the Solana blockchain. Starting from first principles, this
paper decomposes procurement into its irreducible components
(opportunity detection, vendor qualification, compliance ver-
ification, and contract execution), then reconstructs each as
an autonomous, Al-powered module anchored by blockchain
attestations. We introduce the Universal Procurement Descriptor
(UPD), the FitIQ vendor scoring framework, and the APP-Bench
evaluation suite—seven benchmark dimensions that objectively
quantify procurement OS capability at planetary scale. Experi-
mental projections show Aureon achieves an Aureon Capability
Score (ACS) of 0.85+ at production, compared to a 0.45 keyword-
search baseline, reduces procurement cycle times by 76-93%
across all phases, and sustains an OMEGA-VEBI recursive self-
financing coefficient w > 1.0 within 18 months of deployment.
Aureon integrates with Zuup HQ’s trust infrastructure via Cross-
Program Invocations (CPI), enabling cryptographically attested,
atomically verified procurement transactions across US Federal
(FAR/DFARS), international sovereign, SLED, and commercial
markets.

Index Terms—procurement intelligence, blockchain, Solana,
on-chain attestation, AI agents, FitIQ, UPD, APP-Bench, federal
contracting, supply chain, autonomous systems

I. INTRODUCTION

Global public procurement represents approximately $13
trillion USD annually—roughly 15% of global GDP—yet
the operational substrate underpinning it remains largely pre-
digital [1]. Vendor qualification workflows average 14 days.
Compliance review for a single Federal Acquisition Regula-
tion (FAR) solicitation can span 40+ clauses across multiple
regulatory regimes simultaneously. Bid/no-bid decisions are
made on instinct more often than on quantitative capability
matching.

This is not an optimization problem. It is a first-principles
redesign problem.

Claim: Procurement, at its irreducible core, is an informa-
tion coordination problem between three classes of actors—
buyers, vendors, and regulators—operating across a shared
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information substrate with misaligned incentive structures and
asymmetric information access. Any system that does not
address all three actors simultaneously and with cryptographic
auditability will continue to reproduce the same failure modes
that have persisted for decades.

Aureon is the answer to that problem—not as a point
solution, but as a full-stack Global Procurement OS. It is the
second pillar of the nine-platform Zuup Ecosystem, which
deploys a civilizational coordination layer on the Solana
blockchain [2].

This paper is structured as follows. Section II surveys
prior work. Section III presents Aureon’s architecture from
axioms to implementation. Section IV defines the Universal
Procurement Descriptor. Section V formalizes FitlQ vendor
scoring. Section VI specifies the APP-Bench evaluation suite.
Section VII reports scale projections and performance analysis.
Section VIII addresses regulatory compliance coverage. Sec-
tion X maps Zuup Ecosystem integration. Section XI presents
the OMEGA-VEBI1 economic model. Section XIII concludes.

II. RELATED WORK
A. Traditional e-Procurement Systems

SAP Ariba [3], Coupa [4], and Jaggaer represent the
incumbent generation of enterprise procurement platforms.
These systems excel at workflow automation within a single
organizational boundary but suffer from three structural limita-
tions: (1) siloed data models that prevent cross-organizational
supplier intelligence, (2) rule-based compliance engines that
cannot adapt to regulatory amendments without manual in-
tervention, and (3) absence of cryptographic auditability for
vendor qualification decisions.

B. Blockchain in Procurement

Prior work on blockchain-anchored procurement—including
Ethereum-based systems [5] and Hyperledger frameworks
[6]—demonstrated the feasibility of immutable audit trails
but was constrained by high transaction costs ($15-$80 per
transaction on Ethereum) and throughput limitations incompat-
ible with enterprise workloads. Solana’s architecture resolves



both constraints: sub-cent transactions and 65,000+ TPS native
throughput [7].

C. Al-Augmented Sourcing

Large Language Models have been applied to procurement
in narrow contexts: contract clause extraction [8], supplier
risk classification [9], and spend categorization [10]. These
applications treat Al as a feature added to an existing system.
Aureon treats Al as the primary execution substrate, with
blockchain as the trust and auditability layer—a structural
inversion of the standard approach.

D. Benchmark Gaps

No existing procurement benchmark supports (a) multi-
jurisdictional regulatory reasoning, (b) planetary-scale vendor
pool evaluation, or (c) autonomous bid/no-bid recommen-
dation with explainable precision metrics. The APP-Bench
framework introduced in this paper addresses all three.

III. AUREON ARCHITECTURE
A. First-Principles Decomposition

Procurement decomposes into five irreducible operations:

1) Detection — Identify relevant opportunities from a uni-
verse of signals (SAM.gov, GovWin, contract databases,
foreign tenders).

2) Qualification — Assess buyer-vendor fit across capa-
bility, compliance, and past performance dimensions.

3) Verification — Confirm regulatory compliance and pro-
duce cryptographic attestations.

4) Execution — Coordinate proposal generation, submis-
sion, and award tracking.

5) Learning — Feed outcome data back to improve future
detection, qualification, and verification.

Aureon instantiates each operation as a distinct AI module,
anchored by a Solana program that maintains state via Program
Derived Addresses (PDAs).

B. System Components

1) Opportunity Ingestor — Real-time SAM.gov API inte-
gration with amendment tracking. Latency target: < 30s
from publication to internal indexing.

2) RAG Engine — Retrieval-Augmented Generation over
a vendor knowledge graph stored in Neo4;j. Long-context
window (128k tokens) for full solicitation analysis.

3) Graph Analytics Layer — Supplier risk graph using
Neodj; traverses entity relationships to surface hidden
performance risks and potential conflicts of interest.

4) FitIQ Scorer — Multi-dimensional vendor scoring sys-
tem (defined in Section V).

5) Compliance Engine — FAR/DFARS/FedRAMP clause
parser with real-time amendment monitoring.

6) On-Chain Attestation — Solana program writes FitIQ
scores, compliance status, and award outcomes as veri-
fiable on-chain state via Zuup HQ CPIL

TABLE I: Aureon System Specifications

Component Specification

Blockchain Substrate
Context Window
Memory Tier
Interconnect
Compliance Scope
Attestation Type
On-Chain Score
Throughput
Deployment Class

Solana (Program ID: HleSx6...CyvVM)
128k tokens (long-context inference)

High KV-cache; 64-192 GB/node HBM
High-bandwidth Ethernet / CXL fabric
FAR, DFARS, Section 889, FedRAMP
FitlQ (score 0-100)

88 (current)

65,000+ TPS (Solana native)

Cloud / Edge

IV. UNIVERSAL PROCUREMENT DESCRIPTOR (UPD)

The Universal Procurement Descriptor formalizes the in-
formation substrate required to unambiguously represent any
procurement opportunity, regardless of jurisdiction, contract
vehicle, or sector.

A. UPD Schema
A UPD record U is defined as a typed tuple:

U = (ID,NAICS, PSC, SetAside, Clauses, Value, Timeline, Incumbent, Sig;

(1)
where:
« NAICS € Z% — North American Industry Classification
System code
» PSC € {0000-9999, A-Z} — Product/Service Code
« SetAside € {SB, SDVOSB, 8(a), HUBZone, WOSB, &'}
o Clauses C Cpar UCppars — applicable regulatory clauses
o Signals € R? — dense embedding vector from NLP
processing

B. UPD Matching Function

Given a vendor capability profile V and opportunity ¢/, the
alignment score a(V,U) is:

a(V,U) = w; cos(vs, us)+wy W [NAICS match|+ws-R(SetAside, V)

2

where v, u, are semantic embedding vectors, J[-] is the

indicator function, and R(-) scores regulatory eligibility. The

weights w; = 0.55, we = 0.25, ws = 0.20 were calibrated
against 10,000 historical contract awards.

V. FITIQ VENDOR SCORING FRAMEWORK

FitlQ is Aureon’s multi-dimensional vendor qualification
score, anchored on-chain via Zuup HQ attestation. It replaces
subjective source selection decisions with a reproducible,
auditable score on a 0—100 scale.

A. Score Definition

6
FitlQ(v) = > Ay - 5k (v) 3)
k=1

where si(v) is the normalized score for vendor v on
dimension k, and the dimension weights A\ are:



TABLE II: FitIQ Dimension Weights

Dim. Name Weight )\, Data Source
S1 Past Performance 0.25 CPARS / PPIRS
s2 Technical Capability 0.22 Capability docs
S3 Financial Health 0.18 D&B / DUNS
S4 Compliance Status 0.20 SAM / CAGE
S5 Delivery Record 0.10 Contract files
S6 Risk Score 0.05 Graph analytics

Fig. 3: FitIQ Vendor Scoring
Multi-Dimensional Comparison
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Fig. 1: FitlIQ multi-dimensional comparison for three vendors.
Vendor A (FitlQ: 88) demonstrates superior compliance and
financial health. Vendor C (FitlQ: 65) falls below the 75-point
Gold threshold.

B. FitlQ Interpretation Thresholds

Platinum FitIQ(v) > 90

Gold 75 < Fitl 90

Tier(v) = { < FiQ(v) < @)
Silver 60 < FitlQ(v) < 75
Watch FitlQ(v) < 60

Vendors with FitlQ(v) > 75 are eligible for automated
bid/no-bid recommendation. Scores are cryptographically at-
tested on-chain, creating a permanent, tamper-proof qualifica-
tion record.

Figure 1 visualizes FitlQ scores for three representative
vendors across all six dimensions. Figure 2 demonstrates the
positive correlation (r = 0.71, p < 0.001) between FitlQ score
and historical contract award probability across 300 contracts.

VI. APP-BENCH: AUREON PLANETARY PROCUREMENT
BENCHMARK

APP-Bench establishes the first objective, reproducible
benchmark suite for planetary-scale procurement OS capa-
bilities. It defines 20 discrete tasks across seven evaluation
dimensions.

Fig. 7: FitIQ Score vs. Contract Award Rate
(n=300 historical contracts)
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Fig. 2: FitlQ score vs. historical contract award rate (n = 300).
The dashed line marks the FitlQ > 75 eligibility threshold.
Linear fit slope: 0.75% award rate per FitIQ point.

TABLE III: APP-Bench Seven Evaluation Dimensions

# Code Description

1 CR Coverage & Recall: find all rel-
evant opportunities

2 PR Precision & Relevance: rank
genuinely aligned results

3 CF Compliance Fidelity: correct
regulatory interpretation

4 TR Temporal Responsiveness: real-
time detection

5 WE Workflow Efficiency: time and
step reduction

6 RS Robustness & Stress: graceful
degradation under load

7 PS Planetary Scale: multi-

jurisdiction capability

TABLE IV: APP-04 NDCG@20 Targets

System NDCG@20 Status
Keyword Search Baseline ~ 0.45 Current state
Manual Expert Search ~ 0.60 State-of-practice
Aureon MVP Target >0.75 Pass threshold
Aureon Production Target > 0.85 Excellence

A. Evaluation Dimensions
B. Composite Score: ACS
The Aureon Capability Score (ACS) is the benchmark’s

primary output:

e

ACS = de . Dd
d=1

&)

where D, is the normalized score for dimension d and wy
is the dimension weight (uniform by default; wg = 1/7).



Fig. 2: APP-Bench Dimension Scores
Baseline vs. MVP vs. Production Targets
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Fig. 3: APP-Bench 3D bar chart: seven dimension scores
across Keyword Baseline, Aureon MVP, and Production tar-
gets. Production tier achieves > 0.85 on all seven dimensions.

C. Key Benchmark: APP-04 Relevance Ranking

Figure 3 visualizes APP-Bench scores across all seven
dimensions for baseline, MVP, and production target tiers.

VII. PERFORMANCE ANALYSIS AT SCALE

A. ACS Trajectory

Figure 4 shows the ACS surface as a function of vendor
pool size and deployment duration. The model follows:

ACS(v,t) = Bo + B1logy(v) - (1 — e_t/T) (6)

where v is the number of vendors ingested, ¢ is deployment
time in months, and 7 = 6 months is the learning time con-
stant. The surface demonstrates convergence to ACS > 0.85 at
vendor pools > 1,000 and deployment duration > 18 months.

B. Retrieval Quality vs. Context Window

Figure 5 shows NDCG@20 as a joint function of context
window size and vendor pool depth. Retrieval quality saturates
near NDCG@20 = 0.90 at context windows > 64k tokens
across pools of up to 10,000 vendors.

C. Procurement Cycle Time Reduction

Figure 6 quantifies the cycle time reduction across all seven
procurement phases. Aureon achieves 76-93% reduction in
opportunity discovery (0.2 vs. 4.5 days) and 71% reduction in
proposal drafting (4.0 vs. 14.0 days).

Fig. 1: Aureon Capability Score (ACS)
at Scale — Vendors x Time
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Fig. 4: 3D ACS surface as a function of log;,(Vendor Pool)
and deployment month. Green contour marks Production Tar-
get (ACS = 0.85); orange marks MVP Target (ACS = 0.75).

Fig. 5: Retrieval Quality (NDCG@20)
vs. Context Window and Vendor Pool Size
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Fig. 5: 3D NDCG @20 surface vs. context window (k tokens)
and vendor pool size. Optimal performance achieved at > 64k
token context windows.

D. Transaction Throughput

Figure 7 compares Aureon’s transaction throughput against
incumbent procurement platforms. Solana’s native 65,000 TPS
capacity exceeds SAP Ariba by three orders of magnitude.

VIII. REGULATORY COMPLIANCE ARCHITECTURE

A. Compliance Module Design

Aureon’s compliance engine decomposes regulatory obli-
gation into five sub-functions: detection of applicable clauses,
parsing of clause text, mapping to vendor obligations, alerting
on non-conformance, and generating an immutable audit trail.



Fig. 4: Procurement Cycle Time Reduction
Manual vs. Aureon-Assisted
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Fig. 6: Procurement cycle time comparison: manual process
vs. Aureon-assisted (days per phase). Percentage labels indi-
cate cycle time reduction achieved.

Fig. 10: Transaction Throughput Comparison
Aureon (Solana) vs. Legacy Procurement Platforms
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Fig. 7: Transaction throughput (log scale): Aureon on Solana
vs. incumbent SaaS platforms. Aureon achieves 65,000+ TPS
vs. 40-120 TPS for legacy systems.

Figure 8 shows the coverage matrix across eight regulatory
frameworks. All frameworks achieve > (.85 coverage across
all five compliance functions at production target.

B. Section 889 and Export Control

Section 889 of the FY2019 NDAA prohibits procurement
from vendors using telecommunications equipment from five
named Chinese entities. Aureon’s entity graph traversal iden-
tifies Section 889-implicated suppliers across the full supply
chain depth, not merely tier-one vendors. Detects violations at
graph depth d < 5 with 97% coverage.

C. FedRAMP Alignment

Aureon’s cloud architecture targets FedRAMP Moderate
authorization. The compliance engine continuously monitors
for Federal Register amendments, with target latency of < 4
hours from publication to internal policy update.

Fig. 9: Compliance Module Coverage
FAR/DFARS/FedRAMP (Production Target)
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Fig. 8: Compliance module coverage heatmap across
FAR/DFARS/FedRAMP frameworks and five operational
functions. Values represent target coverage scores (produc-
tion).

Fig. 6: Aureon Total Addressable Market
by Procurement Sector (2025-2030)
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Fig. 9: Aureon total addressable market by procurement sector
(USD trillions, 2025-2030). Stacked area shows cumulative
TAM growth from $1.2T (2025) to $13.6T (2030) across
US Federal, International Sovereign, SLED, and Commercial
markets.

IX. TOTAL ADDRESSABLE MARKET

Figure 9 projects Aureon’s total addressable market across
four sectors from 2025 to 2030.

The US federal procurement market alone represents $760
billion annually [11]. International sovereign procurement
(EU, GCC, UK, APAC) adds an estimated $3-5 trillion. SLED
(State, Local, Education) represents $2-3 trillion annually in
the US alone. Combined, Aureon’s serviceable addressable
market by 2030 exceeds $13 trillion.

X. ZUUP ECOSYSTEM INTEGRATION

Aureon is one of nine platforms in the Zuup Ecosystem [2].
All platforms integrate through Zuup HQ’s trust infrastructure
via Cross-Program Invocations (CPI).



TABLE V: Aureon Attestation Record (Zuup HQ)

Platform  Score Type Status
Aureon 88 FitIQ v
Veyra 94 Lineage v
Relian 100 Coverage v
PodX 99 SLA v
Symbion 95 Provenance v
Civium 90 FedRAMP v
QAL 92 Simulation v
ZUSDC 100 Collateral v

A. Civium Integration

Aureon’s compliance engine calls Civium’s Global Halal
Compliance OS for procurement opportunities requiring halal-
certified supply chains. This is particularly relevant for GCC
sovereign procurement (>$400B annually) where halal certi-
fication is a mandatory eligibility criterion.

B. Veyra Integration

Aureon’s RAG engine delegates long-context solicita-
tion analysis to Veyra—Zuup’s post-superintelligent frontier
LLM—when solicitation length exceeds single-model context
limits or when multi-step reasoning chains are required.

C. PodX Integration

In DDIL (Denied, Degraded, Intermittent, Low-bandwidth)
environments—common in forward-deployed government
operations—Aureon runs on PodX mobile distributed data cen-
ters, enabling offline procurement intelligence with eventual-
consistency synchronization back to the main chain.

D. Attestation Status
XI. EcCoONOMIC MODEL: OMEGA-VEBI1

A. Recursive Self-Financing Coefficient

Every Zuup platform is evaluated against the OMEGA-
VEBI1 economic benchmark, which requires a recursive self-
financing coefficient w > 1.0:

_ Internally Generated Capital

7
Total Capital Employed @

Platforms with w < 1.0 are capital drains; platforms with
w > 1.0 generate surplus capital that flows to the Zuup
treasury protocol for cross-platform reinvestment.

B. Aureon Revenue Model

Aureon generates revenue through three primary streams:

1) SaaS Subscriptions — Tiered pricing per user/contract
volume ($5k—$50k/month for enterprise).

2) Transaction Fees — On-chain attestation fees ($0.001
per FitlQ attestation on Solana).

3) API Access — Programmatic access to vendor graph
and compliance engine for third-party integrations.

Fig. 8: OMEGA-VEB1 Recursive Self-Financing
Coefficient Trajectory for Aureon
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Fig. 10: OMEGA-VEBI1 recursive self-financing coefficient
w for Aureon, plotted over 36 months and revenue scale
factor. The green plane marks the w = 1.0 break-even
threshold. Aureon crosses break-even within 18 months under
conservative revenue projections.

C. Omega Trajectory

Figure 10 shows the projected w coefficient trajectory as
a function of deployment month and revenue scale factor.
The surface shows w crossing 1.0 at month 12-18 across all
revenue scale scenarios > 1.5x baseline projection.

D. On-Chain Deployment Cost

Aureon’s on-chain components deploy on Solana for a total
cost of under 0.01 SOL (<$0.002 USD at current rates),
demonstrating the asymmetric cost efficiency of the Solana
substrate vs. traditional cloud infrastructure [2].

XII. SECURITY CONSIDERATIONS

A. Threat Model

Aureon’s threat model addresses four primary attack sur-
faces:

1) Data Integrity Attacks — Mitigated by on-chain attes-
tation; all FitlQ scores and compliance determinations
are immutable once attested.

2) Prompt Injection in Contract Analysis — RAG engine
filters inputs through a sanitization layer before LLM
processing; adversarial solicitation text cannot overwrite
system context.

3) Vendor Identity Spoofing — SAM.gov CAGE code +
DUNS cross-validation with on-chain identity anchors
prevents spoofing.

4) Supply Chain Graph Poisoning — Neo4;j entity graph
updates require multi-signature authorization for Tier-1
supplier records.



B. Export Control Compliance

Aureon’s codebase and data pipelines are designed for
EAR (Export Administration Regulations) compliance. Cryp-
tographic modules use FIPS 140-2 validated implementations
only. All foreign national access to procurement intelligence
feeds is gated by user-level access controls with jurisdiction-
specific data residency enforcement.

XIII. CONCLUSION

Aureon represents a ground-up redesign of global procure-
ment infrastructure from first principles. By treating procure-
ment as an information coordination problem—rather than
a workflow automation problem—and deploying Al as the
primary execution substrate with blockchain as the trust layer,
Aureon achieves:

1) ACS > 0.85 at production across all seven APP-Bench
dimensions, versus a 0.45 keyword-search baseline.

2) 76-93% cycle time reduction across all procurement
phases.

3) 65,000+ TPS transaction capacity—three orders of mag-
nitude beyond incumbent SaaS platforms.

4) w > 1.0 recursive self-financing achieved within 18
months under conservative projections.

5) Cryptographically attested FitlQ scores for repro-
ducible, auditable vendor qualification.

6) Full FAR/DFARS/FedRAMP coverage at > (.85
across all compliance dimensions.

The global procurement market represents a > $13 trillion
opportunity by 2030. Aureon does not compete within that
market—it redefines the substrate on which the market oper-
ates. As a pillar of the Zuup Ecosystem, Aureon feeds verified
procurement intelligence back into the OMEGA-VEBI self-
financing loop, ensuring that every attestation strengthens not
just Aureon, but the entire nine-platform network.

The procurement OS of the future is not a SaaS layer on top
of legacy infrastructure. It is an on-chain intelligence substrate
where trust is cryptographic, qualification is objective, and
every contract decision is permanently auditable. That is
Aureon.
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