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TM= S20I2F SXFAL0|Q] of LS HESILICH I A2 T AtO|of 5 JAPE QI AR RIL|CH zenfmt
= ZigE Edet 2 HEY| 2 1971X] 23 YAIZ 91 GitHub Flavored Markdowng &3 gtL|Ct Pandoc
o2 S22 HeIE MSstotn oK gbELICE A 22 engine, 283t resource limit, {3 7Hstt £,
Het T el2 WEE S7IX| gb= 2o YSELch

O] EME zenfmt ALEXE st =0 QHHMRULICE FO| 22Xt 22 & =MZ CLI, document

representation, format reader, Markdown writer, resource limit, Zig?t Python API, browser H¥,

server, benchmarks MHgL|C} code 0|2, command line option, report code, API field, format 0|

2o O[|2 2AISID M & 9D 2 oo| HY|2 QKX|EHC}

M7 ZHL docs/zds/ 2| Zen Discussion, & ZDS 7|E0f| EZEL|CH ZDSE ZEHEQ| M| Ato|2 2

IO 2 FAILICL O] QM= I E SIS A= WHE MESH, o MEiof HiZo| Hegh mj it

ZDSE QtugtL|ct.

zenfmtOll= HA| AAE o|1n= M| 7HX| 2f£50] J}ELICE

o MH 2MS ST|X| 11 ENGHH termmall'f Q1H manifestof] 25 7|=gtL|CL.

« core= ME YAIS AX| p&LICH HAINCH =2 El reader EE= writer pluginO| A&LICE.

« BE EME MY £ gl= YHOZ B archive, stream, nesting, 23 37|, memory0i| st otA S
=



zenfmt =01 &A1 S0{7HH

2 A Heko| FH| 2

| S

2.1 2X|et 71 B2 ALEH

GitHub ReleasesOll A platform0il %= native archiveE Liz{0} E£S EH HIZ M&e 2 JUSLICE O]
A md stLbol| CLI”E server?Zt & £0 LSH Java, Python, npm, OCR, VLM, model fileO| Z23}X]|
Qt&LICE PythonOlME zenfmt wheelS AFRE & USLICEH

macOSO| A= repository2] Homebrew cask= AF2E £ UELICE Apple SiliconO|Lt Inteld]] &= 22
self contained archiveE GitHub ReleasesOf|A] =& gt&L|CE,

brew install --cask \
https://raw.githubusercontent.com/insanai/zenfmt/main/packaging/homebrew/Casks/zenfmt.
rb

zenfmt report.docx

712 d™EM= o O+ HHl report.md @t report.md.zenfmt.json O] MZLICH A It 2 Markdown
artifacto| 1 & Hmj IS canonical JSON manifestLICt. 2AM 220t stdoutQ 2 HUj2iH 21t 2
O| AlsfgtL|ct.

zenfmt report.docx --stdout

£ AZ E X|™HSHH artifact, manifest, media resourceS StLtQ| transaction2 2 A|A|EL|C}. BHZto] Al
IHSHAHLE strict modeZt 75 6HH HuEtoh X E target file2 &71X| Q& LICH

zenfmt report.docx --output build/report.md
&l binaryoll Z&tHEl reader?t writer= CH2 commandZ & 4= A&LICH

zenfmt --list-formats

2.2 manifest7} &2 F= A

manifest= #eh 1HH9| custody recordLICt source®t artifacte| 0|&, TEE format, plugin id,
BLAKE3-256 digest@t €71 AST schema, document metadata, diagnostic report, plugin preservation
data, facet summaryZt 01 J&LICt. 2 input, version, option2 Z2 byteE THEL|Ct

0|Z #HBO|M 21T manifestE #9H zenfmtE digestE &QIgtLICt Y XISHH plugin datas 0|0 A AL
gt & QLT LX|SHK| kO™ stale manifest2tl 2106t P AISHH 22 %l metadatas A =2[oHX| k&
L{Ct.

2.3 diagnostic 27|
diagnostic2 Elm complleroﬂkl Hi2 =2 0 Wl 7tX| 220 =M= Eetct.
« 29i0| 2X27te
« O{CI0lI M ‘HZALIR
« zenfmte 1 [[H-v-01| FAE LK.
« M8XH= CHE0| RHE & & ULIR.
Zt reportOfl= docx.merged-cells-degraded 22 P El code: JELICE automation2 LSO o Xt
A OEOE £ J=s & A codeE 7|EC 2 THEISHOF BELICE. loss tier®lA degraded = TH=2HAX|
D8 S H7! 20|10, dropped &= E30|A LHE0| At2}E HLL|CE



zenfmt et=0{ E XM A EABEO FA| 2

2.4 5= code
code =2
0 artifact?t manifestE commit@&LICt warningO|Lt HE &40| giCt= 552 OFELICE
1 £ MEl container, 22 %l XML, reader?t &2 2& SO HASHK| 2 SLICEH
2 2 == gl= format, tHEl option, EO{AM7| HE & command AFEH0| X7t A}ELICH
3 1240] HAIE resource limitS A ELICH

o
S AHE A hint 2 QILICL ZIP central directory®| part name, OpenDocument@t EPUB2| mimetype,
FB directory stream, PDF header, RTF signature= 2! °._|°.=.“—|Ef SHEXR LHEO| CHEH LHES M5t
1 XtO|E report¥LICt AS3tE EME 2HSHA HEStD =8| AL FHX| 2&L|CH

[Fo=]
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3 stLt2] 35 document representation

2 E reader= 2 document IR2 FHE11 2 E writer= 3 IRMIA A&LICEH IR v2& CFS layerZ LIE

L|Ct.

« blockzt inline AST7} paragraph, heading, list, table, link, image, text Z2 £0|= 1= & EdEL|C}

« attributes?} identifier, class, key value attributeE 2 2gtL|Ct.

« resource store?t L& image Z2 binary resourceE digestZ 2|gtLICt.

« facetst style, tracked revision, page®t slide geometry, formula, provenanceE sparse stand off
annotation@ 2 H2gHL|Ct,

» plugin preservation data?t 53 format0i|2t 2|07} UX|Zt LIS round tripol] 22 = U= HEEH
2tetL|ct,

ASTE nodellCt objectE &YStX| 211 preorder struct of arrays®t u32 indexZ2 A2 EILICE subtree

7t < HRIO|E 2 B 2AL imit check?t Eh8tLICE immutable transform2 Z1tE CHA| THSH HEYY

X| 942 A4 subtreeE array rangeE SAFY £ QELICH

IR0l HET} QUCH= O|RE writer7t BHE 4 Ql= MEHX| &LICE 2F writers capabilitiesE Mistn

lowering planner?t RX|, tte2t, M7 rule2 MEISH reportE THSLICE. strict mode= DY E MT| Hof|

€2 71EL= Z0E HHY & AFLIC



zenfmt ot=01 A otLtel 3= document representation

4 Reader, Writer, Bundle

core= conversion pipeline2 ZXstX|2F DOCX, PDF, Markdown Z2 &4l 0|§2 R EL|C} format
plugin2 descriptor, reader & writer, capabilities, limits, report catalogE MSELICt 7|2 zenfmt
bundle2 HHEE|= pluging compile timeo| Z=&ErL|Ct.

Reader?| M2 parse M50 ELEX| Q&LICE

» containerE BX|7| M1t BX|= S¢t resource limitS X EgLICt.

o K| YSHX| QAL Chestsh= R0l A 7tstt HHE B2 reportE ®iLICH

« 2x2t index?t 2HIE document IRS SHELICE.

« mediaZ 9| patho| AX| @t resource stored| MEEtL|CE.

« preservation datag At7| namespace0i| 2t M & EL|CE

application2 273t format?t B2 &2 bundleS TS = USLICL Zig project= XA filter Mgt
& UELICL filtere visitBlock & visitInline 2 #¥5t1 project® build.zig & SdH pipelinedi|
compileEL|Ct LHE scripting runtimeO|Lt process AlO| serializationO| ZR3HX| E&L|Ct.



zenfmt ot=01 & A Reader. Writer. Bundle

5 Office2} container &l

HOE OHE o] A2 Z= ZAVt U= container®E 42 = ASLICHL

« DOCX, XLSX, PPTX, ODT, ODS, ODP, EPUB2 & ZIP package®L|C}.

« 0 & DOC, XLS, PPT= CFB compound fileS At2TtL|CE.

+ RTF= groupO| S E[= token streamL|Ct.

« PDFE indirect object, xref, content stream, font mapping2| Z&HIL|Ct.

ZIP reader= entry i3, entry StLEC| Xl 37|, M| BEl 37|, compression ratioE H|[SHELICE FH0)|
270t part namet 420 archiveE disk0l| EX| 24&LICH CFB reader= sector chain, directory tree,
stream boundaryE A5t loopE R&LICH XML pull parsere nesting, attribute, text 27| HI$tst
™ external entityE sHA5HX| F&LICE

spreadsheet?| formula, cell style, merged range= Markdown2Z &t™3s| HEPI7| O{HELICE
presentation2| position, speaker note, animation= OFEZLX|Q)LICE reader= HO|= text2} table
structureE 7tsst ot 7|10 LIMX|E= facetzt report2 MHTILICE PDF readere Zig2 F8i8t native
text extraction@t AH23HH OCR2 A& sHX| &L|Ct scan image XAl TH'E text”t QICHH O SHAE O
CHE EagfL|Ct.
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6 StLt2e] Writer

A% release= Markdownt S5LICE £ HR|E A |RXISHH B2 reader?t 20l 7tS0H 22 target2 =
f3t1 loss policyT o 2HsHEILICE.

Markdown writer= CommonMark®t GFM table2 &= gfL|Ct. blank line, newline, escaping2 &2}
st file 20il= newline stLtE £ trailing spacesE THEX| #&LICH 22 IRS Z2 byteS THELICH
embedded resource= 2t™El 0|22 21T media directorydf| A|A|=|2 manifestofl 7|2 E/L|Ct.

Y BoY £ gl 7AX0l= BAIHQ lowering ruleS M &LICE O] E S0 merged cell LHIE2 A cello||
£H7|20 covered position2 H|ZLICL page break= 25 dropped7t ELICH S& 3t style2 AZHOZ ZF
2 Markdown@! X2 20|X| t&LICt 2f TEE2 report2 H&LICH

strict mode= 5{8% £43 MEiT £~ QELCE

zenfmt report.docx --strict=content
zenfmt report.docx --strict=structure
zenfmt report.docx --strict=exact

content = LHE 242 HESILICL structure & X AKX HESID exact = L7l 2
o

=
SLICE 7|22k off = HEHS OtX| 1 &4 S HBL|CE strict refusal publication Hof| 20 &fL|Ct.



zenfmt ot=01 & A StLtel Writer

7 22 ZHH dataZ C127)

zenfmt= JHEE machine0| 3| Me|g = AUE F7|E &H A= oKX &L 2 limitdll= 0l
E, 7|23}, report code, i &sk0| JAELICE F2 AA 0= input bytes, archive entry £, ZXl bytes,
compression ratio, XML depth, AST node ==, text bytes, resource bytes, output bytes, conversion
timeO| AELICE.

CLIOIM = 2tXoh He| Qtof M L2 [imitS ZEY & UASLICE server= request body, concurrency, rate
limit, timeout ZA = SLICH limitof]l ==5t= 42 HAXQI refusalO| 1 exit code 30| crash7t Otgl
LICt.

browser profile2 tab2| memory2t A2 A|Zt0| I H|etH0|22 E4HL|CE WebAssembly moduleoi|
= filesystem, network, clock, randomness host import7t g{&L|Ct. Het2 workerOf| A AH =0 main
pageZt A% HSe & AUFLICH cancelZt timeout2 A =S BLHH pageE 2810| 7|CI2[A| SHA|
&L

EXME ZE2E OYS CHE Ti= 7|2 limitsE XI5t manifest®} reportsE 2HQlstH st HE0f| U=
strict level2 MEHSIN| Q. Ot Q121 SILIJF ML= 0|22 HFZ service?| sizeLt time limitS QI0HX| OF
MK,
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8 LHZE 2t Filter

8.1 Zig API

applicationOflA CLI2t Z2 engineg ==& & JUSLICH
const zenfmt = @import("zenfmt");

const result = try zenfmt.convert(gpa, io, .{
.input = .{ .path = "report.docx" },
.output = .{ .memory = {} },

1}

defer result.deinit(gpa);

Mottt typedt option2 AL FQ! package APIE 2QISHMIR. caller?t allocator2t 1/0 capability
£ HM3stH Zutofl= artifact, manifest, resources, reports?t ZHEILICt, binaryS Z0|1 4CHH
zenfmt_core.Bundle 0|A B R2%t pluginft Zete = JUESLICE

Filter= application0l compileEl= ZEQILIC} document nodeE 20t M2 M3t contentS gHetetL|
Ct Bt =5 227t 2 indexE M&ESHALE builderg AT 0] X & relation2 ZH=X| OMI K. filter7t 2tE
= &4& 3E report mechanismQ 2 EH6H{OF BfL|C}.

8.2 Python API
Python distribution2 typed dependency free wheelO|H %} platform2| native bridgeE E& gL
Ct. H2 S0fl= GILS siAEL|Ct.

import zenfmt

conversion = zenfmt.convert("report.docx")

print(conversion.text)

for report in conversion.reports:
print(report.code, report.problem)

str 2 SAHILE path@ILICH memory2| LHE2 bytes 2 F2s| TSI 0| S M[SdHOf ShL|Ct.

conversion = zenfmt.convert(
uploaded bytes,
name="upload.docx",
to="markdown",

)

output 2 X|&3SIH transaction publicationg ALE3IH target HOl manifest?t mediag THELICL.
zenfmt.Converter = immutable reusable policy valueZ global config, environment, networkZE ¢
X| ¢t&L|CH MOf= ConversionError, LimitExceededError, UnknownFormatError &2 %H2 exception

hierarchy® LIEILIT messages CLINE 2|, 21, CHS A E AHEL|CL

8.3 Browser API

release®| wasm32-freestanding bundledl= module, ES module adapter, worker, TypeScript
declaration0| £0 JA&LICt. adapter= artifact ensemble2 2HetstH remote serverZ fallbackstx| g
&LICE. static originO|A] 2HIZ application/wasm type2Z XM|E3st UIK T timeoutzt size policyE F

Me.

10



zenfmt St=0 =X LHEF 2 Filter
Web application2 npm install @insanai/zenfmt 2= Z2 dependency free browser distribution2

M £+ USLICE npm packagedl= ZAAFSE module, adapter, worker, declarations, capability
contractZt S0 U&LICE native CLI2t serverdf|= Nodelt npmO| ZR3HX| 4&LICE

11
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9 CLI &#11

XtE M= commande CHEaF ZH&L|C

zenfmt INPUT

zenfmt INPUT --output OUTPUT

zenfmt INPUT --stdout

zenfmt INPUT --from docx --to markdown
zenfmt INPUT --strict=structure

zenfmt INPUT --preserve-facets

zenfmt --list-formats

zenfmt --help

zenfmt serve --help

stdin0l|= file name hint7} SICEE EHE --from O] HRELICE artifactE stdoutd| M= diagnostic2
stderr2 LI2t shell pipelinedi|Ad 22| & USLICL BAMOE 5{85HX| oM J7|E =S HO{MX| ¢
SLICh

X|&st= 2= family= CHS 2t Z2&LICEH

=] SiA
=TT A

word processing  docx, docm, doc, odt, rtf

spreadsheet xlsx, xlsm, xlsb, xls, ods, csv, tsv
presentation pptx, pptm, ppsx, ppsm, ppt, pps, pot, odp
publishing epub, pdf, html

n1arkup markdown , asciidoc, rst, text

limit 7|22f2t diagnostic code A 552 F0f reference &, --help, machine readable capabilities
O|M =oleh &~ UELICE program2 AtHO ZZ0| OtL|2t 2™ El code®t schema versiondi| 2| ZsHof gt
LICt.

12
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10 #ixjof=3

benchmarke &2 M7 O correctnessE &QIEILICL. corpus manifeste H|AXF DpOkCt

source, format, size, SHA-2562 7|Z5IX|2t licenseZ7t MZ CI2 =S CHA| HYESIK] UASLICE

benchmarks/fetch_corpus.sh 7t Z2 byteE 7tX 2t digestE A3 LIt

MEZ CHE HEZ2 L5 EngfL|ct.

+ Native CLI= zenfmt, Docling parser only, AnyDoc, Pandoc®| coverage, wall time, CPU time, peak
RSSE H|wgLC}.

« Browser= WebAssembly download size, cold ready, warm conversion, native artifact2t2| parity
£ ZHELICL

« Servere 7| A& zenfmt2t Tika ServerQ| startup, warm latency, peak RSS, concurrency'
throughput2 Z&gLICt

« Output preservation2 format tool neutral oracleE At8st 02| F& TS StLte| &2 |
X| et&LICt.

Docling®llA= OCR, VLM, ASR, layout model, table model, enrichment, acceleratorg 2% 111

parser backend2t AFEEILICE zenfmtet H| ot & A2FS| machinedi| A Al pipelineO| OtL! parser path

£ H|W5t7| IS LICE X|ASHX| Q4= file2 unsupported2 E0|H 235| =21 ZfOZ MHELL AIZ ©

2hstx| eb&L .

ratio= comparison tool2 zenfmtZ Lh= ZILICE 1.02CH 3™ 0] ZH0AM comparison toolO| siE

resourceS Ol AFERUCH= ZRLICH F =77t 25 430t shared files2F AFE3ll geometric means #&f

L|C}. release, machine, benchmark lens?}t CHE Xt= A1X| &L|CH 2ot WaEl2 MlSots &1 A=

Ol 2= Mo & &2l7t oteL|Ct.
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11 Server

Z2 zenfmt A I+A0f| server, OpenAPl document, database migration, web assets7t £0{ Q&LICt.

zenfmt serve
curl -s -T report.docx \
"http://127.0.0.1:8998/api/v1l/convert?to=markdown"

open modeE 7|2MOZE 127.0.0.1:8998 ATt listendt1! account §10]| statelessZ SZFELICE. local
toolO|Lt SH|El sidecarOf] ¥H&LICE /docs & LHE OpenAPI reference0|1l /openapi.json 2 OpenAPI
3.1 contractL|Ct. 215 10| web rootE €™ ALY & gl= 22| 2HH Al Z7H API 2ME QrLfehL|Ct.
3R deployment0i|= secure modeE A% L|CE

zenfmt serve --secure --data-dir ./zenfmt-data

secure modet user, role, API key, session, audit log, administration UIS Z=7\&L|Ct. operatorZ}
data directoryE HA|SHH CHE 2| X|0f| 22l stateE THSX| YELICE reverse proxydlA TLSE M2|stn &
= 7t5¢t bind addressE H[etstM|R. APl key:= ot H2F £04 =10 |ogOil credentialO|L} document body
£ H7|X| otM|R.

conversion endpoint= 4t response?t streamings X[ LICE. client= request size, timeout, retry
policyE &1 HTTP status® structured error envelopeZ MINE THCHSHOF BHLICE health endpoint=
ME 221, metricse 2F HES 28 AYULICL 2AS filename 22 high cardinality valueE metric
labelZ THEX| OM|2.

14
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12 C 812 A=

0| ot=0{ T2 zenfmtE Mot B ZESH= Of| Eatt A8 L8 HUASLICH JOo{THo= IR layout, HAIH
container, diagnostic catalog, limit table, benchmark raw tableg Cf Z4| Ct2 LHE0| UELIC A
MEd D} RiEHSEX] QF2 CHRH2 FOf ZDSof| ot AELICt.

« project site@t browser converter: https://insanai.github.io/zenfmt/

« release®t self contained archive: https://github.com/insanai/zenfmt/releases

« source®} issue: https://github.com/insanai/zenfmt

« APl reference: zenfmt serve &3 = /docs

0of| &= strict level2 MEHSIM|R. zenfmte SHAIG] & 4 Q= 2US HEHSHA
HEL EZ0| HetshA| 2E|l= HE SERZ L C

Zot7t 523 workflowO| M= source, artifact, manifestS &1 E2tst10 reportsE &QIstH LR
& | st ™S HEg 4 gl
=3
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