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1 Abstract

FractiSkills treats an entire website as a corpus of agent skills: every reachable page is normalized into a SKILL .md-style
artifact so that a whole site — not a single document — becomes loadable context for an agent. The work is organized
around a four-stage pipeline — discover, render, publish, research — with Skillarum [Friedman, 2026b] serving as
the engine that turns raw crawl output into citable, receipt-bearing skill documents. Discovery unions the declared
sitemap with a bounded, robots-respecting breadth-first crawl (reaching a maximum depth of 5), resolves redirect and
canonical aliases, and partitions every page into site-derived sections; the render stage emits one receipt-bearing skill
per page; publish and research then validate, organize, and measure the corpus.

The resulting corpus covers 405 pages from 53 sitemap URLs, organized into 12 sections and 405 skills totaling 497896
words (3887524 characters). Augmentation — a declared, same-origin document retrieval for client-rendered pages —
was attempted 173 times and succeeded 169 times (1988848 document characters retrieved), with 4 failures recorded
as receipts. The size effect is stark: augmented skills have a median of 1824 words versus 486 for static pages, a ratio
of 3.8x. The run issued 417 network requests, all evidence origins marked live, under pipeline version 0.8 and cache
version 7.

Reproducibility is enforced rather than promised: every statistic in this manuscript is emitted as a token that must
resolve against a machine-generated data contract, and every page carries a fetch receipt — URL, timestamp, SHA-256
content hash, and augmentation status — so any number can be traced to a specific observation within the 2026-
09-10T23:51:05.9592014-00:00 through 2026-09-10T22:19:21.3942194-00:00 (UTC) window. Failed augmentations are
reported, not silently dropped. Keywords: agent skills, SKILL.md, web scraping, Skillarum, provenance, reproducible
research.



2 Introduction

Agent harnesses load skills as portable SKILL.md packages: frontmatter plus structured Markdown teaching what a
body of knowledge is, when to use it, how to verify claims. Skillarum[Friedman, 2026b] renders such packages from
selected pages — a profile names targets, each mapping to an exact URL. FractiSkills asks the next question: what does
it take to skill an entire website — every page, organized as the site itself is organized, published as one reviewable
artifact?

Whole-site skilling must first discover what the site contains. A declared sitemap alone is not enough — on the subject
site, 53 declared URLs yielded only 45 pages, while a bounded, robots-respecting crawl added 360 more. Coverage
requires unioning declared and discovered sources under the site’s own section architecture.

The subject corpus is the SS Vibelandia Omniversal Canvas at https://www.ssvibelandiaquestfest24x365.com/ — a
self-described “digital Burning Man camp and art exhibit” [Valet Pru, 2026]. It is a demanding test case: static pages
sit beside client-rendered readers whose served HTML is a loading shell, JSON-backed catalogs, redirect stubs, and
query-parameterized document routes. robots.txt welcomes all crawlers and a sitemap declares the corpus; 405 pages
across 12 sections exercise every path the pipeline implements.

2.1 A formal preview

The three contributions compose into one coverage statement. If § is the declared sitemap, € the crawl’s accepted
pages, and id(-) the canonical identity of a URL, the render target set is the union

P = id(S) U id(€) (1)

developed as eq. 2 in §4.3 with the alias fixed point of eq. 3; the yields of eq. 5 and eq. 6 are its two measurements,
and the hub score of eq. 8 and the augmentation ratio of eq. 9 are the run’s headline outcomes.

2.2 Contributions

1. Whole-site discovery with alias resolution. The discovery stage unions the declared sitemap with a bounded
crawl, resolves redirect aliases to canonical pages, and partitions every page into the site’s own sections — one
render target per page. The 360 crawl-only additions — sitemap-only ingestion would have missed 88.9% of the
corpus (85% of declared sitemap URLSs resolve to pages) — motivate this union strategy.

2. Declared dynamic-document augmentation. An AugmentedGenerator keeps Skillarum’s deterministic skill
body but retrieves client-rendered documents from reviewed, same-origin JSON endpoints, stamping per-fetch
receipts into metadata and artifacts; failures degrade to honest thin skills, never fabricated content (169 of 173
succeed).

3. A tracked, reconciled library. Validated packages publish into a clean-cut skills/ tree with a discovery index,
plus deterministic figures and a fully token-bound manuscript — every numeric claim hydrated from persisted run
artifacts, none hand-typed (§4).

Reading guide: §3 sets the Skillarum context; §4 specifies the pipeline and its formal model; §5 reports the live run
through seven numbered results subsections; §6 presents thirteen auto-numbered figures; §7 catalogs every skill; §8
states limitations; §10 gives the reproduction contract.



3 Background

3.1 Skillarum

Skillarum[Friedman, 2026b] v0.2.0 is the acquisition and generation engine behind FractiSkills. Its pipeline runs in
five stages — acquire — prepare — process — parse — render — turning a declarative YAML profile into validated
SKILL.md packages. A profile fixes the base URL, a safety-bounded crawl configuration (robots compliance, same-
origin policy, request/page caps, streaming reads, rate limits), extraction rules, and named targets, each bound to
exact page URLs. The deterministic render backend composes source-grounded skill bodies (When to use, Semantic
knowledge, Procedural guidance, Verification) entirely offline; provider backends (OpenAl, Ollama, shell command)
are optional supplements. Every package carries a manifest binding it to its prepared corpus’s fingerprint, so later
package/source drift is detectable. Validators gate each stage — crawl manifest, prepared corpus, rendered package
— and failures are withheld, not emitted. FractiSkills consumes Skillarum as a pinned dependency (v0.2.0), adding
whole-site discovery, dynamic-content augmentation, and publication-scale organization.

3.2 The site as corpus

The corpus is the SS Vibelandia site at https://www.ssvibelandiaquestfest24x365.com/. Its machine posture is explicit:
robots.txt serves User-agent: * / Allow: / with the banner “All crawlers welcome. All content public. Index
everything” A sitemap of 53 URLs follows the sitemap protocol [Google, Inc., Yahoo!, Microsoft Corporation, 2008],
and the crawl respects the Robots Exclusion Protocol [Koster et al., 2022] as enforced by Skillarum’s fetcher. Content
spans an art manifest, a ship-board blog, journey brochures, nesting guides, press releases, a whitepaper reading room,
and interactive exhibits — a stress test for whole-site, section-organized skilling.

3.3 The dynamic-content problem

A whole-site render meets pages Skillarum’s static fetcher cannot serve honestly: client-rendered shells. Their served
HTML holds only a near-empty loading frame while the real document arrives from a same-origin JSON endpoint



4 Methods

The pipeline is four stages — discover — render — publish — research — each a separate testable module under
src/fractiskills/, orchestrated by thin scripts and a fractiskills CLI. Network behavior is bounded by two
reviewed files: the site spec data/sources/ssvibelandia.yaml (crawl limits, user agent, dynamic bindings) and the
Skillarum crawl safety limits it feeds.

4.1 Pipeline overview

Table 1: The four stages, their module boundaries, and their single network column.

Stage Module Reads Writes Network
discover discover.py site spec, sitemap output/data/inven  sitemap GET +
tory. json bounded BFS crawl
+ resolution fetches
render pipeline.py inventory, site spec output/skills/, page GETs via
run manifests Skillarum crawler
publish pipeline.py rendered packages tracked skills/, sk  none
ills/index. json
research analysis.py, persisted artifacts analysis record, none
figures.py, figures, bound
publication.py manuscript

Every stage writes atomically and reads only persisted artifacts, so any stage can be re-run independently; tbl. 1 is
the enforcement surface for the layer contract in manuscript/layer_contract.yaml.

4.2 Discovery

discover.py fetches the declared sitemap (https://www.ssvibelandiaquestfest24x365.com/sitemap.xml), nor-
malizes and validates every entry (same-origin, public HTTP(S)), then runs one bounded breadth-first crawl
through Skillarum’s WebsiteCrawler seeded with / and every sitemap URL, with follow_links enabled, prefix filter-
ing, page/request caps, a minimum delay per request, and streamed bounded responses. Redirect chains are recorded
as alias maps so that stub URLs (for example meta-refresh redirect pages) resolve to the canonical page they forward
to; sitemap URLs that redirect onto another sitemap page are recorded as aliases of it rather than as duplicate pages.
Sitemap URLs the breadth-first pass cannot accept — most importantly canonical-declared duplicates — get one
exact-page resolution fetch, whose served HTML canonical tag recovers the alias target from the crawler’s own fetch
cache.

The union — sitemap U crawl, deduplicated by canonical/final URL — is persisted as the page inventory (output/d
ata/inventory.json) with per-page provenance (via_sitemap, via_crawl_only), title, BFS depth, outbound links,
and section assignment.

Sections mirror the site’s information architecture: multi-segment paths take their area from the first path segment
(/journey/* — Journey, /ship-blog/* — Ship-Blog, /interfaces/nesting/* promoted to Nesting), while single-
segment deck-level pages join Core. This mechanical rule yields 12 sections over 405 pages.

4.3 A formal model of coverage

Let & be the declared sitemap URLs and € the pages accepted by the bounded crawl. Every fetched URL is reduced
to a canonical identity id(u) — its declared <1ink rel="canonical"> target when present, its final post-redirect URL
otherwise — and the discovered page set is the union

P = id(S) U id(e), 2)

so a URL reached under several spellings contributes exactly one page. Alias resolution is the fixed point of the alias
step f (each hop recorded by a redirect event, a canonical declaration, or a duplicate rejection), computed with a cycle
guard:



res(u) = {res(f(u)) if f(u) # u, )

u otherwise.

Each section profile renders || exact-page targets under a request budget that grows linearly with the section’s page
count plus fixed headroom for robots, redirects, and retries:

R, = 3|P,| + 20, (4)
which kept the twelve section runs inside 417 network requests in total. A sitemap URL that survives neither the
breadth-first pass nor alias resolution becomes a recorded note — never a silent gap — so the inventory is complete
with respect to its own evidence.

4.4 Render

profiles.py compiles one Skillarum profile per section (one exact-page target per discovered page; page-count-derived
request budgets per eq. 4; 0.5 s minimum delay), and pipeline.py executes each with skillarum.pipeline.run_p
rofile, passing the AugmentedGenerator described below. Targets that fail hard (for example a page that vanished
between discovery and render) fail their section run with a persisted failure manifest rather than silently skipping a
page — partial renders are never presented as complete.

4.5 Dynamic-document augmentation

AugmentedGenerator subclasses Skillarum’s DeterministicGenerator, so every skill body keeps the deterministic
section structure and passes Skillarum’s portable-body validators. For pages whose URL matches a declared binding,
it fetches the bound same-origin JSON endpoint (GET only, timeout-bounded, DNS-validated, same-origin enforced),
extracts the document text from the payload HTML, prepends a provenance header (endpoint, timestamp, HTTP
status, content SHA-256, ETag), and replaces the shell text with the augmented text. Each attempt — successful or
failed — is appended as a receipt to output/data/augmentation_receipts.jsonl and stored in the skill’s manifest
metadata. Failed augmentations keep the static shell text and add an explicit warning to the corpus, so the rendered
skill remains truthful about its thinness.

4.6 Publish and research

publish_skills validates every rendered package with Skillarum’s package validator, copies it into the tracked
skills/<Section>/<Skill>/ tree, reconciles stale packages away, and rebuilds the discovery index. The research
stage (analysis.py, figures.py, publication.py) aggregates run manifests, augmentation receipts, and the pub-
lished tree into one analysis record, renders the thirteen figures of §6, computes the manuscript token values, and binds
them into output/manuscript/. All 405 skills, the figures and receipts, and the analysis CSV regenerate from a clean
checkout with uv run python -m fractiskills run --refresh --json.



5 Results

One complete live run over the observation window 2026-09-10T23:51:05.9592014-00:00 through 2026-09-
10T22:19:21.394219+-00:00 (UTC) produced the following record. Discovery enumerated 405 distinct pages:
45 of them are also declared in the sitemap (which contains 53 URLs), the other 360 were reachable only by following
links; 14 of the pages carry alias URLs (redirect stubs and declared canonical duplicates) that fold onto them and are
not additional pages. Rendering executed 12 section profiles and published 405 skills — one per page, no gaps —
totaling 497896 words (median 959 per skill) at a cost of 417 network requests.

5.1 Inventory and render by section

Section Pages Skills  Skill words
About 1 1 1539
Core 32 32 32758
Hire-A-Goldilocks-Valet-Concierge 2 2 662
Interfaces 148 148 255200
Journey 7 7 3324
Lattice 4 4 6104
Nesting 11 11 6095
Questfest-Schedule 4 4 1289
Ship-Blog 120 120 78813
Special-Projects 3 3 1565
Voyage 25 25 12873
Whitepaper 48 48 97674
Total 405 405 497896

Every discovered page yielded exactly one skill: sections with skills = pages indicate full coverage. The distribution
is heavy-tailed — Interfaces, Whitepaper, and Ship-Blog dominate the word count, while schedule and lattice sections
contribute small but structurally load-bearing profiles. These totals are bound tokens computed from the published
skill tree, so a rerun that changes the inventory changes this table mechanically ([Friedman, 2026al).

5.2 Discovery yield

The two yields decompose the union of eq. 2 from each side. Measuring the sitemap against itself, the sitemap-URL
acceptance yield

lid(8) N 2|

Y. =
° ]

(5)
is 85%: 45 of the 53 declared URLs resolved to distinct pages, the rest being aliases of pages discovered elsewhere.
Measuring the same intersection against the corpus, the sitemap-only miss rate

lid(8) N 2|

Mg =1 -
s |

(6)

is 88.9%: 360 of 405 pages exist only because the crawl followed links the sitemap does not enumerate — including
the entire Ship-Blog archive and all Voyage content. A sitemap-only render would have shipped roughly one page in
nine while claiming completeness; alias maps keep the crawl-only surplus honest, so the surplus is distinct content, not
duplicated paths.

5.3 Depth profile
eq. 2 hides where the crawl earned its pages. Grouping the inventory by breadth-first depth,



[P
|P

*

; (7)

d* = argmax |P,], s
d

gives the modal depth depth 4 holding 53% of all pages, with the deepest page found at depth 5. The full histogram
follows.

BFS depth Pages Share

depth 0 45 11%
depth 1 43 11%
depth2 67 17%
depth3 20 7%
depth 4 214 53%
depth 5 7 2%
Total 405 100%

5.4 Hub structure

The inbound score of a page p counts the discovered pages whose quoted links resolve onto it under eq. 3,

h(p) = |{q€ P |p € res(links(q)) }|, (8)

and the top of that ranking is the site’s hub structure.

Page Section Inbound links

/interfaces/vibelandia-questfest.html Interfaces 156

/ship-blog/ Core 70
/lattice-chat Core 40
/interfaces/questfest-bridge/ Interfaces 37
Core 19
/frontiersman-voyage Core 17
/reading-room Core 15
/voyage/decks Voyage 15
/journey Core 13
/lattice Core 10
/coexist Core 8
/journey /boriken-convergence Journey 8
/voyage/cabin-ph-001 Voyage 8
/journey /cartagena-spice-stone Journey 7
/lattice/proof Lattice 7

The questfest landing page dominates as the event’s canonical entry point: its table-leading inbound count is carried
partly by links to the /questfest spelling, which the site’s own canonical declaration folds onto the vibelandia-
questfest page — followed by the Ship-Blog index and lattice-chat, the live interface project pages reference; the root,
frontiersman-voyage, the reading room, and the questfest bridge form the next tier. Only discovered pages are ranked:
link targets that are redirect stubs or query variants fold onto the pages they forward to, and the handful that land
on API endpoints or dead links are receipted separately rather than miscounted.

5.5 Dynamic-document augmentation

Of 173 declared augmentation attempts, 169 retrieved real documents (1988848 document characters in total) and 4
failed with persisted receipts. Each successful attempt converts a would-be twenty-word “Loading document...” shell
skill into a body carrying the full retrieved document with its retrieval provenance inline.



Table 2: The four failed augmentation attempts; each keeps its static shell text plus an explicit warning.

Page Declared endpoint Failure
/interfaces/whitepaper-surface. /api/whitepaper?id= HTTP 400

html (no ?7id=)

/interfaces/whitepaper-surface. /api/whitepaper?id=synthobs payload carried no document text

html?id=synthobs
/special-projects/geomagnetic-h /api/turner-recent-anomaly-repo read timeout

erbivore-study rt
/whitepaper/lattice-token-reduc /api/whitepaper?id=lattice-toke HTTP 404
tion-proof n-reduction-proof

tbl. 2 is the complete failure set: a router page without an 7id= parameter, a document that exists but carries no
body, a transient timeout, and a stale whitepaper path. Each receipt is appended to output/data/augmentation_r
eceipts.jsonl and mirrored into the skill’s manifest metadata, so the augmentation story of any individual skill is
auditable from the published package alone.

5.6 Corpus shape

The size effect of augmentation is captured by the median ratio

r o= —oue (9)

~ )

Wstat

where @ denotes the median body size in words over the 169 augmented and 236 static skills: » = 3.8 (1824 versus
486 words). Corpus-wide, the 405 skills carry 497896 words in 3887524 characters of body text — evidence-weighted
prose, not filler.

5.7 Evidence and provenance

Run manifests record evidence origin 1ive for the live acquisition, the generator identity (fractiskills-augmented
-deterministic), and the Skillarum pipeline contract (pipeline 0.8, cache 7). Content hashes bind every skill to its
prepared corpus, and every skill body’s Semantic knowledge section quotes its source page text delimited as untrusted
data — the generated skill can never silently substitute its own claims for the site’s.



6 Visualizations

All thirteen figures are generated deterministically by figures.py from the persisted analysis record — no hand-
drawn numbers — and are written to ../figures/ with a registry consumed by the manuscript binder. Every figure
is auto-numbered and cross-referenceable; captions are bound tokens carrying the observation’s own statistics.

SS Vibelandia pages per section (n=405)

Interfaces 1,724 w/page

Ship-Blog 657 w/page
Whitepaper 2,035 w/page
Core 1,024 w/page
Voyage 515 w/page
Nesting 554 w/page
Journey 475 w/page
Questfest-Schedule 322 w/page
Lattice 1,526 w/page
Special-Projects 522 w/page
Hire-A-Goldilocks-Valet-Concierge

331 w/page

About 1,539 w/page

T T
0 25 50 75 100 125 150 175
Discovered pages

Figure 1: Discovered pages per section of the SS Vibelandia site (n=405), annotated with mean skill words per page.
The largest section is Interfaces with 148 pages; compare the right-hand words-per-page annotations against bar lengths
to spot mass-dense sections.

6.1 Reading the set

The thirteen figures form one argument in four movements. Structure (fig. 1, fig. 11, fig. 3): the site’s mass con-
centrates in Interfaces and Whitepaper — the two mass-dense sections visible above the corpus-average line in fig. 11
— while Ship-Blog contributes breadth over depth. Provenance (fig. 2, fig. 7, fig. 8): the sitemap alone explains a
small slice of the corpus; the funnel’s steep second step and the depth histogram’s 53%-at-depth-4 mode are the same
fact seen from two sides — the crawl’s link-following, not the site’s declared index, is where the pages live. Flow
(fig. 5, fig. 13): the adjacency matrix’s densest off-diagonal cells and the graph’s thick edges agree that the site is one
cross-linked work, with Ship-Blog quoting Core (122 links) and Core answering back (133) as its strongest reading
paths. Augmentation (fig. 6, fig. 10): the histogram shows what the declared bindings recovered — right-skewed
documents clustering near a ten-thousand-character median — and the effect panel prices that recovery at 3.8x the
median static body. The size distribution of fig. 4 and the hub ranking of fig. 9 anchor the middle of the story: a
broad, hub-linked corpus rather than a spiky one.
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sitemap 45 / crawl-only 360
Discovery provenance by section

Interfaces

Ship-Blog

Whitepaper

Core

Voyage

Nesting

Journey

Questfest-Schedule

Lattice

Special-Projects

Hire-A-Goldilocks-Valet-Concierge

About

B In declared sitemap
@ Crawl-discovered only

T T T T
0 20 40 60 80 100 120 140
Discovered pages

Figure 2: Discovery provenance by section: pages listed in the declared sitemap versus pages found only by the bounded
breadth-first crawl (45 sitemap, 360 crawl-only). Orange-dominant rows — Ship-Blog, Voyage, most of Interfaces —
are invisible to sitemap-only ingestion.
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Where the site's mass lives: pages versus words
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Figure 3: Share of pages versus share of rendered skill words by section. Interfaces carries 51% of the corpus words;
gaps between the paired bars flag sections whose average page is much heavier (Interfaces, Whitepaper) or lighter
(Ship-Blog) than the corpus mean.

7 Skill Catalog

The published library lives at skills/ in the repository, one package per page, organized by section — the same
organization the discovery stage derived from the site’s own URL architecture. Each package contains a validated
SKILL.md (frontmatter name, description, effect annotation) and a manifest.json binding it to its source pages,
retrieval timestamps, and content hashes.

skills/index. json is the machine-readable entry point for consumer harnesses. Its top-level schema_version gates
parsing: a harness rejects or migrates on mismatch before touching anything else. The skills array carries one
record per package, each naming its area (the section), its path (repository-relative SKILL.md location), and the
resolved skill name — enough for a loader to enumerate, filter by area, and read packages without re-deriving layout
conventions. Package directory names are path-derived from the source URL and therefore stable across regenerations;
human-facing titles drift, so consumers should key on paths and names, never on titles.

The complete catalog below is a bound token: generated from the published tree at bind time, it always describes the
repository as it actually is.

Section Skill Source page Words
About About-Reno-Holographic-  https://www.ssvibelandiaquestfi$824x365.com/about /reno-
Swamp-Beats-Caliente holographic-swamp-beats-

caliente

Core Ai-Transparency https://www.ssvibelandiaquesbfikt24x365.com/ai-
transparency

Core Bulletin-Board https://www.ssvibelandiaques32$t24x365.com /bulletin-
board

Core Coexist https://www.ssvibelandiaquestfek224x365.com/coexist

Core Concierto-Program https://www.ssvibelandiaquest&3224x365.com/concierto-
program

Core Creator-Studio https://www.ssvibelandiaquesBfét24x365.com /creator-
studio

12



Section Skill Source page Words

Core Front-Desk https://www.ssvibelandiaquesB#t24x365.com /front-
desk

Core Front-Desk-Program https://www.ssvibelandiaquest85624x365.com /front-
desk-program

Core Frontier https://www.ssvibelandiaquesbfifst24x365.com/ frontier

Core Frontiersman-Voyage https://www.ssvibelandiaquesBf3924x365.com/frontiersman-
voyage

Core Get-Started https://www.ssvibelandiaquesB@8t24x365.com/get-
started

Core Goldilocks-Players-Guide https://www.ssvibelandiaquestfi3824x365.com /goldilocks-
players-guide

Core Hire-A-Goldilocks-Valet- https://www.ssvibelandiaquesTdst24x365.com /hire-

Concierge a-goldilocks-valet-concierge
Core Holographic-Goldilocks-Ai-  https://www.ssvibelandiaquest#2¥24x365.com /holographic-
Os goldilocks-ai-os

Core Home https://www.ssvibelandiaquesb$t24x365.com/

Core Join-The-Crew https://www.ssvibelandiaques8f#st24x365.com/join-
the-crew

Core Journey https://www.ssvibelandiaques3B5t24x365.com /journey

Core Lattice https://www.ssvibelandiaquest#824x365.com/lattice

Core Lattice-Chat https://www.ssvibelandiaquesBt24x365.com /lattice-
chat

Core Meet-The-Crew https://www.ssvibelandiaquesTft24x365.com /meet-
the-crew

Core Mining-Ops https://www.ssvibelandiaques2R2t24x365.com/mining-
ops

Core Omni-Lattice-Course https://www.ssvibelandiaques23t24x365.com/omni-
lattice-course

Core Omni-Lattice-Textbook https://www.ssvibelandiaquest#2824x365.com/omni-
lattice-textbook

Core Prime-Vault-Chat https://www.ssvibelandiaquestf®t24x365.com/prime-
vault-chat

Core Prime-Vault-Race https://www.ssvibelandiaquesbf2t24x365.com/prime-
vault-race

Core Reading-Room https://www.ssvibelandiaquesBt24x365.com /reading-
room

Core Reading-Room-Program https://www.ssvibelandiaquestiést24x365.com /reading-
room-program

Core Reno https://www.ssvibelandiaques3B2t24x365.com /reno

Core Ship-Blog https://www.ssvibelandiaquesbf#$24x365.com/ship-
blog/

Core Sin-City-Program https://www.ssvibelandiaquestB:4024x365.com /sin-
city-program

Core Singularities https://www.ssvibelandiaquesbbt24x365.com /singularities

Core Ss-Vibelandia https://www.ssvibelandiaques65t24x365.com/ss-
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nested-agent-lattice
https://www.ssvibelandiaquest#8924x365.com/whitepaper /ops-
egs-btc-mining
https://www.ssvibelandiaquestf#k224x365.com/whitepaper /rev-
egs-hhf-mythos
https://www.ssvibelandiaquesBf#st24x365.com/whitepaper/syn-
sun-wavefield-oscillator
https://www.ssvibelandiaquest&5624x365.com/whitepaper /synthobs-
81-orbital-singularity

https://www.ssvibelandiaquest#2224x365.com /whitepaper/synthobs-
dna-lattice-holograph
https://www.ssvibelandiaquestB4224x365.com/whitepaper /synthobs-
egs-81-electrons
https://www.ssvibelandiaques2224x365.com/whitepaper /synthobs-
egs-planck-scale-harmonic
https://www.ssvibelandiaques35624x365.com /whitepaper/synthobs-
emergent-sync-multi-agent-
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Section

Skill

Source page Words

Whitepaper
Whitepaper
Whitepaper
Whitepaper
Whitepaper

Whitepaper

Whitepaper

Whitepaper

Whitepaper

Whitepaper

Whitepaper

Whitepaper

Whitepaper

Whitepaper

Whitepaper
Whitepaper

Whitepaper

Whitepaper

Whitepaper

Whitepaper

Whitepaper

Whitepaper

Whitepaper-Synthobs-
Endogenous-Phase
Whitepaper-Synthobs-
Histone-Phase-Operator
Whitepaper-Synthobs-
Holographic-Operators
Whitepaper-Synthobs-
Lattice-Vs-Vibe-Coding
Whitepaper-Synthobs-Mag-
Substrate
Whitepaper-Synthobs-
Omni-Lattice-Genomic-
Determinism
Whitepaper-Synthobs-
Omni-Lattice-Hiv
Whitepaper-Synthobs-
Omni-Lattice-
Pogonomyrmex
Whitepaper-Synthobs-
Omni-Lattice-Prompt-
Capture
Whitepaper-Synthobs-
Omni-Lattice-Report-Card-
Q3-2026
Whitepaper-Synthobs-
Omni-Lattice-Si-
Irreducible-Minimum
Whitepaper-Synthobs-
Omni-Lattice-Thalia-
Goldilocks
Whitepaper-Synthobs-
Omni-Lattice-Unification
Whitepaper-Synthobs-
Phase-Locked-Chemical-
Bonds
Whitepaper-Synthobs-
Phase-Toxicity
Whitepaper-Synthobs-
Prion-Refold
Whitepaper-Synthobs-
Proof-By-Continuous-
Execution
Whitepaper-Synthobs-
Recursive-Attn-Mag
Whitepaper-Synthobs-
Tbme-Mirror-Angle-
Multiplicity
Whitepaper-Synthobs-
Tbme-Nonlocal-Field-
Phaselock
Whitepaper-Synthobs-
Three-Foundational-
Proteins
Whitepaper-Synthobs-
Unified-Neutronic-Agent
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https://www.ssvibelandiaquestfkt24x365.com/whitepaper /synthobs-
endogenous-phase

https://www.ssvibelandiaquestf$T24x365.com /whitepaper/synthobs-
histone-phase-operator
https://www.ssvibelandiaques2B8824x365.com /whitepaper/synthobs-
holographic-operators
https://www.ssvibelandiaquest#3224x365.com/whitepaper /synthobs-
lattice-vs-vibe-coding

https://www.ssvibelandiaquesRd624x365.com /whitepaper/synthobs-
mag-substrate

https://www.ssvibelandiaques2¥ah24x365.com /whitepaper /synthobs-
omni-lattice-genomic-

determinism

https://www.ssvibelandiaquestfik324x365.com /whitepaper/synthobs-
omni-lattice-hiv

https://www.ssvibelandiaquesti#224x365.com /whitepaper/synthobs-
omni-lattice-

pogonomyrmex

https://www.ssvibelandiaquest868t24x365.com /whitepaper/synthobs-
omni-lattice-prompt-

capture

https://www.ssvibelandiaquest#a824x365.com /whitepaper /synthobs-
omni-lattice-report-card-

q3-2026

https://www.ssvibelandiaquest#8624x365.com /whitepaper/synthobs-
omni-lattice-si-irreducible-

minimum

https://www.ssvibelandiaquestfi2424x365.com/whitepaper /synthobs-
omni-lattice-thalia-

goldilocks

https://www.ssvibelandiaquesRR&24x365.com /whitepaper/synthobs-
omni-lattice-unification
https://www.ssvibelandiaquest®&024x365.com/whitepaper /synthobs-
phase-locked-chemical-

bonds

https://www.ssvibelandiaquest84424x365.com /whitepaper/synthobs-
phase-toxicity
https://www.ssvibelandiaques28624x365.com/whitepaper /synthobs-
prion-refold
https://www.ssvibelandiaquest#8524x365.com/whitepaper /synthobs-
proof-by-continuous-

execution

https://www.ssvibelandiaquesRd024x365.com /whitepaper/synthobs-
recursive-attn-mag
https://www.ssvibelandiaquest&3424x365.com/whitepaper /synthobs-
tbme-mirror-angle-

multiplicity

https://www.ssvibelandiaquesled224x365.com /whitepaper/synthobs-
tbme-nonlocal-field-

phaselock

https://www.ssvibelandiaquestfekt24x365.com/whitepaper /synthobs-
three-foundational-proteins

https://www.ssvibelandiaquespR424x365.com/whitepaper /synthobs-
unified-neutronic-agent



Section Skill Source page Words

Whitepaper Whitepaper-Synthobs-X- https://www.ssvibelandiaquesti#st24x365.com/whitepaper /synthobs-
Chromosome-Holographic x-chromosome-holographic

Whitepaper Whitepaper-Synthobs-Y- https://www.ssvibelandiaquestfi9924x365.com /whitepaper/synthobs-
Chromosome-Holographic y-chromosome-holographic

Total 405 405 497896

Every skill names its source page in its body and manifest. The catalog’s Words column counts the rendered body
words of each skill. The thinnest rows are not padding defects: they correspond to honest failures — sources whose
augmentation returned an error or empty payload — and each ships with a failure receipt (API URL, error class,
timestamp) in the augmentation analysis rather than a silently hollowed skill.
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Whitepaper -

Interfaces -

About -

Lattice

Core -

Ship-Blog

Nesting

Special-Projects

Voyage 1

Journey

Hire-A-Goldilocks-Valet-Concierge -

Questfest-Schedule 4

Skill size distribution by section
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overall median 959

n=48
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Words per rendered SKILL.md body
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Figure 4: Body-size distribution of the 405 rendered SKILL.md documents, box-plotted per section (overall median 959
words). Read each box against the red overall median: sections whose whole box sits above it (Interfaces, Whitepaper)
are mass-dense, while the wide Ship-Blog whiskers show breadth over depth.
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Cross-section link flow quoted in rendered skills
(node area = pages, edge weight = skill-quoted links)

Journey Hire-A-Goldilocks-Valet-Concierge
(7)
h
o ‘ o
N S
Lattice Core
(4)
Nesting About
(1) (1)
#
Questfest-Schedule Whitepaper
(4)

Shi Voyage

} (25 quoted section
s AboUt
Special-Projects - 6 s Core.
(3)

—— Hire-A-Goldilocks-Valet-Concierge
- ‘ e Interfaces

e Journey

e Lattice

s Nesting

== Questfest-Schedule

e Ship-Blog

e Special-Projects

e Voyage

e Whitepaper

Figure 5: Cross-section link flow quoted inside rendered skills: node area is proportional to section page count and
edge weight to the number of skill-quoted links between sections (arrows point from the quoting section to the quoted
section). The dominant Ship-Blog-to-Core edge is the site’s own reading spine: posts quote the deck-level pages that
define their vocabulary.
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Dynamic-document augmentation sizes
169 retrieved of 173 attempts (4 failed with receipts)

Dynamic pages

T T
5000 10000 15000 20000 25000 30000 35000 40000
Retrieved document characters (same-origin API)

Figure 6: Dynamic-document augmentation: same-origin API documents retrieved for client-rendered pages (169
succeeded, 4 failed with persisted receipts). The distribution is right-skewed: most retrieved documents cluster near
the median with a long tail of long-form whitepapers. Bins group retrieved document sizes; the dashed line marks the
median document, and the four failed attempts remain receipt-only, not drawn.

Discovery funnel sitemap yield 85% - union 7.6X sitemap

Sitemap URLs declared

Distinct pages via sitemap

Full union (sitemap v crawl) 405

mmm Sitemap URLs declared
Il Distinct pages via sitemap
mm Full union (sitemap U crawl)

T T T T
0 100 200 300 400
Distinct pages

Figure 7: Discovery funnel: declared sitemap URLSs, distinct pages reached through them, and the full union (405
pages = 7.6x the sitemap count). The steep first step is sitemap yield; the tall second step is pure crawl gain. The
gap between the second and third bars is exactly the crawl-only surplus the sitemap cannot see.
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How deep the crawl had to reach (h=405)
214,

0 1 2 3 4 5
BFS depth at discovery

Figure 8: Pages by breadth-first discovery depth: most pages sit several hops from the root, which is why a sitemap-
only render would have missed them; the modal depth alone holds 53% of all pages.

Top 15 most-linked pages (hub structure)

Interfaces - /interfaces/vibelandia-questfest.html
Core - /ship-blog

Core - /lattice-chat

Interfaces - /interfaces/questfest-bridge
Core -/

Core - /frontiersman-voyage

Voyage - /voyage/decks

Core - /reading-room

Core - /journey

Core - /lattice

Voyage - /voyage/cabin-ph-001

Journey - /journey/boriken-convergence
Core - /coexist

Lattice - /lattice/proof

Journey - /journey/cartagena-spice-stone

T T T T T T T
0 20 40 60 80 100 120 140 160
Inbound links from other discovered pages

Figure 9: The 15 most-linked pages by inbound links from other discovered pages, colored by section: the site’s hub
structure; links to redirect stubs and canonical duplicates fold onto their target pages, so these counts are page-level,
not URL-level.
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What augmentation adds to a skill body (median x3.8)

median 1,824 words - n=169

= = =
o N w
o w o
o o o
1 1 1

750 A

Median skill body words

median 486 words - n=236
500 A

250 A

Static (no document) Augmented (document-bearing)

Figure 10: Median skill body size for static pages versus augmented (document-bearing) pages (n=236 static, n=169
augmented). The gap is the measured value of honest augmentation: the same pipeline without the declared bindings
would ship the shorter median throughout.

Mass per section: pages against rendered words
(corpus: 405 pages, 497,896 words)

----- corpus average (1,229 words/page) Interfaces
250000 1
200000 A
5 150000 A
e
[=]
=
z
n
100000 A Whitepaper
Ship-Blog
50000 -
‘,.""Ccre
Voyage
Lo Usmall secti@s
0 s About, Hire-A-Goldilocks-Valet-Concierge, Journey, Lattice, Nesting, Questfest-Schedule, Special-Projects)
T T T T T T T T
0 20 40 60 80 100 120 140 160

Pages

Figure 11: Pages against rendered skill words per section (log-spread annotated). Sections above the line pack more
words per page than the corpus at large: Interfaces and Whitepaper are mass-dense, while Voyage and Ship-Blog carry
many lighter pages. Sections above the line pack more words per page than the corpus average; vertical distance from
the dotted reference is mass density.
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Corpus concentration: the top 2 sections carry 71% of 497,896 words

< o % % 99% 100% 100% 100%
o B 97% 98% 99%
g 100 G - ®
1]
5
= 804
~ sections
u‘f 60 - @ Interfaces
o Whitepaper
8 @ ship-Blog
© Core
ﬁ 40 Voyage
@ Lattice
> Nesting
g Journey
= 20 Special-Projects
E About
> @ Questfest-Schedule
o @ Hire-A-Goldilocks-Valet-Concierge
0 T T T T T T T T T T T T
e @ ) X & & RS \e e
@ Y N I I A
& 2 N\ N N\ W 0 <X s &
A\ N 9 X . fo.
& e? \&¥
R & q\\a
o o
&
o
e

Sections, ordered by word mass

Figure 12: Pareto curve of cumulative skill-word share over sections ordered by mass. The curve quantifies concentra-
tion: the first two sections already carry the majority of the corpus, so a render that dropped them would lose most
of the substance.

8 Discussion and Limitations

This chapter reads the pipeline’s receipts against the 405-page corpus and states what the render cannot do. Claims
carry tokens rather than prose where a number exists.

8.1 What the render gets right

Complete coverage. The render accounts for 405 pages and 405 skills across 12 sections. The union strategy
treats sitemap entries and crawl discoveries as equally eligible, so the 360 traversal-only pages render alongside the 45
sitemap-advertised pages. Completeness is a ledger claim: every page carries provenance naming how it was found.

Honest augmentation receipts. Of 173 attempts, 169 succeeded and 4 failed — and failures render as failures, not
silently patched text. Receipts record API URL, timestamp, HTTP outcome, and error class (400, empty payload,
timeout, 404 in the observed window), so a reader can tell a static-fetch body from an augmented one.

Union beats sitemap-only. Sitemap-only ingestion recovers 11% of the corpus (45 of 405 pages) and misses whole
sections: Ship-Blog and Voyage contributed zero sitemap entries in the window. The union closes that gap by con-
struction.

Sections mirror the site. The manuscript’s section structure corresponds to the origin’s directory layout; heavy
sections surface honestly (Interfaces is both the link-heaviest and the largest by page count), and the render does not
flatten that asymmetry.

Quantified augmentation effect. Median words move from 486 (static) to 1824 (augmented) — 3.8x. Reported as
a corpus median, this describes what a typical reader receives; per-page receipts let anyone audit the outliers.

8.2 Known limitations

1. Discovery boundary. Sitemap and crawler see different slices; neither is a superset. Pages in neither source stay
invisible, so any claim about “the site” is a claim about the observed union.

2. Static fetcher and binding coverage. The fetcher renders only what the fetch returns. Where substance arrives
via a runtime binding, coverage requires a spec entry naming it; uncovered bindings yield thin pages, recorded as
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Section adjacency: quoted links from rows to columns
(diagonal within-section links are excluded)
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Figure 13: Section-by-section heatmap of skill-quoted link counts (rows quote columns; the within-section diagonal is
excluded). Dense off-diagonal cells expose the reading paths the site’s own authors build between areas. Read row by
row: each cell counts how many times pages of the row’s section quote pages of the column’s section inside rendered
skills.
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thin rather than inferred.

3. One skill per page, shared backing documents. The same document served at multiple routes renders as
distinct pages per the one-skill-per-page contract. Duplicates are real in the page graph but not independent in
substance; receipts expose the shared backing document by content hash, so downstream analysis can deduplicate
deliberately.

4. Path-derived names. Names derive from URL paths: stable against origin routing, but cryptic where paths are,
and origin renames propagate. Curated titles would be prettier and less auditable.

5. Dated snapshot. The corpus reflects the observation window. A refresh yields a new observation, not a merge;
diffs compute between snapshots, and provenance for any fact ends at the snapshot boundary.

6. Single-origin design. One origin, one sitemap, one crawl per snapshot. Cross-origin corpora need a second
discovery envelope and per-origin attribution the current evidence model does not carry.

8.3 Ethical posture

The origin’s robots. txt welcomes all crawlers (a verifiable property of the site, recorded in the reviewed site spec that
bounds every request); the pipeline honored that welcome at its declared budget — 417 requests, each rate-limited by
the crawler’s configured minimum delay and issued under the project user agent the spec declares. The honesty rail
holds end to end: receipts show what was fetched, when, and how.

The content remains the author’s work. The render is a structural mirror with attribution, not a republication: each
page traces to its source URL through the source map, and attribution travels with excerpts. Where augmentation
transformed text, the receipt records the transformation; nothing is laundered into appearing original. The pipeline’s
claim is only that it observed the corpus faithfully — authorship, and the responsibility it entails, stays with the origin.
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9 Scope and Related Work

9.1 In scope

FractiSkills does exactly four things for exactly one declared site, SS Vibelandia:

1.

Discovery. Enumerate every page as the union of sitemap endpoints and a bounded breadth-first crawl, reconciled
against 53 sitemap entries into 405 unique pages.

. Render. One validated portable skill per page, with honest dynamic-document augmentation where the site offers

a structured document surface — 169 of 173 attempts succeed.

Publish. Reconcile the skills into a tracked library organized by the site’s own 12-section architecture, plus a
discovery index keyed on the link graph.

Research (document). Aggregate the run into one analysis record, render its figures, and bind this token-bound
manuscript; every numeric claim resolves from the run manifest.

The result is a render of one public work, with the work’s own architecture as the organizing principle — not a retelling
of it.

9.2 Out of scope

Not a general crawler. Discovery is bounded to one origin, https://www.ssvibelandiaquestfest24x365.com/, and
terminates; it is not a reusable web-crawling framework.

Not a search engine. The discovery index answers “which skill exists where,” not relevance ranking.

Not an LLM synthesis pipeline. The deterministic backend is the default and produced all tracked artifacts;
no provider LLM content appears in the corpus.

Single-origin only. No aggregation of multiple sites into one skill namespace.

No generated-code execution. Rendered skills are inspected, never run.

No fixture-to-live upgrades. Evidence-origin rules are inherited from Skillarum and enforced in run manifests;
live observations stay live.

9.3 Related work

Skillarum [Friedman, 2026b] — the engine: acquisition-to-render pipeline, portable skill format, provenance man-
ifests, validator suite. FractiSkills is a downstream consumer and a whole-site-scale demonstration of Skillarum’s
extension points.

The template pipeline [Friedman, 2026a] — parent engineering conventions this repo follows: src-layout packages,
thin scripts, >=90% coverage on src/, no-mock hermetic tests, claim ledgers, token-bound manuscripts.
Sitemap protocol [Google, Inc., Yahoo!, Microsoft Corporation, 2008] and Robots Exclusion Protocol [Koster

et al., 2022] — the cooperative-crawl primitives the discovery stage builds on, which the corpus site extends
deliberately to all agents.
SS Vibelandia [Valet Pru, 2026] — the corpus itself: an openly shared artwork whose own metadata — robots

rules, sitemap, honesty rail — makes a respectful whole-site render possible.
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10 Reproducibility

The artifact regenerates from a clean checkout. Setup: uv sync --extra dev. Staged execution runs the
numbered scripts in order — scripts/00_preflight.py (environment and site-spec checks), 10_discover.py,
20_render_skills.py --refresh, 30_publish_skills.py, 40_analyze.py, 50_figures.py, 60_validate.py —
or the equivalent one-command entry point, uv run python -m fractiskills run --refresh --json. On the
reference machine the full pipeline — discovery plus render — completed in roughly seven and a half minutes
wall-clock (the published observation window bounds it); analysis, figures, and binding are near-instant.

10.1 Caching and revalidation

HTTP fetches cache under output/.cache/fetches/ and revalidate conditionally with ETag/Last-Modified, so un-
changed pages cost one 304 per URL. The draft cache is keyed by prepared-corpus hash plus generator fingerprint:
re-runs reuse rendered drafts until either the corpus or the AugmentedGenerator changes. —-refresh re-renders within
cache discipline; -—force-process bypasses draft reuse entirely. Stage identities are stable run ids, not timestamps,
so repeated runs address the same record idempotently.

10.2 Adding new pages
A newly added site page needs no manual registration anywhere in the pipeline; it flows through the same refresh loop:

1. Confirm reachability: the page must be listed in the declared sitemap or reachable from an existing page’s outbound
links — discovery is a bounded, robots-respecting breadth-first crawl seeded with / and every sitemap URL.

2. Rerun scripts/10_discover.py: the URL enters output/data/inventory. json through the sitemap-union,
deduplicated by canonical identity, carrying via_sitemap/via_crawl_only provenance.

3. Rerun scripts/20_render_skills.py (with --refresh for a fresh dated observation): a render target is auto-
created from the path slug, and the section is derived mechanically from the URL path — the first path segment
names the area, /interfaces/nesting/* is promoted to Nesting, single-segment paths join Core.

4. Rerun scripts/30_publish_skills.py: the new package is validated and lands in the tracked skills/ tree, the
discovery index rebuilds, and packages absent from the current render are pruned.

5. Rerun scripts/40_analyze.py, scripts/50_figures.py, and scripts/z_generate_manuscript_variables.p
y: every manuscript token rebinds from the fresh analysis and all figures regenerate.

6. Rerun scripts/60_validate.py.

Special cases: a client-rendered page needs a binding row added to data/sources/ssvibelandia.yaml before rendering

— match_path plus an api_template with {id}/{last_segment} placeholders — otherwise it renders as a thin shell
with a warning receipt instead of the real document. A new top-level path creates its section automatically (a new
source profile and a new skills/<area>/ output area appear with no configuration). A page that dies between
discovery and render fails its section loudly with failure.json; recovery is a rerun without --refresh, reusing
cached drafts for healthy targets. And because every manuscript number is a bound token, the paper updates itself
mechanically each time this loop runs.

10.3 Failure recovery and evidence origins

A section that fails hard persists failure. json and aborts its stage — no silent partial renders. Recovery re-runs only
the failed sections; receipts record every attempt, successful or not. Evidence origins are sticky: observations captured
from fixtures never upgrade to 1ive on later runs, and the corpus records which origin produced each document.

10.4 Tracked vs disposable; determinism

Tracked inputs/outputs: skills/ (published packages), data/ (site spec, figure definitions), and this manuscript. The
entire output/ tree is disposable and rebuildable. The generator is deterministic — no LLM contributes to tracked
artifacts — figures render on a fixed matplotlib Agg backend with no timestamps drawn, and byte-level re-runs of
render/publish are stable.

10.5 Artifact inventory
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Artifact

Contents

inventory. json
render_summary.json
publish_receipt. json
augmentation_receipts. jsonl

fractiskills_analysis.json
skills.csv
figure_registry. json
manuscript_variables. json
manuscript_receipt.json

discovered-page inventory and provenance
per-section render outcomes and counts
validation/copy results for the skills/ tree

one receipt per augmentation attempt (173 attempts,
169 ok)

aggregate corpus analysis record

flat catalog of all 405 skills

figure paths, captions, registry metadata

bound token values for this manuscript

bind receipt linking tokens to sources
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11 Glossary

Agent harness — Runtime that loads a skill for a model: discovers SKILL.md, progressively discloses the body, invokes
referenced tools.

SKILL.md — Single validated Markdown file Skillarum emits per target: YAML frontmatter plus a body whose
Semantic knowledge section quotes the source page as untrusted data.

Skillarum — Pinned acquisition-and-generation engine; its five-stage pipeline (acquire — prepare — process — parse
— render) turns a declarative YAML profile into skill packages.

FractiSkills — Project layer over Skillarum adding whole-site discovery, dynamic-content augmentation, and
publication-scale organization.

Source profile — Declarative YAML defining a base URL, safety-bounded crawl configuration, extraction rules, and
named targets; one profile per site section.

Target — Named profile entry mapping to exactly one page URL; the unit of acquisition and rendering.

Discovery union — Declared sitemap unioned with a bounded breadth-first crawl: one target per page after alias
resolution and partitioning.

Redirect alias — URL resolving to another page’s canonical location; recorded as an alias, not distinct content.
Canonical duplicate — Alias page consolidated onto its canonical URL so each page appears exactly once in the corpus.
BFS depth — A page’s hop count from the base URL in the breadth-first crawl, capped by discovery configuration.
Section — Top-level partition of the site’s URL architecture; each gets one compiled profile and one render run.

AugmentedGenerator — FractiSkills’ subclass of the deterministic generator that, for URL-matched bindings, fetches
a same-origin JSON endpoint and splices retrieved text into an otherwise deterministic skill body.

Augmentation receipt — Per-fetch provenance in metadata and run artifacts: endpoint, timestamp, HTTP status,
content SHA-256, ETag, evidence origin.

Prepared corpus fingerprint — Content hash binding every rendered skill to its exact prepared corpus, enabling byte-
identical reproduction.

Evidence origin — Manifest field classifying corpus text; here all evidence is live, fetched within the observation window
rather than replayed from cache.

Discovery index — Published per-skill index linking each skill to its source URL, section, and provenance.

Effect annotation — Figure or prose note stating what augmentation changed relative to static acquisition, kept
separate from raw measurements.

Reconciliation — Final consistency pass over manifests, hashes, counts, and tokens; manuscript, figures, and skill
library must agree on one set of numbers.

Token binding — Rule that every manuscript number originates from a run artifact via a token placeholder; prose
never hardcodes token-covered values.

Okabe-Ito palette — Colorblind-safe categorical palette used for all analysis figures.
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12 Summary

This manuscript rendered the living artwork https://www.ssvibelandiaquestfest24x365.com/ as a printed corpus: one
skill per page, 405 pages across 12 sections, 497896 words in all. Every page exists because the crawl found it —
nothing was invented to fill space.

Three honesty mechanisms carry the book. First, union discovery: pages come from the sitemap unioned with the
crawl frontier (45 pages via sitemap, 360 reachable only by crawling), so provenance is explicit rather than assumed.
Second, receipted augmentation: 169 of 173 API calls succeeded, each with a verifiable receipt; the 4 failures are
printed as loud failures, not silently dropped. Third, token-bound prose: every figure caption and statistic binds to a
named placeholder, so no number in this book is hand-typed.

Reproduction is one command against the pinned pipeline (version 0.8, cache version 7), which re-crawls, re-augments,
re-figures, and re-typesets deterministically. If the output differs, the corpus changed — the manuscript is a measure-
ment, not a snapshot frozen in prose.

Observation window: 2026-09-10T23:51:05.9592014-00:00 through 2026-09-10T22:19:21.394219+00:00 (UTC).
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