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This paper defines visualization as external structural memory rather than decoration.
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No single diagram can represent the whole system. Mature systems require a connected family of

views covering the problem world, entities, state transitions, responsibilities, contracts, data,

dependencies, time, failures, permissions, and runtime evidence.

The paper introduces view contracts, semantic zoom, role-specific projections, traceability, view drift,

machine-readable visualization, and Al-native navigation.

Keywords: software visualization, external structural memory, semantic zoom, multi-role views,

architecture drift, traceability
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view_contract:
view_id: "payment-responsibility-view"
purpose:
- "show state ownership and cross-module contracts"
audience:
- "engineer"
- "incident-commander"
- "Al-agent"
source:
declared:
- "module-registry"
- "contract-registry"

observed:
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- "runtime-traces"
scope:
domain: "payment"
environment: "production"
version: "2026.07"
omissions:
- "internal function call graph"
- "non-critical metrics"
authority:
responsibility: "declared-authoritative"
runtime_edges: "observed"
freshness:
declared: "on-merge"
runtime: "5m"
trace:
enabled: true
targets:
- "contract"
- "code-symbol"
- "deployment"
- "incident"
owner: "payments-team"
view_node:
node_id: "payment.authorization"
node_type: "world-state"
label: "Payment Authorization"
ownership:
module: "payment"
relations:
- type: "changed-by"
target: "AuthorizePayment"
- type: "produces"
target: "PaymentAuthorized"
- type: "projected-as"
target: "order-payment-status"
provenance:
source: "payment-domain-model-v2"
status: "declared"
verified_at: "2026-07-27"
permissions:
writable_by:
- "payment-module”
semantic_zoom:
root: "commerce-world"

levels:
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- level: 0
node: "commerce-world"
view: "problem-world"
-level: 1
node: "payment-responsibility"
view: "responsibility"
- level: 2
node: "authorize-payment-v2"
view: "contract"
- level: 3
node: "PaymentAuthorized"
view: "event-state"
- level: 4
node: "PaymentAuthorizer.authorize"
view: "code"
- level: 5
node: "payments-prod-trace"
view: "runtime"
view_drift:
view_id: "deployment-topology"
detected_at: "2026-07-27T15:00:00+08:00"
declared:
edge: "gateway -> deployment-service"
observed:
edge: "gateway -> legacy-deployer"
classification: "runtime-diverged"
severity: "high"
impact:
- "incident runbook may route to wrong owner"
owner: "platform-team"
resolution:

status: "open"
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