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From a C# Report Service to One Next.js
Codebase in an Hour

A PDF report lived in its own C# service driven by an Excel template, because a year ago
hand-building a PDF was the expensive option — here is what that second project really cost,
and how an afternoon with an Al folded it into the Next.js app it belonged in.

By Dr. Holger Flick

BEFORE AFTER
Two Projects One Next.js Codebase

From a C# Report Service @ . -\ec. 3| rexr.
to One Next.js Codebase -
in an Hour

Al Web Development

Network Hop ~ Web App

NEW COMPONENT (NEXT.JS + REACT-PDF)

ACME WAREHOUSE LTD.

IDENTICAL
QUTPUT

NEXT. TS ol

of Arrea Wanbeusa Ll unbd e 1 o Carmpany 3567 » o o Wases L. uoed paid i 0

react-pdf

Nextjs « Al e + Docker « TypeScript » chitecture . - .
AEHE - GL Al OB ET R O iR G} 1 HOUR 20 min prompt ¢ 30 min agent work e 10 min deploy

There is a particular kind of deployment mistake you only make once. You ship the app, watch it come up green,
close the laptop — and the next morning someone tells you the print button says the report server is unavailable.
The app was fine. The other thing was not.

For about a year, one PDF report in a warehouse application | maintain lived in its own service: a small C# web

API that took a JSON payload, poured it into an Excel template, and handed back a PDF. It worked. It never
crashed, never corrupted a page, never needed a fix. And | have just deleted it, because working correctly
turned out to be the smaller half of what a piece of software costs you.

What made the deletion possible was not a new library. The library | used has been around for years and | had
already rejected it for this job, for reasons that were good at the time. What changed is that the expensive part
of using it — measuring a page, to the point — is now something | can hand to an Al along with a reference
PDF and get back in half an hour.

Why there were two projects in the first place
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The honest answer is that a year ago, splitting it out was the cheaper decision, and | would make it again with
the same information.

The report is a dense one-page-per-few-items document: a letterhead, an address block, a metadata grid, and
then a table of line items whose descriptions run to twenty lines each and paginate across as many pages as
they need. Building that in a web stack meant one of two things. Either | paid for a commercial reporting engine,
or | hand-built the layout in code — and in the JavaScript world, hand-building means react-pdf, an MIT-licensed

React renderer that draws PDFs with flexbox-ish primitives instead of HTML.
react-pdf is a genuinely nice library. But designing in it is not the same as using it. You are positioning boxes
in points) on a 595 x 842 canvas, and every column width, every leading value, every margin is a number you

have to arrive at somehow. There is no designer. There is no ruler. There is you, a pnpm dev loop, and a lot of
squinting at a page that is almost right.

Against that, the alternative was almost unfair. TMS FlexCel is a component suite whose feature list includes a

"Report Engine that allows to create complex reports using Excel as your report designer" and "100% Native
PDF report generation from .XLS/.XLSX files" — and it ships a fully managed .NET edition alongside the Delphi
one. So the design tool was Excel. | drew the report in a spreadsheet, put <#Ti t | e> and <#l . Text > placeholder
tags in the cells, and FlexCel filled them from a list of objects and exported the result as a PDF. An afternoon's
work, and the layout was drag-and-drop.

The catch was that FlexCel is .NET, and the application is Next.js — the React framework that runs your

components on the server. Two runtimes, so two projects.

BEFORE — two projects, two images, two containers

~

Next.js app POST JSON Report service Excel template
TypeScript - Node > C# - .NET - FlexCel > Report.x1sx
repository 1 repository 2

AFTER — one project, one image, one container

[ Next.js app

) the report is now a component in the same repository
TypeScript - Node - react-pdf

The report needed a second runtime, so it got a second container, a second image and a second deployment

What the second project actually cost

The running cost of that service was near zero, which is exactly why it took me a year to notice what it was
really charging me.

Nothing on that list is a bug. Every one of them is a small, permanent tax on attention:

» A second repository to clone, branch, and keep credentials for.
* Asecond language and toolchain — the .NET SDK on a machine that otherwise only needs Node.

* Asecond container image to build for two architectures and push to the registry.
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A second service in docker - conpose. yani , with a depends_on and its own restart policy.
An environment variable pointing one at the other, which is wrong by default on every fresh checkout.

A failure mode that has nothing to do with the report — the network hop between them — plus the

branch in the Ul to explain it to a user: the reporting server is not available, please try again later.

And the thing you cannot enumerate: two mental models, only one of which is loaded at 11pm.

That last one is the real bill. The report was never hard. Remembering that the report was a separate thing was
hard.

The other side

A separate service is not a mistake, and plenty of teams should keep theirs. It scales independently, it can
be redeployed without touching the app, and a crash in the renderer cannot take the web app with it. If your
reports are CPU-heavy, generated in bulk, or shared across several applications, that isolation is worth
real money. My case was the opposite: one report, one caller, generated a handful of times a day, by one
developer. The seam bought me nothing and charged me daily.

What | handed the Al

The whole job started with three artefacts and no explanation of how they fitted together.

| gave Claude Code — Anthropic's coding agent, which works in your terminal, your IDE and the browser —

exactly this:

1.

2.
3.

The C# project source, all of about seventy meaningful lines: the request handler, the class that set the

report values, and the call that exported the workbook to PDF.
The Excel template, the . x| sx file itself, placeholder tags and all.

One PDF that the old service had actually produced, for a real order.

That third file is the one that matters, and it is the part | would tell anyone else to copy. The source tells you the
data. The template tells you the intent. Only the generated PDF tells you the truth — what the engine did with

the template after all its own rounding, scaling and page-fitting decisions.

C# source

which fields exist \
Measure, don't guess

Excel template react-pdf component
E—— _—

what was intended grid from the .xlsx, layout.ts + document.tsx
coordinates from the PDF

what actually printed

[ One generated PDF

Three inputs, and what each one was actually good for
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Measuring instead of guessing

This is the step | could not have done by hand in a day, and it is the whole reason the migration was an hour
rather than a fortnight.

The agent pulled the . xI sx apart — an Excel file is a zip of XML — and read the sheet geometry directly. The
template turned out to be a uniform grid: thirty-two columns, every one of them exactly 2.5625 units wide, with
the workbook's default font at 11pt. Every merged cell in the layout was therefore expressible as a span of grid
columns, which is precisely the information a flexbox-style renderer needs.

Then it did the part | find genuinely delightful. It opened the reference PDF with pdfplumber, a Python library
that reports the position of every word and rule on a page, and simply read the coordinates off the finished

document:

x0=51.8 top=57.6 size=8.51 sender |ine above the address
x0=51.8 top=162.2 size=10.40 address block, first Iline
x0=51.8 top=231.4 size=13.24 report heading

t op=245. 3 hori zontal rule, x 50.4 '540.1
x0=51.8 top=261.1 size=10.40 netadata row
x0=51.8 top=312.6 size=10.40 table header (repeats on every page)

Those numbers became a constants file. Not a guess refined by twenty screenshot comparisons — the actual
printed positions of the document | was replacing, transcribed.

The reveal in that dump is the font sizes. They are not round numbers: 13.24, 11.35, 10.40, 8.51, 7.57. The
reporting engine had scaled the whole sheet by about 94.5% to fit the print area, and nobody had ever needed
to know that. Reading it off the output made it free.

The font trick that saved the line breaks

Changing the typeface should have wrecked every line break in the document, and the fix is a single ratio.

The template was set in Consolas, a Microsoft font, and the report service's repository carried four Consolas
.ttf files next to the code so the renderer could embed them on Linux. Microsoft's own font redistribution FAQ is

blunt about that arrangement — "Apart from the document embedding rights described previously, you may not
redistribute the Windows fonts. You may not copy them to other computers or servers" — which makes copying

them onto a server the one thing the guidance names outright. That was my oversight, carried for a year, and |
would never have gone looking for it. Rewriting the thing is what made me look.

The replacement is JetBrains Mono, which is published under the SIL Open Font License 1.1 and covers every

glyph the data throws at it — the umlauts, the ®, the @, the eBut a monospaced font is defined by one number,
its advance width, and the two do not agree: Consolas advances 0.55 em per character, JetBrains Mono 0.60
em. Same point size, nine percent wider. Every wrapped line in every description would break somewhere new,
and the page count would drift.

So don't keep the point size. Keep the physical character width, by scaling the sizes by the inverse of the ratio:
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/1 Consol as advances 0.55em per character, JetBrains Mno 0.60em Scaling the
/1 point sizes by the inverse keeps the sane nunber of characters per line, so
/1 descriptions break where they used to and the report pagi nates the sane way.
const CONSCLAS TO JBM = 0.55 / 0. 6;

const consolas = (size: nunber) => size * CONSOLAS TO JBM
export const S| ZE_HEADI NG = consol as(13.24); // the report heading

export const SIZE BODY = consol as(10.4); // address, netadata, table header
export const SIZE TABLE = consol as(8.51); // line-itemrows

Set out side by side, the two fonts land on the same character width from opposite directions:

OLD — Consolas at 8.51pt

0.55 em x 8.51pt

= 4.6813pt h t
proper character A difference of 0.0008pt

NEW — JetBrains Mono at 7.80pt — — about one ten-thousandth of a
character. Every line wraps at the
0.60 em x 7.80pt same word; the page count holds.

= 4.6805pt per character

Different fonts, different point sizes, identical character width — which is what pagination actually depends on

The result, measured back out of the new PDF with the same tool, lines up with the original almost everywhere:

Old service New component
Pages 3 3
Items per page 1-4/5-9/10 1-4/5-9/10
Page number, from top 23.4pt 23.4pt
Address block 162.2pt 162.2pt
Table header 312.6pt 312.4pt
Footer lines 803.1/812.7pt 803.1/812.7pt
Per-character advance 4.6813pt 4.6805pt

| did not ask for that table. | asked whether the output matched, and got the evidence instead of an opinion —
which, when you are about to delete a service that has worked for a year, is the answer you actually want.

What the rewrite turned up in the data

Two things surfaced that had been true for a year and invisible for a year, and both came from the Al looking at
real data rather than at the schema.

The line-item descriptions are not plain text. Every one of the 3,011 rows in the database contains HTML,
because the ERP's editor stores it that way and the old engine had an "HTML mode" flag switched on that
quietly absorbed it. A survey of the actual column found a small, closed vocabulary and a lot of mess:

Tag Occurrences
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<br /> 14,571 line breaks

<strong> 3,727 product names and sub-headings

<span style=.> 157 pasted from Word — nso- *, Calibri,
colours

<ene 128 italics

<li>/<ul> 73115 bullet lists

Plus HTML entities in the thousands: &uuni ; 5,890 times, &auni ; 2,591, &reg; 1,385.Had | ported this by hand
from the C# source, | would have written t ext into a <Text > element, shipped it, and found out from a user
that every description in the system now prints its own markup. Instead the markup got a proper little parser —
nested tags, empty tags, stray whitespace and all — before a single line of layout code was written.

Where areal parser earns its keep

The vocabulary here is six tags, which is exactly the size at which a regular expression feels reasonable and
is not. The data contained <st r ong> nested inside <st r ong>, empty <st r ong></ st r ong> pairs, and newlines
between block tags. Walking a parsed tree handles all three without a single special case; pattern-matching
handles none of them.

No engine — just a report

This is the shift that | think generalises past my one document, and it is worth saying plainly.

A reporting engine exists because writing bespoke layout code used to be expensive. That is its entire economic
justification: you learn a template dialect, a designer, and a placeholder syntax once, so that you never have to

compute a coordinate again. It is a very good trade when hand-building costs days.
When hand-building costs an hour, the trade inverts. What | have now is not a report tool — it is one report,

expressed as ordinary React components in the same codebase as everything else, using the same TypeScript,
the same lint rules, the same review process, the same deployment. There is no dialect. Ctr1 +cl i ck on
S| ZE_TABLE goes to the line where the number came from and the comment explaining why it is that number.

And the reuse story is better, not worse. If a second report needs the same letterhead, that letterhead becomes
a component and gets imported — which is the mechanism the framework already has, rather than a second
mechanism the reporting tool brings along. Composition is the thing React is for.

Where this doesn't hold

| gave something up, and it would be dishonest to skip it. With the Excel template, a non-developer could
open the file, move a column, change the wording of the footer, and the report changed — no build, no
deploy, no me. That is a genuine capability and it is gone; the layout now lives in TypeScript and only a
developer can move it. | mitigated the common case by lifting the editable text (letterhead lines, closing
paragraph) into application settings, but the geometry is code now. If your reports are routinely re-laid-out

by the people who use them, a template engine is still the right answer, and you should keep it. Equally,
if you have eighty reports rather than one, "just build each one" stops being a plan and a designer starts
paying for itself again.

Alternatives worth knowing
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Nothing here argues that you should hand-roll every PDF. Gotenberg is an MIT-licensed Docker API that

renders HTML, URLs, Markdown and 100-plus office formats to PDF through headless Chromium and
LibreOffice — if you would rather design in HTML and CSS, that is a strong, free option. jsreport is a

full reporting platform with a designer and a template language, AGPL-licensed with an explicit licensing

position for talking to it over HTTP. And the commercial engines are commercial for a reason: they bring

designers, chart libraries and paginated-report semantics that a hand-built component does not. Pick by
how many reports you have and who edits them, not by which approach sounds more modern.

What it costs to run now
The operational footprint is the part a customer notices, and it got smaller in every direction.
The PDF is rendered on the server — render ToBuf f er returns Node bytes that go straight out of the route

handler as appl i cat i on/ pdf . Nothing is generated in the browser, so there is no browser-compatibility surface
at all: the tablet in the warehouse and the twelve-year-old machine in the office get identical bytes, and printing
behaves identically because it is the same file.

The whole application still runs in one Alpine Linux container — the base image is roughly 5MB, which is where

the reputation comes from —on a small VPS. There is no headless browser in the image, no LibreOffice, no .NET
runtime, and no second container to schedule alongside it. And react-pdf needed exactly zero configuration to
work in the Next.js server bundle, because Vercel already list it in the framework's built-in external-packages
list.

The hour, honestly accounted

The headline number is real, but it is worth breaking down, because the split is the interesting part.

« 20 minutes writing the prompt. The largest single block, and it should be. This is where you decide what

the Al is allowed to assume, what the reference artefact is, and what "done" means.
« 30 minutes of agent work. Reading the C# service, unzipping the template, querying the real database

for real descriptions, measuring the reference PDF, writing the components, and rendering test output to
compare against.

e 10 minutes to deploy. One image instead of two.

Twenty of those sixty minutes were me typing English. That ratio is the actual story of this post: the scarce
resource has moved from writing the code to specifying the problem and supplying the evidence. | have written

about this shift before, when an Al turned a two-year project into a one-week sprint and when a native Delphi

tool came together in one afternoon — this is the same phenomenon, applied to deleting something rather than

building it.

Takeaways
The report was never the problem, and that is the whole lesson.

» Countwhat aseparate project costs you in attention, not in CPU. A second repository, image, container,

environment variable and failure mode are each nearly free and collectively expensive.
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* An architectural decision can stay correct while its premise expires. Excel-as-designer was the right

call when computing coordinates cost days. Re-examine the trades you made when the tooling changes,
not just the ones that hurt.

« Give the Al the output, not just the input. The source and the template describe intent; only a generated

document tells you what actually printed. That one PDF is why the new one paginates identically.
< Verification beats reassurance. "It looks the same" is worth nothing next to a table of measured

coordinates from both documents.

| The Al did not make the report better. It removed the reason the report had to live somewhere else.

If your stack has a small satellite project that exists purely because some job was awkward in your main language
a year or two ago, it is worth an afternoon to ask whether that is still true. Mine wasn't. Don't be afraid of this
new world — this is one more example of a codebase getting simpler to maintain, not more complicated.
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INDEPENDENT - AD-FREE - READER-SUPPORTED

Free to read. Not free to make.

Every tutorial, article, and line of example code on Holger's Code is published without a paywall
and without ads. This page is about what keeps it that way.

Professional work, published free

The content here is held to the same standard as professional client work: every tutorial is built as a real project,
tested against current versions, documented step by step, and revisited when the frameworks move on. A single
in-depth tutorial routinely takes days — and that's before the bills behind it: servers, storage, build infrastructure,
licenses, and the hardware everything is verified on.

If an article or tutorial here has saved you an afternoon of debugging, taught you a technique, or helped you
ship, it created real value for you. Supporting it isn't charity — it's paying for professional work you found useful,
at whatever price you choose. And if you can't, keep reading anyway. That's what the free part means.

Ways to support

KO-FI

Buy me a coffee
A one-time tip — no account, no subscription, any amount.

BOOKS & COURSES

Buy the paid work

The paid tier of everything published free here — and you get something lasting in return.

SPREAD THE WORD

Share an article
Send a tutorial to a colleague, cite an article, subscribe to the RSS feed.

Nothing here goes behind a paywall, whether you chip in or not. But if something on this site earned its keep
today, this is where to say so.

Support on Ko-fi —
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