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P A P E R  0 0 1  ·  M E T H O D

What the model reads.
A language model handed a PDF is not handed its text, and on
Claude it is billed twice over for the same page: a page pays
twice. These notes measure what conversion to Markdown
removes — sixteen public documents, 861 pages, counted with
messages.count_tokens  — and what it cannot keep.

PAPER · 001 PUBLISHED · 11 SEP 2026 READING · 7 MIN

LICENCE · CC BY 4.0

Canonical · digital1.foundation/articles/the-text-layer/001-what-the-model-reads.html

0 0 1

A PDF is a set of drawing instructions. The text a reader sees is one layer
of it — sometimes present, sometimes not, never the whole — which is
why a scanned page and a born-digital page cost the same picture and
different text, and why the corpus in §3 holds both. Before any of an
estate reaches a model one decision comes first: hand the files over as
they are, or convert them. The first is what the vendor's own upload exists
for.

On Claude that means a document  content block carrying the raw bytes.
Two sentences of the vendor's description decide the bill: "The system
converts each page of the document into an image", and "The text from
each page is extracted and provided alongside each page's image".[1] The
page arrives twice — as a picture of itself, and as the text lifted off it — and
both are input tokens.

That is a feature before it is a cost — a model shown the picture can be
asked about the chart on it — and a bill paid on every pass. The same
documentation puts the text alone at 1,500–3,000 tokens a page,
depending on content density, with the image cost added on top.[1]

T H E  C O M P A R I S O N  E V E R Y  F I G U R E  I S  S T A T E D  A G A I N S T

Native document upload on Claude: a PDF sent as a document

block, charged as page image plus extracted text. Every figure

below is stated against that baseline, on the model it names. §4
names the vendor where the sign reverses.

A page pays twice§ 1

https://digital1.foundation/articles/the-text-layer/001-what-the-model-reads.html
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A paper that opened with the saving would be selling, so start with the
unflattering number. Over the same sixteen documents the Markdown
this engine produces costs 1,323 tokens a page against 1,239 for a plain
text dump — 1.068×, rendered 1.07×. Per document it runs from 0.94× to
1.73×, and the 1.73× is a tax form, where the syntax that rebuilds a grid
costs more than the words in it.

So against plain extracted text there is no saving to claim, and none is
claimed. What the syntax buys is the grid, the heading tree, the
numbering and the lists — a value stays in the row it was printed in. A
number that has escaped its row is not a cheaper answer. It is a wrong
one that costs less.

For much of an estate the comparison does not arise, because there is no
native path to compare against. "Binary formats such as .xlsx or .docx are
not supported in document blocks and must be converted to text or PDF
first."[1] PPTX is absent from the types the Files API gives a document
block.[2] There the question is not whether to convert but whether
conversion keeps the structure.

The corpus is not a sample of anyone's estate: sixteen public PDFs, 861
pages, weighted towards documents hard in different ways and dense-
text-heavy, because dense text is where the Markdown is largest and the
saving smallest. A corpus of slide decks and scanned forms would have
flattered the engine. This one does not.

Each document is named in a manifest by publisher URL, sha256 and
page count, and fetched from its publisher rather than redistributed.[3]

Each was counted twice with messages.count_tokens  — free, and called
an estimate by the vendor itself: a count, not an invoice.[4] Once as a
document block holding the raw PDF, once as a text block holding the
Markdown crunch  0.1.0 made from it, scaffolding subtracted — each on

Claude Opus 5, Claude Sonnet 5 and Claude Fable 5.1. The three returned
identical counts. Not close: identical.

Totals are authoritative rather than rounded per-page figures: 1 −
1,139,102 ÷ 2,404,262 = 52.6%, rendered 53%. The mean is published
rather than the median of 55.4%, because it is the lower of the two.
Native costs 2,792 tokens a page and the Markdown 1,323, and the range
runs from 11.1% to 73.1%: a mean over an arbitrary corpus is not a
benchmark result, so the spread travels with it.

Markdown is larger than a text dump§ 2

The measurement, done properly§ 3
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DOCUMENT WHAT IT IS PAGES
NATIVE → CRUNCHED,
TOKENS/PAGE FEWER

nasa-tm-x-3181 Scanned typewritten
memo

23 2,095 → 564 73.1%

scotus-brown Scanned court pages 14 2,342 → 745 68.2%

nist-csf2 Security framework 32 2,287 → 733 67.9%

rfc9110 Protocol specification 194 2,405 → 876 63.6%

nist-sp800-63b Technical guideline 80 2,425 → 888 63.4%

statute-79-pg437 Scanned session law 10 2,814 → 1,138 59.6%

eurlex-gdpr-en EU regulation, English 88 2,792 → 1,136 59.3%

fed-h41 Statistical release 11 2,602 → 1,135 56.4%

bis-quarterly Financial review,
charts

102 2,532 → 1,155 54.4%

cfr-40-1-1 Regulation, one
sparse page

1 3,007 → 1,427 52.5%

arxiv-gpt3 Research paper, wide
tables

75 2,784 → 1,345 51.7%

eurlex-gdpr-hu The same, in
Hungarian

88 3,605 → 1,941 46.2%

arxiv-attention Mathematics-heavy
paper

15 2,557 → 1,415 44.6%

arxiv-resnet Two-column paper 12 3,562 → 2,197 38.3%

irs-i1040gi-2023 Tax booklet, three
columns

114 3,614 → 2,483 31.3%

irs-f1040-2023 Tax form on a grid 2 3,320 → 2,952 11.1%

Corpus Totals 2,404,262 →
1,139,102

861 2,792 → 1,323 52.6%

A paper that lists only what a conversion keeps is marketing with a token
count attached. These losses are structural rather than temporary:

What this cannot do, stated before anyone else
says it

§ 4
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None of these is a reason not to convert. They are the reasons to
describe the conversion accurately.

O N  T H E  P R O V E N A N C E  O F  T H I S  M A T E R I A L

The method and measurements here were developed inside
crunch.md, a Digital One product; the defect found by re-

measuring that product's own published claim is set out in Paper
002, §2. The engine, crunch-core , and its MCP server are Apache-
2.0 licensed and run offline; the hosted service is proprietary. The
repository is not public yet, so that licence is a statement of intent
rather than something a reader can check today. The corpus is
public, and the native column can be re-counted by anyone holding
the manifest and a key. Deliberately absent: prices, plans and tiers,
and deployment internals.

A merged cell is flattened. The GitHub Flavored Markdown table
extension defines a header row, a delimiter row and data rows;
colspan, rowspan and merged cell do not occur in the specification.
[5] In a PDF a spanning cell keeps its text in the first column it covered
and the rest come through blank; in a presentation the covered cells
are gone rather than blank. The table is named in a warning, the
structure score subtracts, and no completeness claim about tables
survives it.

1

A picture is not read. A figure becomes a placeholder holding its
position, carrying a caption only where one was found on the page —
never one generated on the page's behalf. The dimensions citable out
of a drawing are therefore the ones that were in a table, and because
a merged cell there is flattened, not even all of those.

2

Some structure is not extracted at all. DOCX headers, footers,
footnote and endnote text are not, and the emitter has no footnote
syntax on any input path — so nothing here claims footnotes survive
as footnotes. Tables are skipped on rotated pages; formula cells with
no cached result come through empty. Most of those announce
themselves in a warning. The missing footnote syntax does not.

3

A line read off pixels is capped below certain — never certain , and
flagged for help at or below guessed  — and handwriting is declined
rather than guessed: a signature or a margin note comes back as a
page named for a person to check rather than as text.

4

On Gemini the sign reverses. Google's documentation states that
each document page is equivalent to 258 tokens, and that you are not
charged for tokens originating from the extracted native text in PDFs.
[6] Markdown at 1,323 tokens a page therefore costs about 5.1× the
native file there. On Gemini, send the PDF.

5
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P A P E R  0 0 2  ·  M E T H O D

The honest number
moved downwards.
What conversion removes is the page image, a flat charge that
does not care what is printed on the page, so a percentage
divides it by a variable one. A published 64% was counted with
another vendor's tokenizer on sixteen private PDFs nobody
outside could re-run; re-counted with the vendor's own counter
on a public corpus, it came to 53%: the honest number moved
downwards.

PAPER · 002 PUBLISHED · 11 SEP 2026 READING · 8 MIN

LICENCE · CC BY 4.0

Canonical · digital1.foundation/articles/the-text-layer/002-the-honest-number-moved-

downwards.html

0 0 2

Of the 2,792 tokens a native page costs in Paper 001, §3, about 1,568 are
the page image, and that had to be established rather than looked up.
The vendor publishes two tiers — standard, capped at 1,568 visual tokens
an image, and high-resolution, for its 4.7-and-later models, capped at
4,784 — and says pages are rasterised server-side at dimensions you do
not control.[1] The three models of Paper 001, §3, are 4.7-and-later
models, so the table alone would place them on the higher cap, a factor
near three; Claude Haiku 4.5, measured alongside them below, sits on the
standard one.

The cheapest experiment closes it. One corpus document is a single
page, and its whole native cost is 3,007 tokens, text and image together.
A page cannot cost less than its own image, so 4,784 is impossible.
Subtraction — native minus a plain pdfplumber  text dump of the same
PDF, no Markdown syntax, per page — puts the median at 1,569 tokens on
Claude Opus 5 over all sixteen, range 1,309 to 1,618, and 1,568 on Claude
Haiku 4.5 over the thirteen it accepted, range 1,289 to 1,616: one token
apart across a supposed threefold boundary. The dump is a proxy for the
vendor's own extractor, and where it over-counts, as on dense

A flat charge divided by a variable one§ 1

https://digital1.foundation/articles/the-text-layer/002-the-honest-number-moved-downwards.html
https://digital1.foundation/articles/the-text-layer/002-the-honest-number-moved-downwards.html
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mathematics, the residual is understated — a bias running away from
4,784, not towards it. At 1,568 the extracted text implied by the corpus is
1,224 tokens a page; the dump came to 1,239, 1.2% apart.

Which is why the reduction column in Paper 001, §3, is mostly arithmetic:
what conversion removes is the page image, and the page image does
not care what is printed on it. Thirteen of the sixteen save between 1,365
and 1,676 tokens a page — inside 15% of the 1,568-token page image —
while their reductions run from 38.3% to 73.1%. The three that save less
save 368 to 1,141: a mathematics-heavy paper, a tax booklet, and the two-
page tax form whose 11.1% is the floor. Across the corpus 1,469 tokens a
page stop being billed. Estimate an estate in tokens, not in percent —
what may not be said is that a particular estate will see 1,469.

M I X E D  P A G E S

EU regulation, English · 88 pages · 59.3%

native · 2,792 tokens/page

image 1,613 text 1,179

crunched · 1,136 tokens/page

markdown saved 1,656

1,656 tokens/page stop being billed

F I E L D  L A B E L S  O N  A  G R I D

tax form · 2 pages · 11.1%

native · 3,320 tokens/page

image 1,618 text 1,702

crunched · 2,952 tokens/page

markdown saved 368

368 tokens/page stop being billed

the page image is the part that stops being billed, and it is the same size on both pages

where the Markdown costs more than the text it replaces, most of that saving goes back

FIGURE 1  One page, two bills. Bars are tokens per page at one scale; the text figure is the
measured plain-text dump, and the image figure is the remainder after it.

One pair makes the point without interpretation. The GDPR is published
by the same office in English and in Hungarian — the same 88 pages, the
same page image to within three tokens, 1,613 against 1,610. The
Hungarian text costs 1.69× the English, the Markdown 1.71×; the
reductions are 59.3% and 46.2%, and the tokens saved are nine apart.
Thirteen points worse as a percentage, the same conversion in tokens:
the difference is a property of the tokenizer, and it moves both sides
together. The Hungarian conversion is not worse. The denominator is
larger.

The method in Paper 001, §3, is the corrected one. The figure crunch.md
published until 7 September 2026 was 64% — 64.4%, rendered 64%. It
was obtained in the ordinary way: a corpus, a tokenizer, an arithmetic.
Each part was defensible alone. Two were wrong together.

The defect: a claim about one vendor, counted
with another's tokenizer

§ 2
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DEFECT · FOUND BY RE-MEASURING WITH THE VENDOR'S OWN COUNTER, 7
SEPTEMBER 2026

A proxy tokenizer, and a corpus nobody outside could re-run

The conditions are ordinary rather than exotic. The counter was
tiktoken o200k_base , another vendor's tokenizer, running locally.

The corpus was sixteen private PDFs, 152 pages, on one laptop, and
nobody outside could re-run it. The page image was read off a
documentation table.

as published · 16 private PDFs · 152 pages · one laptop

counter   tiktoken.get_encoding("o200k_base")

native    566 text + 1,568 image = 2,134   image read off a cap

markdown  760

1 − 760 ÷ 2,134 = 64.4%   →   published as "64%"

re-counted · count_tokens · 16 public PDFs · 861 pages

1 − 1,139,102 ÷ 2,404,262 = 52.6%   →   published as "53%"

Two things changed at once. A proxy tokenizer does not fail loudly;
it fails plausibly, returning numbers of the right order. And the

private corpus was far sparser — part of why its extracted text
came out at 566 tokens a page against the 1,224 the public corpus
implies, and how much of the rest belongs to the change of
counter cannot be recovered now. A private corpus also removed
the mechanism that would have caught either: somebody outside
re-running it.

The native side moved in the claim's favour; the engine's own output
moved further against it. The expectation had been that 64% was
conservative. The honest number goes down, not up. The vendor's own
documentation says its 4.7-and-later models produce roughly 30% more
tokens for the same text than its earlier ones[2] — the size of the error a
stale count of its own makes; no published figure relates another
vendor's tokenizer to this one, and it was never a stand-in.

A constant that already contained the words

The engine also reports a ratio per conversion, and its estimate of the
native cost was the document's own extracted text plus a per-page
constant of 1,750 — read as the mid-point of the 1,500–3,000 tokens a
page the vendor quotes. The vendor labels that range text and adds the
image on top, so the document's words were charged twice.



D I G I T A L  O N E  F O U N D A T I O N PAPER 002 · THE HONEST NUMBER MOVED D…

12digital1.foundation/articles/the-text-layer/ · CC BY 4.0

as shipped · the constant read as "text + page image"

native_estimate = extracted_text_tokens + 1,750 × pages
the document's words are counted once in the first term and again inside the second

corrected · the constant is the page image alone
native_estimate = extracted_text_tokens + 1,568 × pages

one 14-page document · reported ratio 0.688 → 0.657
a private file, counted with the engine's heuristic tokenizer — illustrative only

The documentation is what hid it: a reader checking the line sees a mid-
point, a range and an attribution, and reads softness rather than error. A
softer estimate would have been forgivable. Double-counting was
arithmetic.

A score that fell because detection improved

The engine's other number is a structure score out of 100, and a repair to
table detection made it fall.

one partially-ruled table, alternate rows shaded

before   6 one-row lattices; any under 2 rows dropped → 5 lost as prose

after    stitched back into one table

         40 markdown table lines → 89 · 0 words lost · 9 gained

         needs_help       23 → 23    integrity did not move

         structure_score  82 → 78

The conversion had plainly got better — nine words recovered, none lost,
five discarded fragments stitched back into the one table they came
from. The fall sat in the tables component: a metric is defined only over
what the pipeline detected, so what it missed is not scored badly — it is
not scored at all. Twice in one session, the same night 64% became 53%,
a number got worse because the thing measuring it had got honest.

The base conversion path is deterministic by design and by
documentation — the same bytes in, the same Markdown out — and it
calls no model. An enhancement tier that would call one is planned and
does not exist in the code these notes draw on; the property tests that
would hold determinism there are a plan rather than a suite, and there are
no golden files to diff against.

Across that path one module opens a socket: the fetcher that exists
because a caller asked for a URL. One more can — an optional token
counter, off by default, needing both a credential and a flag. Naming both
is the point. OCR is where a page most obviously could leave, so it ships
as a provider protocol with none enabled by default: an installed provider
is listed rather than activated, and with nothing named a scan is
detected, its pages are named, and the conversion refuses rather than

Where it runs, and what the result records§ 3
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inventing text. Egress is a declared field — local , private_network  or
third_party  — checked before the first page is rendered and recorded

on the result, so a cloud provider is turned away before it authenticates.

The shipped provider is local Tesseract with seven language packs (hu,
de, en, pl, ro, cs, sk), handed rasters rather than the document; a
converter for legacy Office formats declares a risk  rung the same way
but is handed the file itself, and nothing in its sandbox stops that
program opening a socket. The protocol cannot prove a provider opens
no socket and does not pretend to: it makes the claim explicit, checkable
in advance and recorded.

What conversion buys at the far end is one context, and therefore one
answer. RFC 9110 is 194 pages;[3] converted and counted on Claude Haiku
4.5, 126,739 tokens — inside that model's 200K window, the smallest in the
range.[4] Three corpus documents were refused outright as native
uploads there: a maximum of 100 PDF pages may be provided. All three
counted as Markdown, and two fit the window they had been refused
from. The third does not. The window decides what fits, not a page count,
and the engine caps intake at 2,000 pages — "the longest thing in the
estate goes in whole" is not a sentence this paper can write.

Throughput is CPU-bound and per core — about 6 ms a page for a report
with a clean text layer, about 513 ms for a dense design-heavy one,
median of three runs on one production machine. Neither document is in
the public corpus, so these two figures cannot be re-run from this paper.
The 86× is the document, not the machine, and there is no GPU in the
path: a machine full of accelerators converts an estate with them idle.

O N  T H E  P R O V E N A N C E  O F  T H I S  M A T E R I A L

The method and measurements here were developed inside
crunch.md, a Digital One product, and the defect in §2 was found

by re-measuring that product's own published claim. The engine,
crunch-core , and its MCP server are Apache-2.0 licensed and run

offline; the hosted service is proprietary. The repository is not
public yet, so that licence is a statement of intent rather than
something a reader can check today. The corpus is public, and the
native column in Paper 001 can be re-counted by anyone holding
the manifest and a key. Deliberately absent: prices, plans and tiers,
and deployment internals.
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P A P E R  0 0 3  ·  R E S E A R C H

Beyond the text layer.
Converted, the text travels and the pictures do not, so anything
said about a drawing is generated rather than extracted — a
claim, not an extraction. One thread runs through what follows:
the conversion record — including the hash this engine does not
take — which continues, with the ledger of what is open, in Paper
004. This paper sets out what would have to be true before such
a claim reaches a model, and what would count as a result.

PAPER · 003 PUBLISHED · 11 SEP 2026 READING · 7 MIN

LICENCE · CC BY 4.0

Canonical · digital1.foundation/articles/the-text-layer/003-beyond-the-text-layer.html

0 0 3

An organisation runs a supplier's drawing pack through a document
pipeline, a model reads the result, and a compliance summary quotes a
tolerance from it. Six months later the part fails, and someone who owes
the organisation nothing asks what the model was shown. Not the
drawing — the bytes. Where nothing was recorded, the honest answer is
a filename and a date, which is a claim.

Conversion is an event, and it can be recorded like any other. What exists
today is more than nothing and less than a record: the sha256 of the
source bytes, the converter and its risk rung where one ran, the OCR
provider, its egress and a status per page — and no page text, since an
audit record carrying the document defeats its purpose.

Three things are absent. No engine-version field appears in the
documented response; nothing points a derived statement back to the
pixels; and the output side is unhashed — the bytes that went in are
fingerprinted, the Markdown that came out is not.

What the model was shown, six months later§ 1

http://127.0.0.1:41181/articles/the-text-layer/004-properties-not-promises.html
http://127.0.0.1:41181/articles/the-text-layer/004-properties-not-promises.html
https://digital1.foundation/articles/the-text-layer/003-beyond-the-text-layer.html
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T H E  R E Q U I R E M E N T ,  P R E C I S E L Y

A conversion record must let a reader holding the source bytes
recompute the chain: that this source produced this Markdown
under this converter; which pages left the machine; which
statements were extracted and which generated. What it cannot
let the reader recompute, it must name.

The text a reader sees is one layer of a PDF; figures, scanned annexes,
drawings, charts and photographs sit outside it. A picture becomes a
figure block holding its position, carrying a caption only if one was printed
beside it, never one the engine wrote. A page uploaded natively arrives as
an image and its text, which is what lets a reader ask the model about its
charts;[1] the converted page cannot be asked, and that is what
conversion gives up.

OCR does not close the gap, because it reads glyphs rather than
pictures: over a schematic it recovers the labels and leaves the
schematic. The provider is handed a raster rather than the document —
rasters in, lines out — and each line is capped at inferred , because
certain  means the format said so. The difficulty is not local to one

engine: a 2026 benchmark on engineering drawings reports models
reading a drawing's text far more accurately than its symbols, and calls
symbol-centric understanding unsolved[2] — the authors' word, on their
own preprint.

A merged cell has no representation in the Markdown emitted[3] — Paper
001 §4 gives the specification — so the cell is flattened and the table
named in a warning. The tolerances citable from a drawing are those that
were in a table, and not all of even those.

DEFECT · FOUND BY ADVERSARIAL REVIEW OF A CAPABILITY-FIRST REWRITE

A completeness claim survived every check that was not a
reader

The conditions are ordinary rather than exotic. The proof sections
of a product page were rewritten from problem-framing to
capability-framing. No number changed, the claims file diffed +45
−2  with no source removed, and two sentences came out of it
newly false.

OCR reads the glyphs, not the picture§ 2
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// the two sentences that came out newly false

"The longest thing in your estate goes in whole."

"…the tolerances you can cite are the ones that were in a table,

   and they are all of them."

// what the checks returned

type checker · test suite · claims diff → PASS

// what was true, one panel away on the same page

the window decides what fits, and intake caps at 2,000 pages

a merged cell is flattened, so a table can lose a tolerance

Nothing mechanical caught either, because nothing in the pipeline
reads English. The second is the instructive one: it asserted a
completeness no claims-file row supported, with the counter-
example one panel away on the same page.

Absolutes arrive during positive rewrites, and the strongest sentence in a
rewritten section is the likeliest to have overshot.

Knowing what is in a picture is several jobs wearing one name: reading
values off a chart, recovering the instruments and connections of a
piping and instrumentation diagram, following a floor plan or an assembly
drawing, naming what a photograph of a site shows. They are one kind of
thing — every one of them is generated — and they differ sharply in
difficulty and in whether anyone can score them.

Extraction is deterministic and checkable; description is generated and
is a claim. The same bytes give the same Markdown — asserted in the
engine's documentation rather than demonstrated by a published
corpus, as Paper 004 §4 records — so a doubter can convert the file again
and diff. A description cannot be re-run that way: a second run may write
another sentence, and either may assert what is not in the picture. A 2018
study found captioning models "prone to 'hallucinating' objects that are
not actually in a scene", and a 2023 study finds the current model class
inherits it.[4]

One vendor's documentation instructs that image interpretations be
verified.[5] So a description reaching the model is labelled as derived,
kept below certain  — OCR lines are capped at inferred , and a
generated sentence has no claim to sit higher — and carries a way back:
page, bounding box and the sha256 of the raster. It exists only where the
pipeline owns the rasterisation: a natively uploaded PDF is rasterised

A picture is a claim waiting to be made§ 3
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server-side "at dimensions you don't control", so the coordinates that
come back cannot be reliably mapped onto the page. A caption so
recorded is locatable, not true.

E X T R A C T E D  ·  D E T E R M I N I S T I C  ·  C H E C K A B L E

same bytes in · same Markdown out

source.pdf · sha256

text layer · positions

Markdown · what is read

convert it again and diff: the bytes agree or they do not

D E S C R I B E D  ·  G E N E R A T E D  ·  A  C L A I M

a model looks at pixels and writes a sentence

page raster · p.14 · sha256

bounding box on that raster

caption · enhanced: true · ≤ 0.75

the box and the hash check against the raster

the sentence does not: locatable, not verified

FIGURE 1  Two chains, one source. On the left every link recomputes from the bytes except
the last, because the converter records no hash of its output; on the right, page, box and
hash check against the raster and the sentence does not. The right-hand chain is not built.

A derived statement needs its provenance committed with it, and
committed injectively: caption, page, box and hash run together by plain
concatenation let whoever writes the record move the boundary
between them — the defect Paper 002 of The Project Handshake found in
its own leaf encoding. A verifier checks the box against the raster, not the
sentence against the picture.

The direction under research is an enhancement tier over the
deterministic baseline, and none of it is built: the engine accepts the
option today and ignores it. It would act only on blocks already flagged as
needing help — figure alt-text, chart-to-table, reconstruction of flattened
merges, semantic chunk boundaries — marking each touched block
enhanced: true , returning the deterministic output byte-identical when

the tier is off, aborting to it at a cost ceiling, and routing model calls
through a gateway with an evidence log.

The difficulty is evaluation, and it is uneven:

What is being researched, and what would count
as a result

§ 4

https://digital1.foundation/articles/the-project-handshake/002-two-trees.html
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DERIVED OUTPUT SCOREABLE AGAINST WHAT

Chart → data table Yes The chart's own data, where the document carries
it; otherwise ground truth has to be made first.

Diagram → node
and edge list

Yes Graph-level ground truth, with edge accuracy as
the metric; a publicly accessible P&ID benchmark
so annotated exists — the first, its authors say.[6]

Flattened table →
reconstruction

Yes, with a
ceiling

Human layout annotation — and annotators
disagree, so their agreement is the ceiling.[7]

Free-text caption Largely
not

High scores on the standard caption metrics do
not imply less hallucination.[4] Free-text
description resists scoring, which is the honest
reason to prefer the rows above.

A piping and instrumentation diagram is drawn in a vocabulary —
ANSI/ISA-5.1-2024 establishes "a uniform means of designating
instruments and instrumentation systems used for measurement and
control"[8] — and a vocabulary invites structured output rather than
prose: node and edge lists, tag-to-value statements, each carrying its
box and raster hash. A result would be a measurable margin over the
baseline on a corpus with ground truth, and for an estate's own drawings
no such corpus exists: the published benchmarks are other people's
documents, and annotating an estate's own is work that would have to be
paid for before anything could be scored. Marked open, all of it.

O N  T H E  P R O V E N A N C E  O F  T H I S  M A T E R I A L

The engine these notes draw on is crunch.md, a Digital One
product. Its core engine and MCP server are Apache-2.0-licensed
and run offline; the hosted service is proprietary. The repository is
to be published at a named milestone rather than readable today,
so that licence is a statement of intent, and the engine behaviour
these sections describe cannot yet be checked against its code.
The references can: each points at a public page or preprint.
Deliberately absent: prices, plans and tiers, and deployment
internals.

References

Anthropic, PDF support, Claude Developer Platform documentation, "How PDF support
works", platform.claude.com/docs/en/build-with-claude/pdf-support, read 11
September 2026.

1

A. Kondratenko, M. Birhane, H. E. Hsain, G. Maciocci, AECV-Bench: Benchmarking
Multimodal Models on Architectural and Engineering Drawings Understanding,
arXiv:2601.04819, January 2026. A preprint; "remains unsolved" is the authors'
assessment.

2

https://platform.claude.com/docs/en/build-with-claude/pdf-support


D I G I T A L  O N E  F O U N D A T I O N PAPER 003 · BEYOND THE TEXT LAYER

20digital1.foundation/articles/the-text-layer/ · CC BY 4.0

GitHub, GitHub Flavored Markdown Spec, version 0.29-gfm (2019-04-06), §4.10
"Tables (extension)", github.github.com/gfm/, read 11 September 2026.

3

A. Rohrbach, L. A. Hendricks, K. Burns, T. Darrell, K. Saenko, Object Hallucination in

Image Captioning, arXiv:1809.02156, EMNLP 2018; and Y. Li, Y. Du, K. Zhou, J. Wang, W. X.
Zhao, J.-R. Wen, Evaluating Object Hallucination in Large Vision-Language Models,
arXiv:2305.10355, EMNLP 2023.

4

Anthropic, Vision, section "Limitations", platform.claude.com/docs/en/build-with-
claude/vision; and Coordinates and bounding boxes,
platform.claude.com/docs/en/build-with-claude/vision-coordinates. Both read 11
September 2026.

5

J. M. Stürmer, M. Graumann, T. Koch, From Engineering Diagrams to Graphs: Digitizing
P&IDs with Transformers, arXiv:2411.13929, IEEE DSAA 2025. "First publicly accessible"
is the authors' claim.

6

B. Pfitzmann, C. Auer, M. Dolfi, A. S. Nassar, P. W. J. Staar, DocLayNet: A Large Human-

Annotated Dataset for Document-Layout Analysis, arXiv:2206.01062, SIGKDD 2022.
7

ISA, ANSI/ISA-5.1-2024, Instrumentation and Control – Symbols and Identification,
purpose sentence from the committee page, isa.org/standards-and-publications/isa-
standards/isa-standards-committees/isa5-1, read 11 September 2026.

8

https://github.github.com/gfm/
https://platform.claude.com/docs/en/build-with-claude/vision
https://platform.claude.com/docs/en/build-with-claude/vision
https://platform.claude.com/docs/en/build-with-claude/vision-coordinates
https://www.isa.org/standards-and-publications/isa-standards/isa-standards-committees/isa5-1
https://www.isa.org/standards-and-publications/isa-standards/isa-standards-committees/isa5-1


D I G I T A L  O N E  F O U N D A T I O N PAPER 004 · PROPERTIES, NOT PROMISES

21digital1.foundation/articles/the-text-layer/ · CC BY 4.0

P A P E R  0 0 4  ·  R E S E A R C H

Properties, not promises.
Extraction from a text layer is deterministic and checkable; past
it, questions are open. Where converted Markdown should live is
the corpus owner's question, and the record is the canonical
Markdown and a hash over it: every index above that pair can be
dropped and rebuilt from it. Repetition across an estate is the
part an archive could compress, and the archive must reproduce
the canonical bytes exactly; no compression figure appears
here. Egress declared as a field and written onto the conversion
is a property, not a promise, because a policy says where pages
are allowed to go and a record says where they went.

PAPER · 004 PUBLISHED · 11 SEP 2026 READING · 7 MIN

LICENCE · CC BY 4.0

Canonical · digital1.foundation/articles/the-text-layer/004-properties-not-

promises.html

0 0 4

Everything in Paper 001 and Paper 002 describes a floor rather than a
finished thing. Extraction from a text layer is deterministic and checkable

— a value can be traced to the row it was printed in — while anything said
about a picture is generated, and is a claim. Three questions sit past that

line and none is answered here: how a description of a figure might reach
a model honestly, labelled as derived, kept below certain , carrying a way
back to the pixels; where converted text should live once there is a
corpus of it; and what an estate's own repetition makes compressible.
They are the subject of Paper 003 and of this paper, marked in both as
open research rather than as results. None of them exists in the code
these notes draw on.

Today the engine returns Markdown and a structure map and stores
nothing, a decision rather than an omission: the moment an engine
embeds, it needs a model, a store and a network, and the property being

What is open past the text layer§ 1

Where the Markdown should live§ 2

https://digital1.foundation/articles/the-text-layer/004-properties-not-promises.html
https://digital1.foundation/articles/the-text-layer/004-properties-not-promises.html


D I G I T A L  O N E  F O U N D A T I O N PAPER 004 · PROPERTIES, NOT PROMISES

22digital1.foundation/articles/the-text-layer/ · CC BY 4.0

protected — that documents stay inside the operator's perimeter and
jurisdiction — is gone.

So the question belongs to the corpus owner: a document store, one
record per source with sections addressable by heading path; a vector
index, chunks mapped to embeddings; or both. They are the same kind of
thing — derived indexes over a canonical text — since an index adds no
information and dropping it deletes nothing, because it rebuilds.[1] A
vector index is derived twice over, the boundaries a pipeline decision and
the embedding a model's output.

The record is the canonical Markdown and a hash over it. Every index
above that pair is a derived structure that can be dropped and rebuilt
from it. The discipline that follows is exact: whatever an index returns
must be re-findable in the record, or it has left the chain — and a store
that cannot name the bytes its answer came from has quietly become
the record itself. A direction, not a decision, taken jointly by those who
own the corpus.

Estates repeat themselves — running headers and footers, boilerplate
clauses, recurring tables, template pages. Inside one PDF the engine
already strips headers, footers and page numbers, and because that is
the one pass that deletes text, dropped lines are warned. Across
documents it does not look.

Content-defined chunking sets block boundaries from the bytes rather
than from position, so a repeated block gets the same boundaries
wherever it sits; content addressing makes a block's identifier the hash of
its contents, so duplicates coalesce and corruption shows on read.[2] A
repeated clause is then stored once and referenced by hash — cacheable,
and more to the point checkable. The chunk sizes and window widths in
that work were tuned for source trees over slow links, so no compression
figure appears here: none has been measured on a Markdown corpus.

Prompt caching has the same shape and not the same lifetime: a hit
requires byte-identical segments, and the default is five minutes, an hour
at additional cost.[3] A cache is a cost instrument with a horizon in
minutes; an archive is a record. What repetition invites is an archive
format for Markdown corpora: dictionary compression across documents,
block-level deduplication, an index. The dictionary format RFC 8878
specifies travels out of band, identified by an ID the decoder checks, and
that specification leaves its provisioning "being explored".[4]

Repetition is the compressible part§ 3
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W H A T  M U S T  N E V E R  B E  T R A D E D  A W A Y

The archive must reproduce the canonical bytes exactly. A
reference is a commitment, not a summary; a deduplicated block
that is "close enough" is an edit, and an edit breaks every hash
above it. Content addressing is parameter-sensitive too: identical
text under different hash, chunking or encoding settings gets
different addresses,[5] so a format has to pin all three. None of this
is built.

Egress declared as a field and written onto the conversion is a property;
"documents stay in Europe" is a promise. A policy says where pages are
allowed to go, a record says where they went, and the two are
indistinguishable while nothing goes wrong.

The fifth property is the record itself, and its limit belongs in the same
breath. Paper 004 of The Project Handshake gives the general form: a
record shows what was done, not that it was right. A conversion record
shows that a page went to a local binary and how confident that binary
reported itself to be, not whether the lines it returned are the lines on the
page.

A record says where pages went, not that the
lines are right

§ 4

Egress as a recorded fact on the conversion, with a status for every
page. A declared field, checked before a provider authenticates and
written onto the result: enforcement of a declaration, not proof of
one. Paper 002 §3 gives the rungs.

Determinism. The same bytes give the same Markdown — asserted in
documentation rather than demonstrated by a published corpus, the
property tests that would pin it planned rather than run, and table
column alignment dropped on emission, denting idempotence.

Measurement with the counter the claim is about. Stated against
native document upload on one vendor's models; on a vendor billing a
flat rate per page the sign reverses. Paper 001 carries the figures and
the spread.

Estate economics on CPUs inside the building. CPU-bound and per
core, with no GPU in the path.

https://digital1.foundation/articles/the-project-handshake/004-what-verification-cannot-see.html
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// what a conversion record carries today · fields present where each step ran

meta.source_sha256    60b30efa…d814c89   // rfc9110.pdf, 194 pages

structure.converted   {converter, converter_version, risk, endpoint}

structure.ocr         {provider, provider_version, egress, endpoint, pages.*}

                      // page text deliberately absent

blocks[*].confidence  1.0 certain · 0.75 inferred · 0.45 guessed · 0.2 salvaged

blocks[*].enhanced    // false on every block: the tier does not exist

// needed, and not there

a hash of the Markdown that came out

the engine release, which the documented response has no field for

per derived block: page · bounding box · raster sha256

an open schema anyone can implement and check

Those last four lines are the proposal. What does not exist is an agreed
shape: an open schema for conversion records — the fields, the hashes,
how a derived block points back to its raster — is the kind of open
standard the Foundation being established is meant to steward. These
notes propose only that it should exist.

Collected here, because a reader deciding what to demand is entitled to
them together, each with what would settle it and who decides:

An honest ledger of what is open§ 5

Whether a generated description can be kept below certain  and
still be worth having. Settled by a tier shipping with every touched
block marked and capped, falsified if the cap is lifted. The engine's
owners decide.

1

Whether chart-to-table and diagram-to-graph can be scored on an
estate's own documents. Settled by ground truth that does not exist
yet, and a margin over the baseline. The estate owner decides, and
pays for the annotation.

2

Where the canonical Markdown lives, and what is derived from it.
Falsified by an index whose results cannot be re-found in the record.
The corpus owner decides.

3

Whether chunking and dictionary compression pay on Markdown
corpora. Settled by measurement on a named corpus, of which no
figure exists, and falsified if body repetition proves smaller than the
furniture already stripped. Whoever runs it decides.

4

Whether a declared egress can be enforced below the engine.
Settled at the operating-system boundary, where a service unit can
deny a converter the network; the engine declares and records, and
cannot prove. The operator decides.

5



D I G I T A L  O N E  F O U N D A T I O N PAPER 004 · PROPERTIES, NOT PROMISES

25digital1.foundation/articles/the-text-layer/ · CC BY 4.0

Nothing above is committed: the decisions are joint, and these notes
take none of them.

O N  T H E  P R O V E N A N C E  O F  T H I S  M A T E R I A L

The engine these notes draw on is crunch.md, a Digital One

product. Its core engine and MCP server are Apache-2.0-licensed
and run offline; the hosted service is proprietary, and the
repository is to be published at a named milestone rather than
readable today, so that licence is a statement of intent rather than
something a reader can check today. What is published here is
method and open questions, not a product argument. Deliberately
absent: prices, plans and tiers, and deployment internals.

Whether an open schema can be written so that two
implementations agree. Settled by two independent
implementations checking each other's records, and held by a body
that owns no product — the Foundation being established, if those
establishing it so decide.

6
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