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Start here: what baking does

Better Continents 0.10.x can bake the buildings in a Valheim world: the walls, floors, roofs and beams that
players built become part of the world itself, the way its mountains and trees are.

A building you bake looks exactly as it did. You walk on its floors, climb its stairs and hide behind its walls
as before. What changes is what the game has to carry around:

+ Anordinary piece is an object. The game keeps every wall and floor as an object of its own: it saves
each one, sends each one to every player who comes near, checks each one for wear and support, and
loads each one into the scene. A big base is tens of thousands of objects, and a town is hundreds of
thousands.

+ A baked piece is not an object any more. Better Continents keeps it in the world's /layer, a compact
list saved with the world's settings. Every player's game draws the baked pieces from that list and gives
them something solid to stand on, but none of them is an object: nothing to save one by one, nothing
to send, nothing that wears or needs support.

The object count is what baking is for. It is what makes a big build heavy, and baking takes the objects
away.

A town of 700,000 pieces As ordinary pieces Baked
pieces that are objects in the world 700,000 608: its doors, chests and stations
what the world saves and sends, piece by piece all of them 608
what the layer holds nothing 700,000 records, about 3 MB

Measured on a real town file of 702,700 records. It also places 12,052 bushes, mushrooms and flowers, which
are never baked: they stand as the world's own vegetation does. Your own base is smaller, and the ratio is much
the same.

What stays a real piece

Baking only takes pieces that do nothing but stand there. Everything that does something stays a real
piece, exactly as it is:

Stays real Why
doors, gates, hatches they open and close
chests, item stands, armour stands they hold things

workbenches, forges, smelters, kilns, fermenters, cooking

stations, beehives they work and hold things

you sleep or sit on them, and they give comfort (with

beds, chairs, benches, thrones, tables, banners, rugs
9 Town, the decor bakes)

) . . they burn, warm and light (with Town, torches and

fires, braziers, torches, lights . ‘
lanterns become lit copies)

portals, wards, signs, map tables they hold a link, a name, a text or a map

carts and ships they move

anything from a mod that Better Continents does not

it might keep something, so it is never risked
know

A chair or a bench from a mod that gives no comfort is the one exception: it is baked as a seat, and you
can still sitoniit.

Nothing that gives items is ever baked. Berry bushes, mushrooms, flax, planted crops and items lying
on the ground stay what they are: you pick them, they grow back, they rot.
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The Town option (chapter 2) is for towns, where speed matters more than comfort: it also bakes the decor
(tables, banners, carpets, plants, chairs and benches, which you can still sit on) and turns torches, lanterns
and candles into lit copies that never need fuel. Doors, chests, stations, beds and the fires you cook on
stay real, and become protected parts of the layer that players cannot break or remove.

Where baked pieces come from
There are two ways in, and one world can have both:

1. You bake in the game. Stand in your base, open the export window's Bake buildings tab, and bake
everything within a radius around you. Chapter 2.

2. A town file. A tool that builds towns outside the game can write a placements.bcp file. Putitin the
world's map folder, and Better Continents builds its towns into the world. Chapter 4.

Either way, every bake has a dry run that says what it will do, and an undo.

What every player needs

+ Everyone who joins needs the same Better Continents as the world. This is already true of every
Better Continents world. A player who joins downloads the layer once (a few megabytes for a whole
town file) and keeps a copy, so the next join is quick.

+  Without Better Continents, the baked pieces are gone. The game alone opens the world without its
layer, and an older Better Continents (before 0.10.4) cannot read the world's settings at all, so it opens
it as a world without Better Continents, with the game's own terrain. Either way baked buildings are
neither drawn nor solid there. The settings and the layer are still in the world's files, and come back
when this version opens the world again.

+ Before you remove Better Continents from a world, unbake it. One button makes every baked
piece a real piece again. Chapter 3.

Watch out: Valheim's own world rename, move and backup only carry Better Continents' settings file
through while Better Continents is installed. A world renamed or restored from a backup by the game
alone loses its layer, and with it every baked piece. This was already true of every Better Continents
world.

The whole thing in four steps

1. Turn on the export window (the Hud setting) and press F7 in your world. Chapter 1.

2. Open the Bake buildings tab, pick a radius, and press Bake: dry run. Read what it says. Chapter 2.
3. Press Confirm. A few seconds later the pieces are baked. Chapter 2.

4. Changed your mind? Undo the last change puts everything back as it was. Chapter 3.

Chapter 5 covers servers and their admins, chapter 6 the settings that change how far baked pieces are
drawn, and chapter 7 what to do when something goes wrong. Appendix A lists every bc_bake console
command.

New in Better Continents 0.70.4 (2026-10).
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License

Better Continents: Baked buildings, the easy guide was written by Wubarrk, with Claude (Anthropic's model)
as the drafting agent, and is released under the GNU General Public License, version 3 (GPL-3.0), the
licence of the Better Continents Guide it accompanies, so that the two documents can be shipped and
changed together under one licence. Copyright 2026 Wubarrk.

It is distributed WITHOUT ANY WARRANTY; without even the implied warranty of MERCHANTABILITY or
FITNESS FOR A PARTICULAR PURPOSE. The full text of the licence is the final appendix, GNU General
Public License, version 3.

This guide describes Better Continents 0.10.x as its source code is written: the command names, settings,
defaults, file names and messages were copied from the code, and the examples of the command output
follow what the code writes. The pictures are screenshots taken by an automated test of the game. Where
the game shows something different from this guide, the game is right; please report it (see chapter 7).

Better Continents is free software under the GNU Lesser General Public License, version 2.1 (created by
billw2012, maintained by Jere Kuusela from 2023 to 2026 and by Wubarrk since September 2026). The
Better Continents Guide is GPL-3.0 (written by billw2012). Neither is reproduced here beyond short
statements of how the mod behaves. Valheim is the property of Iron Gate Studio; the menu labels quoted
here are the game's own English texts, quoted so that you can find the buttons.

Attachment. The file baking-guide-source. zip is attached to this PDF; open your PDF viewer's
attachments panel to save it. It contains:

+ docs/: the Markdown source of this guide and its pictures;

+ build_baking_guide.py and build_pdf.py: the build scripts (the second is the Better Continents
Guide's renderer, which the first reuses);

* LICENSE: the GPL-3.0 text.
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1 Open the Bake buildings tab

In short: set Hud to true in the [09 BetterContinents.Expoxrt] section of
BetterContinents.cfg, or tick Hud in Configuration Manager. In a world, press F7 and click Bake
buildings at the top of the window. Prefer typing? The console's bc_bake does the same: appendix A.

Baking lives in the same window as the world export and import: the export window. If you have used the
export, you know it already; the third tab is new.

Turn the window on
The window is off when you first install Better Continents. Turn it on once, either way:

+ Configuration Manager (a separate, free mod that lists every mod's settings in the game): press F1,
find Better Continents and its section @9 BetterContinents.Export, tick Hud, and press F1 again.

+ The config file: open BepInEx/config/BetterContinents.cfgin a text editor, find the section [09
BetterContinents.Export], and change Hud = falsetoHud = true. Save the file. If the game is
running, the change applies at once.

On a server, the server's own Hud setting decides: ask its owner to turn it on in the server's config.

Open the tab
1. Load your world and stand in the base you want to bake.
2. PressF7.
You see: the export window, and your mouse is free to click.
3. Click Bake buildings at the top of the window, next to Export and Import.

You see: the tab, with a line about this world's baked pieces at the top (no baked pieces yet in a world
that has none), then the sections Around you, Undo and the way out, A town file, Look, and at the
bottom What bc_bake said, where every answer appears.
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Screenshot: the Bake buildings tab in a world with no baked pieces yet.

Press F7 again to close the window. F9 shows or hides a small status box, which has a Baking: line
naming the change while one runs.

Who may bake

Where you play Who can bake and undo

alone (single player) you

a game you host for friends you, the host; and players on your admin list
a dedicated server the server's admins (its adminlist. txt)

Everyone else can still use Info, What is drawn here and Hide baked pieces, which change nothing in
the world.

On a server the tab sends your clicks to the server, which checks that you are an admin, does the work,
and sends its answer back into What bc_bake said. The tab says so at the top: You are a player on a server:
changes go to the server, which makes them for its admins only.

No cheats, Debug Mode or devcommands are needed for any of it.

Two rules the tab always follows

+ Every change starts with a dry run. The dry run buttons only report what would happen. Nothing in
the world changes until you press Confirm, and Confirm does exactly what the dry run above it said, at
the place where you stood when you ran it. If you change an option after the dry run, Confirm turns
grey until you run the dry run again.

+ One change at a time. While a bake, undo or unbake runs, the tab waits for it to end.
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2 Bake your base

In short: stand in the middle of your base, pick a radius in Around you, press Bake: dry run, read
what it says, and press Confirm. Every piece within the radius that only stands there becomes part of
the world; doors, chests, stations, beds and fires stay real pieces.

Before you start

+ Stand where the base's middle is. The bake takes every piece within the radius around the spot
where you stand when you press the dry run. Pieces count by their own position, at any height: a
tower's top counts when its foot is inside.

* Pick the radius. The buttons go from 8 m to 256 m. 32 m covers a house and its yard, 64 m a large
base, 128 m and 256 m a village. A bigger radius takes longer, and nothing is lost by baking a base in
two or three parts.

+ Wait until you have finished building there. A baked piece can no longer be repaired, moved or
taken down with the hammer. To change a baked building, undo or unbake it first (chapter 3), change
it, and bake again.

Bake
1. Press F7, click Bake buildings, and click a radius under Around you.

2. Leave the options as they are for now: Town off, Also pieces nobody built off, Convert off. The next
section says what each one does.

3. Press Bake: dry run.

You see: under What bc_bake said, the dry run. Nothing in the world has changed.

Ui M whokes work.. dry. u,

Changes . __Gheck
Vil s deivwm et (sl )

e s > CUN ‘.

. \ -

- - —--= )
' - . . - .

Screenshot: the dry run of a bake around a test village, with Town ticked.

Better Continents 0.10.x - GPL-3.0 (Wubarrk, 2026-10-07); see the License page 9



Better Continents: Baked buildings, the easy guide Bake your base

A dry run reads like this, line by line:

bc_bake area 128 at 768 -1408 town: a dry run, nothing changes. 'bc_bake area 128 at 768 -1408
town confirm' bakes.

Area: 128 m around 768, -1408 (21 zones).

Found 5,617 pieces. To bake: 5,512 (stone_wall_1x1 2,500, wood_floor_1x1 2,500, wood_floor 207
and 3 more kinds).

Town pieces: 102 (doors 15, chests 1, fires and torches 31, beds 15, stations 6, comfort 32,
lights 2). They stay real
pieces and become protected parts of the layer.

Not touched: 3 (carts and ships 1; gives items when used 2).

Objects in these zones: 9,794 now, 4,282 after. Layer: +3 KB (2.66 MB, revision 2). Undo file:
about 629 KB.

The dry run of a 128 m bake around a test village with Town ticked, as the game wrote it. Without Town, the
third line says Stay pieces, and that they stay as they are.

Line What it tells you
Area the circle, and how many of the world's 64 m zones it touches
Found ... To bake the pieces in the circle, and those that will become part of the world, by kind

Stay pieces (with Town: Town

pieces) pieces that stay real objects: doors, chests, stations and the rest (start here)

pieces the bake leaves alone, and why: built by nobody, they move, they give

Rctiorcnss items, or they are baked already

how many objects the world holds in those zones now, and after the bake: this

Objects in these zones is what baking saves

Layer, Undo file ?r:)i\;vbrglijgh the world's layer grows, and the size of the file that lets you undo

4. Read the dry run. If a piece you expected to bake is under Stay pieces or Not touched, the line says
why. If it is all as you want, go on.

5. Press Confirm: bake ... m around ... (the button names the radius and the spot of the dry run).

You see: a few lines as the bake runs, then the last one:

bc_bake: bake 1 started, 5,512 pieces. Undo file written.

bc_bake: layer revision 2 sent to @ players; @ of @ ready in 0.1 s.

bc_bake: removing 5,512 pieces, 1,000 a frame.

bc_bake: bake 1 done in 0.5 s: 5,512 pieces baked, 102 left as pieces (town pieces, protected
parts of the layer).
Objects here: 9,794 -> 4,282.

'"bc_bake undo' puts them back. The world saves as usual ('save' saves now).

Better Continents 0.10.x - GPL-3.0 (Wubarrk, 2026-10-07); see the License page 10



Better Continents: Baked buildings, the easy guide Bake your base

Uitk B whob Worid: dry run

Load the Dirsciony's fi: dry run Expor this word & layer

o Chick Ophans . . Deslroy Grphans. ary tun
What s deawn here |stats) Hide baked pieces.

. T
Screenshot: the tab after Confirm, with the

- . TRl i

bake's last lines under What bc_bake said.

The base looks exactly as before. The pieces that were baked are no longer objects of the world.

g-town-before. jpg g-town-after.jpg
Screenshot: the same houses before the bake (left: every piece an object) and after it (right: drawn from the layer).

What the bake of the test village did, counted in the game within 128 m of its middle:

Before After
objects (each saved, sent to players and updated by the game) 7,984 2,472
renderers in the scene 15,713 4,689
colliders of real pieces 9,930 4,418
baked pieces drawn by Better Continents 0 5,512, in 12 batches

Every one of the 5,512 baked pieces left the world as an object: none was left behind, and the 102 real
pieces resting on baked floors and walls kept their support.

The world saves the bake with its next save, as it saves anything else. Type save in the console to save at
once.
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The options

Town: doors, chests and stations become protected parts of the layer. Use it for a town that other
players visit, where every object counts. With it the bake takes much more:
With Town What happens

tables, banners, carpets, potted plants, statues, baked like walls. A baked piece gives no comfort, so keep a few real
garlands ones where players rest

baked as seats: drawn, and you can still sit on them when you are
near

chairs, benches, stools, thrones

baked as lights: the nearest ones (24 by default, chapter 6) burn and

wall torches, standing torches, lanterns, never need fuel; the others are drawn unlit. All of them are solid. A

candles baked light gives no warmth, and monsters no longer shy away from
it

fire pits, hearths, bonfires, braziers stay real: cooking stations and cauldrons need a real fire

stay real objects that work as before, and become protected: nobody

doors, chests, stations, beds, portals, signs
P 9 can damage or remove them, and the weather does not wear them

Without Town, the decor, the lights and the Stay pieces are all left exactly as they are. Undo takes
everything back, the protection too. The dry run lists each group (Comfort: N become decor, Lights: N
become lit copies) before you confirm.

Also pieces nobody built (ruins and the like). Pieces the game placed itself, such as the walls of ruins
and villages, have no builder, and a bake leaves them alone. Tick this to bake them too. The dry run warns
that a later reset of their zone by a world tool may put the game's own pieces back over the baked ones.

Convert: this world was made without Better Continents' maps. Baking works in any world, including
one made without Better Continents' maps. The first bake in such a world makes it a Better Continents
world that keeps the game's own ground, biomes, forests and locations; only the layer is added. The dry
run says so and asks for Convert. From then on every player needs Better Continents to see the baked
pieces (start here).

What a bake never changes

+ The game's rules for your base. A baked base still counts as a base: beds, workbenches and cooking
fires always stay real, so the "safe in home" checks and creature spawns around them work as before.
Without Town, comfort and every torch's warmth stay as they were too; with Town, baked decor gives
no comfort and baked lights give no warmth.

+ Support. A baked wall holds what rests on it as firmly as the ground does. Real pieces resting on baked
ones never lose support.

* The look. Each piece keeps its material variant and its own random shade.

+ Health. A baked piece is drawn as new. Unbaking it gives back the health it had.

Good to know: a bake waits until every player near the area has the new layer before it takes the
pieces out, so nobody falls through a floor. On a busy server that can take a few seconds.
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3 Undo and unbake

In short: Undo the last change puts the world back exactly as it was before the last bake, unbake or
drop. Unbake: dry run under Around you turns baked pieces within the radius back into real pieces.
Unbake the whole world does it for every baked piece: do that before you remove Better Continents
from a world.

Both start with a dry run, like a bake, and both wait for Confirm.

Undo the last change
1. Press Undo the last change: dry run under Undo and the way out.

You see: which change it undoes (its number, what it was, when and who), and how many pieces
come back.

Nnde e kst change: ary nun Unbaks the wihcke woek. dry fun

Lo the Diecioey s e dry. i Export 1his wonid s layer

)

- — "
‘. LN S

Screenshot: the dry run of an undo, right after a bake.

2. Press Confirm.

You see: the pieces come back as real objects first, and only then does the layer let go of them, so
there is never a moment when a floor is missing.

After an undo, the pieces are exactly the objects they were before the bake: the same kind, place, turn,
health, builder and contents. Two small things are new: the game gives them new internal ids (it does so
at every load anyway), and their wear clock starts again. Town pieces lose their protection.

Undo also undoes an unbake (the pieces it made go and are baked again) and a drop (chapter 7).

Older changes. The Changes button under Look lists the world's changes, newest first, with their
numbers. The console's bc_bake undo <number> undoes an older one, as long as none of its pieces was
unbaked since; otherwise it says so, and unbake takes the rest back. The newest 20 changes of each
world are kept for undo.
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Unbake around you

Unbake is undo's free-form sibling: it takes any baked pieces in a circle, from any bake, and makes them
real pieces again.

1. Stand where you want it, and pick a radius under Around you.

2. Press Unbake: dry run. It says how many pieces become real, and how many objects the zones will
hold after.

3. Press Confirm.

An unbaked piece is a real piece again, with the builder, health and look it had when it was baked. You can
repair, move or remove it with the hammer as usual.

All: a town file's pieces too. Without it, unbake takes only what was baked in the game. Tick it to unbake
a town file's pieces as well (chapter 4); they become real pieces with you as their builder. The next time the
world loads a new copy of the town file, those pieces come back as baked ones, so a lasting change
belongs in the town file itself.

The way out: unbake the whole world

A baked piece exists only in the world's layer, and only Better Continents reads the layer. If you remove
Better Continents from a world, every baked piece is gone from it: not drawn, not solid. An older version is
worse: it cannot read the world's settings, so it opens the world with the game's own terrain as well. So,
before you do:

1. Load the world with this version of Better Continents.

2. Press Unbake the whole world: dry run. It says how many real objects this makes.
3. Press Confirm, and wait for the last line.

4. Save (type save in the console), and quit.

Every piece baked in the game is a real piece again. Tick All first to unbake a town file's pieces too.

Watch out: unbaking a big world makes a lot of objects at once. Over 50,000 the dry run warns: the
world's save, its loading and what each player is sent all grow with them. If the world is to stay light,
unbake one area at a time and remove what you no longer need.

Things that give items (bushes, mushrooms, flax) are never baked, so unbake leaves them alone; the dry
run counts them as /left alone.

When the game crashes in the middle

Every bake, undo and unbake writes its undo file before it changes anything, and notes each step it
reaches. If the game crashes or the power goes, the next time the world loads Better Continents finishes
the change or takes it back whole, and says which in the log. No piece is ever lost, and none is ever both a
real piece and a baked one.

The undo files live outside the world folder, in BetterContinents/bakes/ in Valheim's save folder, one
folder per world.
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4 Town files

In short: a town file is a placements . bcp that a tool wrote outside the game, holding whole towns.
Put it in the folder that the Directory setting names, next to the world's maps, and make a new
world: the towns are part of it from the start. For a world that exists already, Load the Directory's
file: dry run brings it in.

A town file holds the same kind of records as a bake: pieces with their places, drawn by every player's
game. The difference is who made them: a compiler, a tool that builds towns from its own designs, wrote
the file, and you only hand it to Better Continents.

A new world with towns

1. Put placements.bcp in the maps folder that the Directory setting in [00
BetterContinents.Debug] names (the folder with heightmap.png and the other maps).

2. Make a new world with Better Continents enabled, as you would with any maps folder.
You see: the world loads with its towns standing.

Better Continents checks the file as it makes the world and keeps it byte for byte in the world's settings
file. A damaged file is refused with a line in the log, and the world is made without it.

An export of a world with a layer writes the layer as placements.bcp beside its maps, so a world made
from the export has the same towns.

A newer town file for a world that exists

When the compiler writes a newer file:

1. Put the new placements.bcp in the Directory, over the old one.

2. Inthe world, press Load the Directory's file: dry run under A town file.

You see: how many of the file's pieces come in, how many of the old ones go, the layer's new size, and
what the doors, chests and stations of the towns will do (below).

3. Press Confirm.

What a load keeps and replaces:

Part After a load
the town file's pieces replaced by the new file's
pieces baked in the game kept, whatever the file holds

the town's doors, chests and stations (its /ive kept where they did not move; moved, added or removed as the new
pieces) file says

what players put in the town's chests and kept: a container that holds items is never taken away (orphans,
stations below)

The layer as it was is kept in the world's folder of undo files as layer-r<revision>.bcp. To go back,
load that file: in the console, bc_bake load <that file> confirm.

Tick Convert first to load a town file into a world that was made without Better Continents' maps
(chapter 2).
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The town's doors, chests and stations

A town file marks some of its pieces live: those are made as real objects in the world, so their doors open
and their chests hold things. Better Continents makes each one when the game first generates its zone,
gives it the town's id, and protects it, so it cannot be broken or removed.

When a newer file, loaded as above, moves or removes such a piece, the world follows at once: the piece
is made again at its new place, or taken away. The one exception keeps players' things safe: a container
that holds items stays where it is, loses its protection, and becomes an orphan.

+ Orphans under Look lists them, with where they stand and whether they hold items.

+ Destroy orphans: dry run shows which would go. Without items in the console's bc_bake orphans
destroy items, the ones that hold items always stay.

Bushes, mushrooms and flax in a town file

A town file may place things that give items: berry bushes, mushrooms, flax, dandelions. These are never
baked. Each one is placed once as an ordinary object, the first time the game generates its zone, and
from then on it is the world's own: players pick it, it grows back, and a reset of its zone puts it back as the
game puts back its own vegetation. A newer town file brings its bushes and mushrooms only into zones
the game has not generated yet.

A town file can also mark such a kind as decor (appendix B): meads on a tavern's shelf, flax in a window
box. Then it is drawn like the rest of the town and stands where the file says, but it is not an object:
nobody can pick it, and it never grows back or goes away. bc_bake info lists those kinds on its last line,
the one that starts Decor:. A kind the file does not mark stays as above, a real bush or mushroom.

Clear ground, the town's ground and paint

A town file can also say where the game's own trees and rocks must not grow (the streets and squares),
lift or lower the ground under a town, and paint it (paths, paving). Better Continents applies all three on
every machine, as the world generates. A load that clears more ground removes the game's own trees,
rocks and bushes from the newly cleared cells of zones that exist already; nothing a player built is
touched, and neither are the town file's own bushes and mushrooms.

Export the layer

Export this world's layer writes the world's layer as it is, town file and bakes together, to
BetterContinents/<world name>/placements.bcp in Valheim's save folder. A compiler can read it
back, or you can keep it as a copy.

For tool makers

Appendix B describes the file in one page and points to the full format.

Better Continents 0.10.x - GPL-3.0 (Wubarrk, 2026-10-07); see the License page 16



Better Continents: Baked buildings, the easy guide On a server

5 On a server

In short: the server and every player run the same Better Continents. Players download the world's
layer once when they join and keep a copy. Admins bake from the Bake buildings tab (or bc_bake
server ... inthe console), and every player gets the change before any piece is taken out.

What the server needs

* The same Better Continents version on the server and on every player's game. A player with
another version, or without Better Continents, is turned away at the door, as in every Better Continents
world.

+ Admins in the server's adminlist. txt, as the game uses it for its own admin commands. Only they
can bake, undo, unbake or load.

* Hud = truein the server's config, if admins should see the export window. The server's value is the
one that counts for everyone on it. Without the window, admins use the console (appendix A).

Nothing else changes in how you run the server.

Joining
When a player joins, the server sends the world's settings as always, then the layer. The layer is compact:
a 700,000-piece town file is about 3 MB. The player's game checks it and keeps a copy in

BetterContinents/cache/ inits save folder. The next time, if the layer has not changed, the copy is
used and nothing is downloaded. A copy unused for 30 days is deleted.

Settings Transfer Rate in the config (the same setting that paces the settings download) paces the
layer too.

Baking on a server

An admin bakes as in chapter 2. The tab sends each click to the server, the server checks that the player is
an admin, does the work, and its answers appear in What bc_bake said. In the console, put server in
front of the command: bc_bake server area 32 confirm.

On a dedicated server the radius is around the admin's own character.
What happens when an admin confirms a bake:
1. The server writes the undo file, then adds the pieces to the layer.

2. It sends every player the change. Usually that is a small patch of the zones that changed (tens of
kilobytes); a player who missed an earlier change gets the whole layer.

3. It waits until each player says the new pieces are standing on their screen, or has left, or 30 seconds
have gone by. The output names any player it stopped waiting for.

4. Only then does it take the real pieces out, 1,000 a frame. Each player sees them go in the same frame
they would see any object removed.

So nobody standing in a baked house falls through its floor: the baked floor is under their feet before the
real one goes.
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Hosting a game for friends

The host is the server. The host bakes at their own console or tab, with no server in front. Friends on the
host's admin list can bake with server, as on a dedicated server.

Sharing a world file

A .bcworld share file carries the world's settings but not its layer. A player who joined through a share
file downloads the layer once, the first time, as above.
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6 Settings

In short: the section [10 BetterContinents.BakedPlacements] of BetterContinents.cfg
changes how far baked pieces are drawn and how they look on your screen. Every setting applies at
once, and none of them changes the world: each player sets their own.

The defaults suit most machines. Change them in Configuration Manager (F1) or in the config file, while
you watch the result.

Setting Default Range What it does
Draw 4 1t0 8 zones How many zones (64 m each) around you baked pieces are drawn: 4 is a
Distance block of 9 x 9 zones, enough for a town's buildings.

How far each baked piece is drawn, as a multiple of where the game hides
the same piece (which follows your level-of-detail setting: about 140 m for

Draw Scale 15 0.5to4 a stone wall on High). 1 is the game's own; more shows more of a town
from afar.
How far baked pieces keep their full detail, as a multiple of where the
Detail Scale 1 0.5to 4 game switches the same piece to its simpler model (about 30 m for a stone
wall on High).
Which baked pieces cast shadows. All: every one, as the game's own pieces
Shadows All All, Near, Off  do. Near: only those in full detail. Off: none. Every baked piece receives
shadows.
Light Distance 90 0'to 200 m How far from you a baked light can burn. Beyond it, baked torches and

lanterns are drawn unlit. 0: none burns.

How many baked lights burn at once: the nearest ones within Light
Light Count 24 0to 128 Distance. The others are drawn unlit. Each burning light costs frame time,
so a town full of torches stays fast.

How many of the burning baked lights cast shadows: the nearest ones. A

Light 4 0to 32 light's shadows cost memory and frame time, and some graphics settings
Shadows : .

allow every light to cast them. 0: none does.

How far from you a baked world's chairs, benches and thrones can be sat
Seat Distance 12 0to40m on: within it each gets its seat, farther out it is only drawn. 0 turns the seats

off.

name=r a.b: Changes the colours a town file tints its pieces with, by the tint's name in

Tints (empty) /9.0 the file, for example plaster=1.65,1.58,1.48;

brick=1.25,0.72,0.56. Empty: the file's own colours.

Writes the materials of each kind of baked piece to the log once. For bug

Diagnostics false
reports.

Light Distance, Light Count, Light Shadows and Seat Distance apply to the lights and seats of a bake with
Town (chapter 2) and of a town file (chapter 4). In a town with many torches, Light Count and Light
Shadows are what keep the frame rate up: measured in a blueprint town with 199 baked lights, lighting all
of them near you cost a third of the frame rate.

What baked pieces cost your machine

Baked pieces are drawn the fast way: every piece of a kind in view goes to the graphics card in one batch,
instead of one object at a time. So what a town costs grows with the number of pieces in view, not with
the number of objects in the world, and there are no objects for the game to update.

Measured in a world with a 702,700-piece town file, standing in its largest town: within two zones of the
player the file holds 38,969 pieces, and 36 of them are real objects (the town's doors, chests and stations).
Better Continents drew 27,990 pieces in 120 batches. As ordinary pieces, the other 38,933 would each be
an object for the game to load, save and send, with about 11 renderers each to keep in the scene.
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Shadows

Most of what a big town costs your graphics card is its shadows, not its pieces: the game draws every
shadow-casting piece again for each band of its sun shadows. So Better Continents draws the shadows of
baked pieces near you from merged shadow-only shapes, a few per zone, which it builds in the
background on your other processor cores as you walk; the pieces you see are drawn as before. The
shadows look the same. A few kinds of piece cast their own shadows as before (thatch roofs, beds, rugs
and banners among them). In the busiest view of a test town of 33 blueprint buildings, the frame rate
went from 38 to 63 fps, with the town's shadows using about 350 MB of graphics memory (measured on
one machine). bc_bake stats shows them on its Shadow proxies lines.

If your frame rate drops in a big town, lower Light Count and Light Shadows first, then Draw Scale (to
1), then Shadows (to Near), then Draw Distance.

Hide and show

Hide baked pieces under Look stops drawing them on your screen, to compare. They stay solid: you still
stand on their floors. Show baked pieces brings them back. What is drawn here (stats) lists, for what is
in view now, how many pieces of each kind are drawn, in how many batches, and how long it took.
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7 When it goes wrong

In short: every answer of the tab says what it did or why it did not. The log
(BepInEx/LogOutput.log) has every line too. A crash in the middle of a change is finished or taken
back at the next load, and no piece is ever lost.

The bake refuses

It says What it means, and what to do

The world was made without Better Continents' maps.
Read start-here's "What every player needs", then tick
Convert and run the dry run again.

This world is not a Better Continents world. Baking makes it
one ... Add 'convert’ to go ahead.

Every player connected must run this Better Continents
(names) would not be able to join the converted world version before a world is converted. Ask them to update,
or wait until they leave.

The world's Better Continents file was written by a newer
this world has a Better Continents settings file that cannot be  version, or is damaged. Better Continents never writes
read over it. Open the world with the version that made it, or

restore the file from a backup.

the pieces in this area have N different sets of values ... Bake a The area holds more kinds of piece state than one bake
smaller area. can keep. Bake it in two or three parts.

The layer is at one of its limits (the reason follows). Bake a

the layer cannot hold this bake
smaller area.

Every piece in the circle stays real or is left alone; the dry

Nothing to bake run's lists say why.

An option changed after the dry run, or another change is

the Confirm button is grey still running. Run the dry run again.

Some pieces changed while the bake ran

N pieces changed while the bake ran: their records stay. Someone moved or removed a piece between the
dry run and the end of the bake. Those pieces were not taken out, and their baked copy is drawn too.
Undo the last change, then bake again.

Baked pieces are missing after removing a mod

A baked piece from a mod is drawn only while that mod is installed. Without it, its pieces are not drawn
and not solid, but they stay in the layer: put the mod back, and they come back. Info under Look lists the
kinds this game does not have.

Two pieces in the same place

Check under Look reads the whole layer: damaged zones, and pieces of a town file and of a bake that
stand in the same place. A bake inside a town file's town never takes the town's own pieces (they are not
objects), but a newer town file can put a piece where a player's baked piece stands. Unbake the one you
do not want, or drop the bake (appendix A).
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The game crashed in the middle of a bake

Load the world again. Before anything else, Better Continents reads the undo file of the change that was
running and either finishes it or takes it back whole. The log says which (look for bc_bake). Every piece is
either a real piece or a baked one, never both and never neither, whatever the moment of the crash, and
whether or not the game saved in between.

Changes under Look shows the change's state afterwards: Settled (finished), Abandoned (taken back) or
Undone.

Removing the layer altogether

The console's bc_bake drop <world name>, typed in the main menu, takes the layer out of a world's
files, and keeps the old file as BetterContinents/pre-drop/<world
name>/BetterContinents.pre-drop in Valheim's save folder. It refuses a world with pieces baked in
the game unless you add confirm, because those pieces are then gone for good: unbake the world first
(chapter 3). A world that was converted (chapter 2) becomes the game's own world again.

What to send with a bug report
* Thelog, BepInEx/LogOutput.log, from the session where it happened.
+ The output of Info and Changes (the Copy button copies the whole answer pane).

+ With Diagnostics on (chapter 6), the log also lists the materials of each baked kind, which helps when
a piece looks wrong.
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Appendix A

The bc_bake console commands

Open the console with F5. bc_bake needs no cheats and no Debug Mode. Every command that changes
the world is a dry run unless the line ends with confirm. Words like town, any, convert, all and
confirm can stand anywhere after the command. bc_bake help prints this list in the game.

On a server, an admin puts server after bc_bake (for example bc_bake server area 32 confirm);
the answer comes back to the admin's console. A player who is not an admin can use the read-only
commands only.

Bake

Command Does

bc_bake area <radius> [at <x> a bake of the pieces within the radius (4 to 256 m) around you, or around
<z>] the point x z. Add town, any, convert, confirm as in chapter 2

bc_bake box <x1> <z1> <x2> <z2> the same for a box, upto512x512m

Take back
Command Does
bc_bake undo [<n>] undoes the newest change, or change n, from its undo file. Add confirm
bc_bake unbake <radius> [at <x> turns baked pieces in the circle back into real pieces. all takes a town
<z>] file's too. Add confirm

bc_bake unbake box <x1> <zl1> <x2>

the same for a box
<z2>

every baked piece of the world: the way out before removing Better

e szl Lhbele wele (21 Continents. Add confirm

takes the town file's pieces out of the layer without making real pieces.

bc_bake drop compiler Add confirm; undo brings them back

bc_bake drop bake <n> the same for the pieces of bake n

in the main menu: removes a world's layer from its files (chapter 7). Add

be_bake drop <world name> confirmwhen it holds pieces baked in the game

Town files

Command Does

loads a town file into the running world: the Directory's placements.bcp, or

bc_bake load [<file>] the file named. convert as for a bake. Add confirm

writes the world's layer as it is, by default to BetterContinents/<world

U LG G {cas Sl el name>/placements.bcp in Valheim's save folder

lists the town's live pieces whose record is gone and that were left standing

bc_bake orphans (chapter 4)

bc_bake orphans destroy

L] destroys them; the ones that hold items only with items. Add confirm
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Look

Command

bc_bake info

bc_bake 1list

bc_bake check [all | <zx>
<zz>]

bc_bake stats

bc_bake hide, bc_bake show
bc_bake help

Where the files are

Does

what this world's layer holds: its revision, where its pieces come from, how
many of each role, the town's live pieces standing, its size, the kinds this game
lacks, and the things that give items

the changes made to this world: number, kind, time, who, area, pieces, state,
and whether it can still be undone

reads the layer for damage and for pieces of a town file and a bake in the
same place

on a player's game: what is drawn in view now, by kind, and what it costs
on a player's game: stops and starts drawing baked pieces (they stay solid)

the list of commands

File Where
the layer inside the world's BetterContinents settings file, in the world's folder
. BetterContinents/bakes/<world name>-<world id>/ in Valheim's save folder, on
undo files .
the machine that runs the world
a layer kept before a load the same folder, layer-r<revision>.bcp

a player's copy of the layer BetterContinents/cache/ in Valheim's save folder, on each player's machine
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Appendix B

placements.bcp for tool makers

This page is for people who write tools that make town files. Players can skip it.

placements.bcpis format 1 of a baked layer: one file for the whole world, little-endian, with a CRC-32 at
the end. The full layout, every field and every check a reader makes, is in BakedFormat.cs in Better
Continents' source, whose comments are the reference. In outline:

Part Holds
header (32 bytes) BCPL, format 1, header flags (ground, paint, clear masks, registry), revision, counts
producer a short text naming the tool that wrote the file
one entry per kind, world-wide: up to 8 candidate prefab names, each with its anchor; a role; a
palette L . : -
collision kind; a Unity layer; flags; a tint; tags
. one 28-byte row per 64 m zone, sorted by z then x: where its block is, how many records, its Live
zone index . ) .
count, its flags, its height range
one raw Deflate stream per zone: the records column by column, then the zone's clear mask,
zone blocks .
ground and paint
trailer CRC-32 (zlib's) of everything before it

Records. Each record is a palette index, x and z inside the zone (1/1024 m), y in millimetres, and a yaw in
65,536 steps; optional runs add a full rotation, a scale and an id. Positions are the piece's anchor point; the
palette's anchor offsets turn them into the prefab's pivot.

Roles.
Role Better Continents
0 Static draws it and gives it a collider; it is never an object
1 Live makes it a real, protected object when its zone first generates, with the record's id and the entry's tags
2 Copy draws it unlit and gives a collider; within Light Distance, the Light Count nearest become lit copies of the
piece
3 Seat draws it and gives a collider; within Seat Distance, a chair to sit on

Palette flags (one byte per entry): 1 UniformScale, 2 NoShadows, 4 Protect, 8 LODOOnIy, 16 NoCopyLight,
32 Decor. A file with a flag Better Continents does not know is refused.

Pieces that give items (any prefab with a Pickable, PickableItem, ItemDrop or Plant) are placed once as
ordinary objects when their zone generates, whatever their role. Write them as Static records. To make
such a kind scenery instead, set flag 32 (Decor) on its palette entry: Better Continents then draws its
records like any other Static or Copy record and places no object for them (nothing to pick, no regrowth).
Only a Static or Copy entry may carry it: a Live or Seat entry with flag 32 makes the whole file refuse to
load (it is marked decor (flag 32), which only a Static or Copy entry can be). Give decor kinds collision 0 (None)
or Boxes: a pickable's own colliders (collision 3) are often triggers. A world that already placed a kind as
real objects keeps them when a newer file marks the kind decor, until their zone is reset or a player picks
them.

Zone sections. A clear mask (16 x 16 cells of 4 m) keeps the game's vegetation out; zone flag 16 keeps it
out of the whole zone. Ground (65 x 65 vertices, 1 m apart, with a weight each) replaces the world's
height; paint (64 x 64 cells) lays dirt, paving or cultivated soil. Extras are kept as they are, for the tool's own
use.

What Better Continents adds when it changes a layer. Header flag 8 and a registry of in-game bakes;
record flags 8 (the bake a record belongs to, and its saved values) and 16 (a random-material seed). A
tool's own file never sets these. A file with a header flag Better Continents does not know is refused with a
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line naming it, so a newer tool's file never loads half-read.

Checks. Better Continents reads every byte before it uses a file: the CRC, the header, every palette entry,
the index's order, each block's counts and runs, the Live ids (unique, and present on every Live record),
and the totals. The first problem stops the read, and the log names the zone and record.

Testing your file. Put it in a maps folder and make a new world (chapter 4), or load it into a running world
with bc_bake load <file>:the dry run reports its counts without changing anything. bc_bake check
all then reads every zone, and bc_bake export writes back what Better Continents holds, for a
byte-for-byte comparison.
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Appendix C

GNU General Public License, version 3

GNU General Public License, version 3

The GNU General Public License, version 3, reproduced verbatim from LICENSE.

GNU GENERAL PUBLIC LICENSE
Version 3, 29 June 2007

Copyright (C) 2007 Free Software Foundation, Inc. <https://fsf.org/>
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Preamble

The GNU General Public License is a free, copyleft license for
software and other kinds of works.

The licenses for most software and other practical works are designed
to take away your freedom to share and change the works. By contrast,
the GNU General Public License is intended to guarantee your freedom to
share and change all versions of a program--to make sure it remains free
software for all its users. We, the Free Software Foundation, use the
GNU General Public License for most of our software; it applies also to
any other work released this way by its authors. You can apply it to
your programs, too.

When we speak of free software, we are referring to freedom, not
price. Our General Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
them if you wish), that you receive source code or can get it if you
want it, that you can change the software or use pieces of it in new
free programs, and that you know you can do these things.

To protect your rights, we need to prevent others from denying you
these rights or asking you to surrender the rights. Therefore, you have
certain responsibilities if you distribute copies of the software, or if
you modify it: responsibilities to respect the freedom of others.

For example, if you distribute copies of such a program, whether
gratis or for a fee, you must pass on to the recipients the same
freedoms that you received. You must make sure that they, too, receive
or can get the source code. And you must show them these terms so they
know their rights.

Developers that use the GNU GPL protect your rights with two steps:
(1) assert copyright on the software, and (2) offer you this License
giving you legal permission to copy, distribute and/or modify it.

For the developers' and authors' protection, the GPL clearly explains
that there is no warranty for this free software. For both users' and
authors' sake, the GPL requires that modified versions be marked as
changed, so that their problems will not be attributed erroneously to
authors of previous versions.

Some devices are designed to deny users access to install or run
modified versions of the software inside them, although the manufacturer
can do so. This is fundamentally incompatible with the aim of
protecting users' freedom to change the software. The systematic
pattern of such abuse occurs in the area of products for individuals to
use, which is precisely where it is most unacceptable. Therefore, we
have designed this version of the GPL to prohibit the practice for those
products. If such problems arise substantially in other domains, we
stand ready to extend this provision to those domains in future versions
of the GPL, as needed to protect the freedom of users.

Finally, every program is threatened constantly by software patents.
States should not allow patents to restrict development and use of
software on general-purpose computers, but in those that do, we wish to
avoid the special danger that patents applied to a free program could
make it effectively proprietary. To prevent this, the GPL assures that
patents cannot be used to render the program non-free.
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The precise terms and conditions for copying, distribution and
modification follow.

TERMS AND CONDITIONS
0. Definitions.
"This License" refers to version 3 of the GNU General Public License.

"Copyright" also means copyright-like laws that apply to other kinds of
works, such as semiconductor masks.

"The Program" refers to any copyrightable work licensed under this
License. Each licensee is addressed as "you". "Licensees" and
"recipients" may be individuals or organizations.

To "modify" a work means to copy from or adapt all or part of the work
in a fashion requiring copyright permission, other than the making of an
exact copy. The resulting work is called a "modified version" of the
earlier work or a work "based on" the earlier work.

A "covered work" means either the unmodified Program or a work based
on the Program.

To "propagate" a work means to do anything with it that, without
permission, would make you directly or secondarily liable for
infringement under applicable copyright law, except executing it on a
computer or modifying a private copy. Propagation includes copying,
distribution (with or without modification), making available to the
public, and in some countries other activities as well.

To "convey" a work means any kind of propagation that enables other
parties to make or receive copies. Mere interaction with a user through
a computer network, with no transfer of a copy, is not conveying.

An interactive user interface displays "Appropriate Legal Notices"
to the extent that it includes a convenient and prominently visible
feature that (1) displays an appropriate copyright notice, and (2)
tells the user that there is no warranty for the work (except to the
extent that warranties are provided), that licensees may convey the
work under this License, and how to view a copy of this License. If
the interface presents a list of user commands or options, such as a
menu, a prominent item in the list meets this criterion.

1. Source Code.

The "source code" for a work means the preferred form of the work
for making modifications to it. "Object code" means any non-source
form of a work.

A "Standard Interface" means an interface that either is an official
standard defined by a recognized standards body, or, in the case of
interfaces specified for a particular programming language, one that
is widely used among developers working in that language.

The "System Libraries" of an executable work include anything, other
than the work as a whole, that (a) is included in the normal form of
packaging a Major Component, but which is not part of that Major
Component, and (b) serves only to enable use of the work with that
Major Component, or to implement a Standard Interface for which an
implementation is available to the public in source code form. A
"Major Component", in this context, means a major essential component
(kernel, window system, and so on) of the specific operating system
(if any) on which the executable work runs, or a compiler used to
produce the work, or an object code interpreter used to run it.

The "Corresponding Source" for a work in object code form means all
the source code needed to generate, install, and (for an executable
work) run the object code and to modify the work, including scripts to
control those activities. However, it does not include the work's
System Libraries, or general-purpose tools or generally available free
programs which are used unmodified in performing those activities but
which are not part of the work. For example, Corresponding Souxrce
includes interface definition files associated with source files for
the work, and the source code for shared libraries and dynamically
linked subprograms that the work is specifically designed to require,
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such as by intimate data communication or control flow between those
subprograms and other parts of the work.

The Corresponding Source need not include anything that users
can regenerate automatically from other parts of the Corresponding
Source.

The Corresponding Source for a work in source code form is that
same work.

2. Basic Permissions.

All rights granted under this License are granted for the term of
copyright on the Program, and are irrevocable provided the stated
conditions are met. This License explicitly affirms your unlimited
permission to run the unmodified Program. The output from running a
covered work is covered by this License only if the output, given its
content, constitutes a covered work. This License acknowledges your
rights of fair use or other equivalent, as provided by copyright law.

You may make, run and propagate covered works that you do not
convey, without conditions so long as your license otherwise remains
in force. You may convey covered works to others for the sole purpose
of having them make modifications exclusively for you, or provide you
with facilities for running those works, provided that you comply with
the terms of this License in conveying all material for which you do
not control copyright. Those thus making or running the covered works
for you must do so exclusively on your behalf, under your direction
and control, on terms that prohibit them from making any copies of
your copyrighted material outside their relationship with you.

Conveying under any other circumstances is permitted solely under
the conditions stated below. Sublicensing is not allowed; section 10
makes it unnecessary.

3. Protecting Users' Legal Rights From Anti-Circumvention Law.

No covered work shall be deemed part of an effective technological
measure under any applicable law fulfilling obligations under article
11 of the WIPO copyright treaty adopted on 20 December 1996, or
similar laws prohibiting or restricting circumvention of such
measures.

When you convey a covered work, you waive any legal power to forbid
circumvention of technological measures to the extent such circumvention
is effected by exercising rights under this License with respect to
the covered work, and you disclaim any intention to 1limit operation or
modification of the work as a means of enforcing, against the work's
users, your or third parties' legal rights to forbid circumvention of
technological measures.

4. Conveying Verbatim Copies.

You may convey verbatim copies of the Program's source code as you
receive it, in any medium, provided that you conspicuously and
appropriately publish on each copy an appropriate copyright notice;
keep intact all notices stating that this License and any
non-permissive terms added in accord with section 7 apply to the code;
keep intact all notices of the absence of any warranty; and give all
recipients a copy of this License along with the Program.

You may charge any price or no price for each copy that you convey,
and you may offer support or warranty protection for a fee.

5. Conveying Modified Source Versions.
You may convey a work based on the Program, or the modifications to
produce it from the Program, in the form of source code under the

terms of section 4, provided that you also meet all of these conditions:

a) The work must carry prominent notices stating that you modified
it, and giving a relevant date.

b) The work must carry prominent notices stating that it is

released under this License and any conditions added under section
7. This requirement modifies the requirement in section 4 to
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"keep intact all notices".

c) You must license the entire work, as a whole, under this
License to anyone who comes into possession of a copy. This
License will therefore apply, along with any applicable section 7
additional terms, to the whole of the work, and all its parts,
regardless of how they are packaged. This License gives no
permission to license the work in any other way, but it does not
invalidate such permission if you have separately received it.

d) If the work has interactive user interfaces, each must display
Appropriate Legal Notices; however, if the Program has interactive
interfaces that do not display Appropriate Legal Notices, your
work need not make them do so.

A compilation of a covered work with other separate and independent
works, which are not by their nature extensions of the covered work,
and which are not combined with it such as to form a larger program,
in or on a volume of a storage or distribution medium, is called an
"aggregate" if the compilation and its resulting copyright are not
used to limit the access or legal rights of the compilation's users
beyond what the individual works permit. Inclusion of a covered work
in an aggregate does not cause this License to apply to the other
parts of the aggregate.

6. Conveying Non-Source Forms.

You may convey a covered work in object code form under the terms
of sections 4 and 5, provided that you also convey the
machine-readable Corresponding Source under the terms of this License,
in one of these ways:

a) Convey the object code in, or embodied in, a physical product
(including a physical distribution medium), accompanied by the
Corresponding Source fixed on a durable physical medium
customarily used for software interchange.

b) Convey the object code in, or embodied in, a physical product
(including a physical distribution medium), accompanied by a
written offer, valid for at least three years and valid for as
long as you offer spare parts or customer support for that product
model, to give anyone who possesses the object code either (1) a
copy of the Corresponding Source for all the software in the
product that is covered by this License, on a durable physical
medium customarily used for software interchange, for a price no
more than your reasonable cost of physically performing this
conveying of source, or (2) access to copy the

Corresponding Source from a network server at no charge.

c) Convey individual copies of the object code with a copy of the
written offer to provide the Corresponding Source. This
alternative is allowed only occasionally and noncommercially, and
only if you received the object code with such an offer, in accord
with subsection 6b.

d) Convey the object code by offering access from a designated
place (gratis or for a charge), and offer equivalent access to the
Corresponding Source in the same way through the same place at no
further charge. You need not require recipients to copy the
Corresponding Source along with the object code. If the place to
copy the object code is a network server, the Corresponding Source
may be on a different server (operated by you or a third party)
that supports equivalent copying facilities, provided you maintain
clear directions next to the object code saying where to find the
Corresponding Source. Regardless of what server hosts the
Corresponding Source, you remain obligated to ensure that it is
available for as long as needed to satisfy these requirements.

e) Convey the object code using peer-to-peer transmission, provided
you inform other peers where the object code and Corresponding
Source of the work are being offered to the general public at no
charge under subsection 6d.

A separable portion of the object code, whose source code is excluded

from the Corresponding Source as a System Library, need not be
included in conveying the object code work.
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A "User Product" is either (1) a "consumer product", which means any
tangible personal property which is normally used for personal, family,
or household purposes, or (2) anything designed or sold for incorporation
into a dwelling. In determining whether a product is a consumer product,
doubtful cases shall be resolved in favor of coverage. For a particular
product received by a particular user, "normally used" refers to a
typical or common use of that class of product, regardless of the status
of the particular user or of the way in which the particular user
actually uses, or expects or is expected to use, the product. A product
is a consumer product regardless of whether the product has substantial
commercial, industrial or non-consumer uses, unless such uses represent
the only significant mode of use of the product.

"Installation Information" for a User Product means any methods,
procedures, authorization keys, or other information required to install
and execute modified versions of a covered work in that User Product from
a modified version of its Corresponding Source. The information must
suffice to ensure that the continued functioning of the modified object
code is in no case prevented or interfered with solely because
modification has been made.

If you convey an object code work under this section in, or with, or
specifically for use in, a User Product, and the conveying occurs as
part of a transaction in which the right of possession and use of the
User Product is transferred to the recipient in perpetuity or for a
fixed term (regardless of how the transaction is characterized), the
Corresponding Source conveyed under this section must be accompanied
by the Installation Information. But this requirement does not apply
if neither you nor any third party retains the ability to install
modified object code on the User Product (for example, the work has
been installed in ROM).

The requirement to provide Installation Information does not include a
requirement to continue to provide support service, warranty, or updates
for a work that has been modified or installed by the recipient, or for
the User Product in which it has been modified or installed. Access to a
network may be denied when the modification itself materially and
adversely affects the operation of the network or violates the rules and
protocols for communication across the network.

Corresponding Source conveyed, and Installation Information provided,
in accord with this section must be in a format that is publicly
documented (and with an implementation available to the public in
source code form), and must require no special password or key for
unpacking, reading or copying.

7. Additional Terms.

"Additional permissions" are terms that supplement the terms of this
License by making exceptions from one or more of its conditions.
Additional permissions that are applicable to the entire Program shall
be treated as though they were included in this License, to the extent
that they are valid under applicable law. If additional permissions
apply only to part of the Program, that part may be used separately
under those permissions, but the entire Program remains governed by
this License without regard to the additional permissions.

When you convey a copy of a covered work, you may at your option
remove any additional permissions from that copy, or from any part of
it. (Additional permissions may be written to require their own
removal in certain cases when you modify the work.) You may place
additional permissions on material, added by you to a covered work,
for which you have or can give appropriate copyright permission.

Notwithstanding any other provision of this License, for material you
add to a covered work, you may (if authorized by the copyright holders of
that material) supplement the terms of this License with terms:

a) Disclaiming warranty or limiting liability differently from the
terms of sections 15 and 16 of this License; or

b) Requiring preservation of specified reasonable legal notices or
author attributions in that material or in the Appropriate Legal
Notices displayed by works containing it; or

c) Prohibiting misrepresentation of the origin of that material, or
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requiring that modified versions of such material be marked in
reasonable ways as different from the original version; or

d) Limiting the use for publicity purposes of names of licensors or
authors of the material; or

e) Declining to grant rights under trademark law for use of some
trade names, trademarks, or service marks; or

f) Requiring indemnification of licensors and authors of that
material by anyone who conveys the material (or modified versions of
it) with contractual assumptions of liability to the recipient, for
any liability that these contractual assumptions directly impose on
those licensors and authors.

All other non-permissive additional terms are considered "further
restrictions" within the meaning of section 1@0. If the Program as you
received it, or any part of it, contains a notice stating that it is
governed by this License along with a term that is a further
restriction, you may remove that term. If a license document contains
a further restriction but permits relicensing or conveying under this
License, you may add to a covered work material governed by the terms
of that license document, provided that the further restriction does
not survive such relicensing or conveying.

If you add terms to a covered work in accord with this section, you
must place, in the relevant source files, a statement of the
additional terms that apply to those files, or a notice indicating
where to find the applicable terms.

Additional terms, permissive or non-permissive, may be stated in the
form of a separately written license, or stated as exceptions;
the above requirements apply either way.

8. Termination.

You may not propagate or modify a covered work except as expressly
provided under this License. Any attempt otherwise to propagate or
modify it is void, and will automatically terminate your rights under
this License (including any patent licenses granted under the third
paragraph of section 11).

However, if you cease all violation of this License, then your
license from a particular copyright holder is reinstated (a)
provisionally, unless and until the copyright holder explicitly and
finally terminates your license, and (b) permanently, if the copyright
holder fails to notify you of the violation by some reasonable means
prior to 60 days after the cessation.

Moreover, your license from a particular copyright holder is
reinstated permanently if the copyright holder notifies you of the
violation by some reasonable means, this is the first time you have
received notice of violation of this License (for any work) from that
copyright holder, and you cure the violation prior to 30 days after
your receipt of the notice.

Termination of your rights under this section does not terminate the
licenses of parties who have received copies or rights from you under
this License. If your rights have been terminated and not permanently
reinstated, you do not qualify to receive new licenses for the same
material under section 10.

9. Acceptance Not Required for Having Copies.

You are not required to accept this License in order to receive or
run a copy of the Program. Ancillary propagation of a covered work
occurring solely as a consequence of using peer-to-peer transmission
to receive a copy likewise does not require acceptance. However,
nothing other than this License grants you permission to propagate or
modify any covered work. These actions infringe copyright if you do
not accept this License. Therefore, by modifying or propagating a
covered work, you indicate your acceptance of this License to do so.

10. Automatic Licensing of Downstream Recipients.

Each time you convey a covered work, the recipient automatically
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receives a license from the original licensors, to run, modify and
propagate that work, subject to this License. You are not responsible
for enforcing compliance by third parties with this License.

An "entity transaction" is a transaction transferring control of an
organization, or substantially all assets of one, or subdividing an
organization, or merging organizations. If propagation of a covered
work results from an entity transaction, each party to that
transaction who receives a copy of the work also receives whatever
licenses to the work the party's predecessor in interest had or could
give under the previous paragraph, plus a right to possession of the
Corresponding Source of the work from the predecessor in interest, if
the predecessor has it or can get it with reasonable efforts.

You may not impose any further restrictions on the exercise of the
rights granted or affirmed under this License. For example, you may
not impose a license fee, royalty, or other charge for exercise of
rights granted under this License, and you may not initiate litigation
(including a cross-claim or counterclaim in a lawsuit) alleging that
any patent claim is infringed by making, using, selling, offering for
sale, or importing the Program or any portion of it.

11. Patents.

A "contributor" is a copyright holder who authorizes use under this
License of the Program or a work on which the Program is based. The
work thus licensed is called the contributor's "contributor version".

A contributor's "essential patent claims" are all patent claims
owned or controlled by the contributor, whether already acquired or
hereafter acquired, that would be infringed by some manner, permitted
by this License, of making, using, or selling its contributor version,
but do not include claims that would be infringed only as a
consequence of further modification of the contributor version. For
purposes of this definition, "control" includes the right to grant
patent sublicenses in a manner consistent with the requirements of
this License.

Each contributor grants you a non-exclusive, worldwide, royalty-free
patent license under the contributor's essential patent claims, to
make, use, sell, offer for sale, import and otherwise run, modify and
propagate the contents of its contributor version.

In the following three paragraphs, a "patent license" is any express
agreement or commitment, however denominated, not to enforce a patent
(such as an express permission to practice a patent or covenant not to
sue for patent infringement). To "grant" such a patent license to a
party means to make such an agreement or commitment not to enforce a
patent against the party.

If you convey a covered work, knowingly relying on a patent license,
and the Corresponding Source of the work is not available for anyone
to copy, free of charge and under the terms of this License, through a
publicly available network server or other readily accessible means,
then you must either (1) cause the Corresponding Source to be so
available, or (2) arrange to deprive yourself of the benefit of the
patent license for this particular work, or (3) arrange, in a manner
consistent with the requirements of this License, to extend the patent
license to downstream recipients. "Knowingly relying" means you have
actual knowledge that, but for the patent license, your conveying the
covered work in a country, or your recipient's use of the covered work
in a country, would infringe one or more identifiable patents in that
country that you have reason to believe are valid.

If, pursuant to or in connection with a single transaction or
arrangement, you convey, or propagate by procuring conveyance of, a
covered work, and grant a patent license to some of the parties
receiving the covered work authorizing them to use, propagate, modify
or convey a specific copy of the covered work, then the patent license
you grant is automatically extended to all recipients of the covered
work and works based on it.

A patent license is "discriminatory" if it does not include within
the scope of its coverage, prohibits the exercise of, or is
conditioned on the non-exercise of one or more of the rights that are
specifically granted under this License. You may not convey a covered
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work if you are a party to an arrangement with a third party that is
in the business of distributing software, under which you make payment
to the third party based on the extent of your activity of conveying
the work, and under which the third party grants, to any of the
parties who would receive the covered work from you, a discriminatory
patent license (a) in connection with copies of the covered work
conveyed by you (or copies made from those copies), or (b) primarily
for and in connection with specific products or compilations that
contain the covered work, unless you entered into that arrangement,

or that patent license was granted, prior to 28 March 2007.

Nothing in this License shall be construed as excluding or limiting
any implied license or other defenses to infringement that may
otherwise be available to you under applicable patent law.

12. No Surrender of Others' Freedom.

If conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License. If you cannot convey a
covered work so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you may
not convey it at all. For example, if you agree to terms that obligate you
to collect a royalty for further conveying from those to whom you convey
the Program, the only way you could satisfy both those terms and this
License would be to refrain entirely from conveying the Program.

13. Use with the GNU Affero General Public License.

Notwithstanding any other provision of this License, you have
permission to link or combine any covered work with a work licensed
under version 3 of the GNU Affero General Public License into a single
combined work, and to convey the resulting work. The terms of this
License will continue to apply to the part which is the covered work,
but the special requirements of the GNU Affero General Public License,
section 13, concerning interaction through a network will apply to the
combination as such.

14. Revised Versions of this License.

The Free Software Foundation may publish revised and/or new versions of
the GNU General Public License from time to time. Such new versions will
be similar in spirit to the present version, but may differ in detail to
address new problems or concerns.

Each version is given a distinguishing version number. If the
Program specifies that a certain numbered version of the GNU General
Public License "or any later version" applies to it, you have the
option of following the terms and conditions either of that numbered
version or of any later version published by the Free Software
Foundation. If the Program does not specify a version number of the
GNU General Public License, you may choose any version ever published
by the Free Software Foundation.

If the Program specifies that a proxy can decide which future
versions of the GNU General Public License can be used, that proxy's
public statement of acceptance of a version permanently authorizes you
to choose that version for the Program.

Later license versions may give you additional or different
permissions. However, no additional obligations are imposed on any
author or copyright holder as a result of your choosing to follow a
later version.

15. Disclaimer of Warranty.

THERE IS NO WARRANTY FOR THE PROGRAM, TO THE EXTENT PERMITTED BY
APPLICABLE LAW. EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT
HOLDERS AND/OR OTHER PARTIES PROVIDE THE PROGRAM "AS IS" WITHOUT WARRANTY
OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO,
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE. THE ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF THE PROGRAM
IS WITH YOU. SHOULD THE PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF
ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

16. Limitation of Liability.
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IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MODIFIES AND/OR CONVEYS
THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES, INCLUDING ANY
GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE
USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED TO LOSS OF
DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD
PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER PROGRAMS),
EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF
SUCH DAMAGES.

17. Interpretation of Sections 15 and 16.

If the disclaimer of warranty and limitation of liability provided
above cannot be given local legal effect according to their terms,
reviewing courts shall apply local law that most closely approximates
an absolute waiver of all civil liability in connection with the
Program, unless a warranty or assumption of liability accompanies a
copy of the Program in return for a fee.

END OF TERMS AND CONDITIONS
How to Apply These Terms to Your New Programs

If you develop a new program, and you want it to be of the greatest
possible use to the public, the best way to achieve this is to make it
free software which everyone can redistribute and change under these terms.

To do so, attach the following notices to the program. It is safest
to attach them to the start of each source file to most effectively
state the exclusion of warranty; and each file should have at least
the "copyright" line and a pointer to where the full notice is found.

<one line to give the program's name and a brief idea of what it does.>
Copyright (C) <year> <name of author>

This program is free software: you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation, either version 3 of the License, or
(at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with this program. If not, see <https://www.gnu.org/licenses/>.

Also add information on how to contact you by electronic and paper mail.

If the program does terminal interaction, make it output a short
notice like this when it starts in an interactive mode:

<program> Copyright (C) <year> <name of author>

This program comes with ABSOLUTELY NO WARRANTY; for details type “show w'.

This is free software, and you are welcome to redistribute it
under certain conditions; type “show c¢' for details.

The hypothetical commands “show w' and “show c' should show the appropriate
parts of the General Public License. Of course, your program's commands
might be different; for a GUI interface, you would use an "about box".

You should also get your employer (if you work as a programmer) or school,
if any, to sign a "copyright disclaimer" for the program, if necessary.
For more information on this, and how to apply and follow the GNU GPL, see
<https://www.gnu.oxrg/licenses/>.

The GNU General Public License does not permit incorporating your program
into proprietary programs. If your program is a subroutine library, you
may consider it more useful to permit linking proprietary applications with
the library. If this is what you want to do, use the GNU Lesser General
Public License instead of this License. But first, please read
<https://www.gnu.org/licenses/why-not-1gpl.html>.

Better Continents 0.10.x - GPL-3.0 (Wubarrk, 2026-10-07); see the License page

35



	Contents
	Start here: what baking does
	What stays a real piece
	Where baked pieces come from
	What every player needs
	The whole thing in four steps

	License
	1 Open the Bake buildings tab
	Turn the window on
	Open the tab
	Who may bake
	Two rules the tab always follows

	2 Bake your base
	Before you start
	Bake
	The options
	What a bake never changes

	3 Undo and unbake
	Undo the last change
	Unbake around you
	The way out: unbake the whole world
	When the game crashes in the middle

	4 Town files
	A new world with towns
	A newer town file for a world that exists
	The town's doors, chests and stations
	Bushes, mushrooms and flax in a town file
	Clear ground, the town's ground and paint
	Export the layer
	For tool makers

	5 On a server
	What the server needs
	Joining
	Baking on a server
	Hosting a game for friends
	Sharing a world file

	6 Settings
	What baked pieces cost your machine
	Shadows
	Hide and show

	7 When it goes wrong
	The bake refuses
	Some pieces changed while the bake ran
	Baked pieces are missing after removing a mod
	Two pieces in the same place
	The game crashed in the middle of a bake
	Removing the layer altogether
	What to send with a bug report

	Appendix A: The bc_bake console commands
	Bake
	Take back
	Town files
	Look
	Where the files are

	Appendix B: placements.bcp for tool makers
	Appendix C: GNU General Public License, version 3




baking-guide-source/LICENSE

                    GNU GENERAL PUBLIC LICENSE
                       Version 3, 29 June 2007

 Copyright (C) 2007 Free Software Foundation, Inc. <https://fsf.org/>
 Everyone is permitted to copy and distribute verbatim copies
 of this license document, but changing it is not allowed.

                            Preamble

  The GNU General Public License is a free, copyleft license for
software and other kinds of works.

  The licenses for most software and other practical works are designed
to take away your freedom to share and change the works.  By contrast,
the GNU General Public License is intended to guarantee your freedom to
share and change all versions of a program--to make sure it remains free
software for all its users.  We, the Free Software Foundation, use the
GNU General Public License for most of our software; it applies also to
any other work released this way by its authors.  You can apply it to
your programs, too.

  When we speak of free software, we are referring to freedom, not
price.  Our General Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
them if you wish), that you receive source code or can get it if you
want it, that you can change the software or use pieces of it in new
free programs, and that you know you can do these things.

  To protect your rights, we need to prevent others from denying you
these rights or asking you to surrender the rights.  Therefore, you have
certain responsibilities if you distribute copies of the software, or if
you modify it: responsibilities to respect the freedom of others.

  For example, if you distribute copies of such a program, whether
gratis or for a fee, you must pass on to the recipients the same
freedoms that you received.  You must make sure that they, too, receive
or can get the source code.  And you must show them these terms so they
know their rights.

  Developers that use the GNU GPL protect your rights with two steps:
(1) assert copyright on the software, and (2) offer you this License
giving you legal permission to copy, distribute and/or modify it.

  For the developers' and authors' protection, the GPL clearly explains
that there is no warranty for this free software.  For both users' and
authors' sake, the GPL requires that modified versions be marked as
changed, so that their problems will not be attributed erroneously to
authors of previous versions.

  Some devices are designed to deny users access to install or run
modified versions of the software inside them, although the manufacturer
can do so.  This is fundamentally incompatible with the aim of
protecting users' freedom to change the software.  The systematic
pattern of such abuse occurs in the area of products for individuals to
use, which is precisely where it is most unacceptable.  Therefore, we
have designed this version of the GPL to prohibit the practice for those
products.  If such problems arise substantially in other domains, we
stand ready to extend this provision to those domains in future versions
of the GPL, as needed to protect the freedom of users.

  Finally, every program is threatened constantly by software patents.
States should not allow patents to restrict development and use of
software on general-purpose computers, but in those that do, we wish to
avoid the special danger that patents applied to a free program could
make it effectively proprietary.  To prevent this, the GPL assures that
patents cannot be used to render the program non-free.

  The precise terms and conditions for copying, distribution and
modification follow.

                       TERMS AND CONDITIONS

  0. Definitions.

  "This License" refers to version 3 of the GNU General Public License.

  "Copyright" also means copyright-like laws that apply to other kinds of
works, such as semiconductor masks.

  "The Program" refers to any copyrightable work licensed under this
License.  Each licensee is addressed as "you".  "Licensees" and
"recipients" may be individuals or organizations.

  To "modify" a work means to copy from or adapt all or part of the work
in a fashion requiring copyright permission, other than the making of an
exact copy.  The resulting work is called a "modified version" of the
earlier work or a work "based on" the earlier work.

  A "covered work" means either the unmodified Program or a work based
on the Program.

  To "propagate" a work means to do anything with it that, without
permission, would make you directly or secondarily liable for
infringement under applicable copyright law, except executing it on a
computer or modifying a private copy.  Propagation includes copying,
distribution (with or without modification), making available to the
public, and in some countries other activities as well.

  To "convey" a work means any kind of propagation that enables other
parties to make or receive copies.  Mere interaction with a user through
a computer network, with no transfer of a copy, is not conveying.

  An interactive user interface displays "Appropriate Legal Notices"
to the extent that it includes a convenient and prominently visible
feature that (1) displays an appropriate copyright notice, and (2)
tells the user that there is no warranty for the work (except to the
extent that warranties are provided), that licensees may convey the
work under this License, and how to view a copy of this License.  If
the interface presents a list of user commands or options, such as a
menu, a prominent item in the list meets this criterion.

  1. Source Code.

  The "source code" for a work means the preferred form of the work
for making modifications to it.  "Object code" means any non-source
form of a work.

  A "Standard Interface" means an interface that either is an official
standard defined by a recognized standards body, or, in the case of
interfaces specified for a particular programming language, one that
is widely used among developers working in that language.

  The "System Libraries" of an executable work include anything, other
than the work as a whole, that (a) is included in the normal form of
packaging a Major Component, but which is not part of that Major
Component, and (b) serves only to enable use of the work with that
Major Component, or to implement a Standard Interface for which an
implementation is available to the public in source code form.  A
"Major Component", in this context, means a major essential component
(kernel, window system, and so on) of the specific operating system
(if any) on which the executable work runs, or a compiler used to
produce the work, or an object code interpreter used to run it.

  The "Corresponding Source" for a work in object code form means all
the source code needed to generate, install, and (for an executable
work) run the object code and to modify the work, including scripts to
control those activities.  However, it does not include the work's
System Libraries, or general-purpose tools or generally available free
programs which are used unmodified in performing those activities but
which are not part of the work.  For example, Corresponding Source
includes interface definition files associated with source files for
the work, and the source code for shared libraries and dynamically
linked subprograms that the work is specifically designed to require,
such as by intimate data communication or control flow between those
subprograms and other parts of the work.

  The Corresponding Source need not include anything that users
can regenerate automatically from other parts of the Corresponding
Source.

  The Corresponding Source for a work in source code form is that
same work.

  2. Basic Permissions.

  All rights granted under this License are granted for the term of
copyright on the Program, and are irrevocable provided the stated
conditions are met.  This License explicitly affirms your unlimited
permission to run the unmodified Program.  The output from running a
covered work is covered by this License only if the output, given its
content, constitutes a covered work.  This License acknowledges your
rights of fair use or other equivalent, as provided by copyright law.

  You may make, run and propagate covered works that you do not
convey, without conditions so long as your license otherwise remains
in force.  You may convey covered works to others for the sole purpose
of having them make modifications exclusively for you, or provide you
with facilities for running those works, provided that you comply with
the terms of this License in conveying all material for which you do
not control copyright.  Those thus making or running the covered works
for you must do so exclusively on your behalf, under your direction
and control, on terms that prohibit them from making any copies of
your copyrighted material outside their relationship with you.

  Conveying under any other circumstances is permitted solely under
the conditions stated below.  Sublicensing is not allowed; section 10
makes it unnecessary.

  3. Protecting Users' Legal Rights From Anti-Circumvention Law.

  No covered work shall be deemed part of an effective technological
measure under any applicable law fulfilling obligations under article
11 of the WIPO copyright treaty adopted on 20 December 1996, or
similar laws prohibiting or restricting circumvention of such
measures.

  When you convey a covered work, you waive any legal power to forbid
circumvention of technological measures to the extent such circumvention
is effected by exercising rights under this License with respect to
the covered work, and you disclaim any intention to limit operation or
modification of the work as a means of enforcing, against the work's
users, your or third parties' legal rights to forbid circumvention of
technological measures.

  4. Conveying Verbatim Copies.

  You may convey verbatim copies of the Program's source code as you
receive it, in any medium, provided that you conspicuously and
appropriately publish on each copy an appropriate copyright notice;
keep intact all notices stating that this License and any
non-permissive terms added in accord with section 7 apply to the code;
keep intact all notices of the absence of any warranty; and give all
recipients a copy of this License along with the Program.

  You may charge any price or no price for each copy that you convey,
and you may offer support or warranty protection for a fee.

  5. Conveying Modified Source Versions.

  You may convey a work based on the Program, or the modifications to
produce it from the Program, in the form of source code under the
terms of section 4, provided that you also meet all of these conditions:

    a) The work must carry prominent notices stating that you modified
    it, and giving a relevant date.

    b) The work must carry prominent notices stating that it is
    released under this License and any conditions added under section
    7.  This requirement modifies the requirement in section 4 to
    "keep intact all notices".

    c) You must license the entire work, as a whole, under this
    License to anyone who comes into possession of a copy.  This
    License will therefore apply, along with any applicable section 7
    additional terms, to the whole of the work, and all its parts,
    regardless of how they are packaged.  This License gives no
    permission to license the work in any other way, but it does not
    invalidate such permission if you have separately received it.

    d) If the work has interactive user interfaces, each must display
    Appropriate Legal Notices; however, if the Program has interactive
    interfaces that do not display Appropriate Legal Notices, your
    work need not make them do so.

  A compilation of a covered work with other separate and independent
works, which are not by their nature extensions of the covered work,
and which are not combined with it such as to form a larger program,
in or on a volume of a storage or distribution medium, is called an
"aggregate" if the compilation and its resulting copyright are not
used to limit the access or legal rights of the compilation's users
beyond what the individual works permit.  Inclusion of a covered work
in an aggregate does not cause this License to apply to the other
parts of the aggregate.

  6. Conveying Non-Source Forms.

  You may convey a covered work in object code form under the terms
of sections 4 and 5, provided that you also convey the
machine-readable Corresponding Source under the terms of this License,
in one of these ways:

    a) Convey the object code in, or embodied in, a physical product
    (including a physical distribution medium), accompanied by the
    Corresponding Source fixed on a durable physical medium
    customarily used for software interchange.

    b) Convey the object code in, or embodied in, a physical product
    (including a physical distribution medium), accompanied by a
    written offer, valid for at least three years and valid for as
    long as you offer spare parts or customer support for that product
    model, to give anyone who possesses the object code either (1) a
    copy of the Corresponding Source for all the software in the
    product that is covered by this License, on a durable physical
    medium customarily used for software interchange, for a price no
    more than your reasonable cost of physically performing this
    conveying of source, or (2) access to copy the
    Corresponding Source from a network server at no charge.

    c) Convey individual copies of the object code with a copy of the
    written offer to provide the Corresponding Source.  This
    alternative is allowed only occasionally and noncommercially, and
    only if you received the object code with such an offer, in accord
    with subsection 6b.

    d) Convey the object code by offering access from a designated
    place (gratis or for a charge), and offer equivalent access to the
    Corresponding Source in the same way through the same place at no
    further charge.  You need not require recipients to copy the
    Corresponding Source along with the object code.  If the place to
    copy the object code is a network server, the Corresponding Source
    may be on a different server (operated by you or a third party)
    that supports equivalent copying facilities, provided you maintain
    clear directions next to the object code saying where to find the
    Corresponding Source.  Regardless of what server hosts the
    Corresponding Source, you remain obligated to ensure that it is
    available for as long as needed to satisfy these requirements.

    e) Convey the object code using peer-to-peer transmission, provided
    you inform other peers where the object code and Corresponding
    Source of the work are being offered to the general public at no
    charge under subsection 6d.

  A separable portion of the object code, whose source code is excluded
from the Corresponding Source as a System Library, need not be
included in conveying the object code work.

  A "User Product" is either (1) a "consumer product", which means any
tangible personal property which is normally used for personal, family,
or household purposes, or (2) anything designed or sold for incorporation
into a dwelling.  In determining whether a product is a consumer product,
doubtful cases shall be resolved in favor of coverage.  For a particular
product received by a particular user, "normally used" refers to a
typical or common use of that class of product, regardless of the status
of the particular user or of the way in which the particular user
actually uses, or expects or is expected to use, the product.  A product
is a consumer product regardless of whether the product has substantial
commercial, industrial or non-consumer uses, unless such uses represent
the only significant mode of use of the product.

  "Installation Information" for a User Product means any methods,
procedures, authorization keys, or other information required to install
and execute modified versions of a covered work in that User Product from
a modified version of its Corresponding Source.  The information must
suffice to ensure that the continued functioning of the modified object
code is in no case prevented or interfered with solely because
modification has been made.

  If you convey an object code work under this section in, or with, or
specifically for use in, a User Product, and the conveying occurs as
part of a transaction in which the right of possession and use of the
User Product is transferred to the recipient in perpetuity or for a
fixed term (regardless of how the transaction is characterized), the
Corresponding Source conveyed under this section must be accompanied
by the Installation Information.  But this requirement does not apply
if neither you nor any third party retains the ability to install
modified object code on the User Product (for example, the work has
been installed in ROM).

  The requirement to provide Installation Information does not include a
requirement to continue to provide support service, warranty, or updates
for a work that has been modified or installed by the recipient, or for
the User Product in which it has been modified or installed.  Access to a
network may be denied when the modification itself materially and
adversely affects the operation of the network or violates the rules and
protocols for communication across the network.

  Corresponding Source conveyed, and Installation Information provided,
in accord with this section must be in a format that is publicly
documented (and with an implementation available to the public in
source code form), and must require no special password or key for
unpacking, reading or copying.

  7. Additional Terms.

  "Additional permissions" are terms that supplement the terms of this
License by making exceptions from one or more of its conditions.
Additional permissions that are applicable to the entire Program shall
be treated as though they were included in this License, to the extent
that they are valid under applicable law.  If additional permissions
apply only to part of the Program, that part may be used separately
under those permissions, but the entire Program remains governed by
this License without regard to the additional permissions.

  When you convey a copy of a covered work, you may at your option
remove any additional permissions from that copy, or from any part of
it.  (Additional permissions may be written to require their own
removal in certain cases when you modify the work.)  You may place
additional permissions on material, added by you to a covered work,
for which you have or can give appropriate copyright permission.

  Notwithstanding any other provision of this License, for material you
add to a covered work, you may (if authorized by the copyright holders of
that material) supplement the terms of this License with terms:

    a) Disclaiming warranty or limiting liability differently from the
    terms of sections 15 and 16 of this License; or

    b) Requiring preservation of specified reasonable legal notices or
    author attributions in that material or in the Appropriate Legal
    Notices displayed by works containing it; or

    c) Prohibiting misrepresentation of the origin of that material, or
    requiring that modified versions of such material be marked in
    reasonable ways as different from the original version; or

    d) Limiting the use for publicity purposes of names of licensors or
    authors of the material; or

    e) Declining to grant rights under trademark law for use of some
    trade names, trademarks, or service marks; or

    f) Requiring indemnification of licensors and authors of that
    material by anyone who conveys the material (or modified versions of
    it) with contractual assumptions of liability to the recipient, for
    any liability that these contractual assumptions directly impose on
    those licensors and authors.

  All other non-permissive additional terms are considered "further
restrictions" within the meaning of section 10.  If the Program as you
received it, or any part of it, contains a notice stating that it is
governed by this License along with a term that is a further
restriction, you may remove that term.  If a license document contains
a further restriction but permits relicensing or conveying under this
License, you may add to a covered work material governed by the terms
of that license document, provided that the further restriction does
not survive such relicensing or conveying.

  If you add terms to a covered work in accord with this section, you
must place, in the relevant source files, a statement of the
additional terms that apply to those files, or a notice indicating
where to find the applicable terms.

  Additional terms, permissive or non-permissive, may be stated in the
form of a separately written license, or stated as exceptions;
the above requirements apply either way.

  8. Termination.

  You may not propagate or modify a covered work except as expressly
provided under this License.  Any attempt otherwise to propagate or
modify it is void, and will automatically terminate your rights under
this License (including any patent licenses granted under the third
paragraph of section 11).

  However, if you cease all violation of this License, then your
license from a particular copyright holder is reinstated (a)
provisionally, unless and until the copyright holder explicitly and
finally terminates your license, and (b) permanently, if the copyright
holder fails to notify you of the violation by some reasonable means
prior to 60 days after the cessation.

  Moreover, your license from a particular copyright holder is
reinstated permanently if the copyright holder notifies you of the
violation by some reasonable means, this is the first time you have
received notice of violation of this License (for any work) from that
copyright holder, and you cure the violation prior to 30 days after
your receipt of the notice.

  Termination of your rights under this section does not terminate the
licenses of parties who have received copies or rights from you under
this License.  If your rights have been terminated and not permanently
reinstated, you do not qualify to receive new licenses for the same
material under section 10.

  9. Acceptance Not Required for Having Copies.

  You are not required to accept this License in order to receive or
run a copy of the Program.  Ancillary propagation of a covered work
occurring solely as a consequence of using peer-to-peer transmission
to receive a copy likewise does not require acceptance.  However,
nothing other than this License grants you permission to propagate or
modify any covered work.  These actions infringe copyright if you do
not accept this License.  Therefore, by modifying or propagating a
covered work, you indicate your acceptance of this License to do so.

  10. Automatic Licensing of Downstream Recipients.

  Each time you convey a covered work, the recipient automatically
receives a license from the original licensors, to run, modify and
propagate that work, subject to this License.  You are not responsible
for enforcing compliance by third parties with this License.

  An "entity transaction" is a transaction transferring control of an
organization, or substantially all assets of one, or subdividing an
organization, or merging organizations.  If propagation of a covered
work results from an entity transaction, each party to that
transaction who receives a copy of the work also receives whatever
licenses to the work the party's predecessor in interest had or could
give under the previous paragraph, plus a right to possession of the
Corresponding Source of the work from the predecessor in interest, if
the predecessor has it or can get it with reasonable efforts.

  You may not impose any further restrictions on the exercise of the
rights granted or affirmed under this License.  For example, you may
not impose a license fee, royalty, or other charge for exercise of
rights granted under this License, and you may not initiate litigation
(including a cross-claim or counterclaim in a lawsuit) alleging that
any patent claim is infringed by making, using, selling, offering for
sale, or importing the Program or any portion of it.

  11. Patents.

  A "contributor" is a copyright holder who authorizes use under this
License of the Program or a work on which the Program is based.  The
work thus licensed is called the contributor's "contributor version".

  A contributor's "essential patent claims" are all patent claims
owned or controlled by the contributor, whether already acquired or
hereafter acquired, that would be infringed by some manner, permitted
by this License, of making, using, or selling its contributor version,
but do not include claims that would be infringed only as a
consequence of further modification of the contributor version.  For
purposes of this definition, "control" includes the right to grant
patent sublicenses in a manner consistent with the requirements of
this License.

  Each contributor grants you a non-exclusive, worldwide, royalty-free
patent license under the contributor's essential patent claims, to
make, use, sell, offer for sale, import and otherwise run, modify and
propagate the contents of its contributor version.

  In the following three paragraphs, a "patent license" is any express
agreement or commitment, however denominated, not to enforce a patent
(such as an express permission to practice a patent or covenant not to
sue for patent infringement).  To "grant" such a patent license to a
party means to make such an agreement or commitment not to enforce a
patent against the party.

  If you convey a covered work, knowingly relying on a patent license,
and the Corresponding Source of the work is not available for anyone
to copy, free of charge and under the terms of this License, through a
publicly available network server or other readily accessible means,
then you must either (1) cause the Corresponding Source to be so
available, or (2) arrange to deprive yourself of the benefit of the
patent license for this particular work, or (3) arrange, in a manner
consistent with the requirements of this License, to extend the patent
license to downstream recipients.  "Knowingly relying" means you have
actual knowledge that, but for the patent license, your conveying the
covered work in a country, or your recipient's use of the covered work
in a country, would infringe one or more identifiable patents in that
country that you have reason to believe are valid.

  If, pursuant to or in connection with a single transaction or
arrangement, you convey, or propagate by procuring conveyance of, a
covered work, and grant a patent license to some of the parties
receiving the covered work authorizing them to use, propagate, modify
or convey a specific copy of the covered work, then the patent license
you grant is automatically extended to all recipients of the covered
work and works based on it.

  A patent license is "discriminatory" if it does not include within
the scope of its coverage, prohibits the exercise of, or is
conditioned on the non-exercise of one or more of the rights that are
specifically granted under this License.  You may not convey a covered
work if you are a party to an arrangement with a third party that is
in the business of distributing software, under which you make payment
to the third party based on the extent of your activity of conveying
the work, and under which the third party grants, to any of the
parties who would receive the covered work from you, a discriminatory
patent license (a) in connection with copies of the covered work
conveyed by you (or copies made from those copies), or (b) primarily
for and in connection with specific products or compilations that
contain the covered work, unless you entered into that arrangement,
or that patent license was granted, prior to 28 March 2007.

  Nothing in this License shall be construed as excluding or limiting
any implied license or other defenses to infringement that may
otherwise be available to you under applicable patent law.

  12. No Surrender of Others' Freedom.

  If conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License.  If you cannot convey a
covered work so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you may
not convey it at all.  For example, if you agree to terms that obligate you
to collect a royalty for further conveying from those to whom you convey
the Program, the only way you could satisfy both those terms and this
License would be to refrain entirely from conveying the Program.

  13. Use with the GNU Affero General Public License.

  Notwithstanding any other provision of this License, you have
permission to link or combine any covered work with a work licensed
under version 3 of the GNU Affero General Public License into a single
combined work, and to convey the resulting work.  The terms of this
License will continue to apply to the part which is the covered work,
but the special requirements of the GNU Affero General Public License,
section 13, concerning interaction through a network will apply to the
combination as such.

  14. Revised Versions of this License.

  The Free Software Foundation may publish revised and/or new versions of
the GNU General Public License from time to time.  Such new versions will
be similar in spirit to the present version, but may differ in detail to
address new problems or concerns.

  Each version is given a distinguishing version number.  If the
Program specifies that a certain numbered version of the GNU General
Public License "or any later version" applies to it, you have the
option of following the terms and conditions either of that numbered
version or of any later version published by the Free Software
Foundation.  If the Program does not specify a version number of the
GNU General Public License, you may choose any version ever published
by the Free Software Foundation.

  If the Program specifies that a proxy can decide which future
versions of the GNU General Public License can be used, that proxy's
public statement of acceptance of a version permanently authorizes you
to choose that version for the Program.

  Later license versions may give you additional or different
permissions.  However, no additional obligations are imposed on any
author or copyright holder as a result of your choosing to follow a
later version.

  15. Disclaimer of Warranty.

  THERE IS NO WARRANTY FOR THE PROGRAM, TO THE EXTENT PERMITTED BY
APPLICABLE LAW.  EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT
HOLDERS AND/OR OTHER PARTIES PROVIDE THE PROGRAM "AS IS" WITHOUT WARRANTY
OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO,
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE.  THE ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF THE PROGRAM
IS WITH YOU.  SHOULD THE PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF
ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

  16. Limitation of Liability.

  IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MODIFIES AND/OR CONVEYS
THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES, INCLUDING ANY
GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE
USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED TO LOSS OF
DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD
PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER PROGRAMS),
EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF
SUCH DAMAGES.

  17. Interpretation of Sections 15 and 16.

  If the disclaimer of warranty and limitation of liability provided
above cannot be given local legal effect according to their terms,
reviewing courts shall apply local law that most closely approximates
an absolute waiver of all civil liability in connection with the
Program, unless a warranty or assumption of liability accompanies a
copy of the Program in return for a fee.

                     END OF TERMS AND CONDITIONS

            How to Apply These Terms to Your New Programs

  If you develop a new program, and you want it to be of the greatest
possible use to the public, the best way to achieve this is to make it
free software which everyone can redistribute and change under these terms.

  To do so, attach the following notices to the program.  It is safest
to attach them to the start of each source file to most effectively
state the exclusion of warranty; and each file should have at least
the "copyright" line and a pointer to where the full notice is found.

    <one line to give the program's name and a brief idea of what it does.>
    Copyright (C) <year>  <name of author>

    This program is free software: you can redistribute it and/or modify
    it under the terms of the GNU General Public License as published by
    the Free Software Foundation, either version 3 of the License, or
    (at your option) any later version.

    This program is distributed in the hope that it will be useful,
    but WITHOUT ANY WARRANTY; without even the implied warranty of
    MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
    GNU General Public License for more details.

    You should have received a copy of the GNU General Public License
    along with this program.  If not, see <https://www.gnu.org/licenses/>.

Also add information on how to contact you by electronic and paper mail.

  If the program does terminal interaction, make it output a short
notice like this when it starts in an interactive mode:

    <program>  Copyright (C) <year>  <name of author>
    This program comes with ABSOLUTELY NO WARRANTY; for details type `show w'.
    This is free software, and you are welcome to redistribute it
    under certain conditions; type `show c' for details.

The hypothetical commands `show w' and `show c' should show the appropriate
parts of the General Public License.  Of course, your program's commands
might be different; for a GUI interface, you would use an "about box".

  You should also get your employer (if you work as a programmer) or school,
if any, to sign a "copyright disclaimer" for the program, if necessary.
For more information on this, and how to apply and follow the GNU GPL, see
<https://www.gnu.org/licenses/>.

  The GNU General Public License does not permit incorporating your program
into proprietary programs.  If your program is a subroutine library, you
may consider it more useful to permit linking proprietary applications with
the library.  If this is what you want to do, use the GNU Lesser General
Public License instead of this License.  But first, please read
<https://www.gnu.org/licenses/why-not-lgpl.html>.
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#!/usr/bin/env python3
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Made from export-guide/build_export_guide.py (2026-10-07, for 0.10.4's baked placements): the same renderer and conventions;
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Reuses the renderer of the Better Continents Guide's build_pdf.py (fonts, styles, the Markdown-to-PDF flowables,
the document template, the verifier and the page renderer; GPL-3.0), as the AI-skill document does. This script
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"""
import argparse
import datetime
import importlib.util
import os
import subprocess
import sys
import zipfile

HERE = os.path.dirname(os.path.abspath(__file__))
PARENT = os.path.dirname(HERE)
CANDIDATES = [PARENT, os.environ.get('BC_GUIDE_DIR', ''), HERE]
for c in CANDIDATES:
    if c and os.path.exists(os.path.join(c, 'build_pdf.py')):
        GUIDE_BUILDER = os.path.join(c, 'build_pdf.py')
        break
else:
    sys.exit('build_pdf.py (the guide renderer) not found; set BC_GUIDE_DIR or put a copy beside this script')

spec = importlib.util.spec_from_file_location('build_pdf', GUIDE_BUILDER)
bp = importlib.util.module_from_spec(spec)
spec.loader.exec_module(bp)
from reportlab.lib import colors                    # noqa: E402  (after the renderer import checks reportlab)
from reportlab.lib.styles import ParagraphStyle     # noqa: E402
from reportlab.lib.units import mm                  # noqa: E402
from reportlab.platypus import (CondPageBreak, KeepTogether, NextPageTemplate, PageBreak, Paragraph,   # noqa: E402
                                Preformatted, Spacer)
from reportlab.platypus.tableofcontents import TableOfContents   # noqa: E402

TITLE = 'Better Continents: Baked buildings, the easy guide'
AUTHOR = 'Wubarrk, with Claude (Anthropic) as the drafting agent'
DATE = '2026-10-07'
PDF_NAME = 'BetterContinents-Baking-Guide.pdf'

# ---------------------------------------------------------------------------------------------- setup
bp.ROOT = HERE
bp.DOCS = os.path.join(HERE, 'docs')
bp.LICENSE_FILE = os.path.join(HERE, 'LICENSE')
bp.BUILD = os.path.join(HERE, 'build')
bp.IMG_CACHE = os.path.join(bp.BUILD, 'img')
OUT_DIR = PARENT if os.path.exists(os.path.join(PARENT, 'build_pdf.py')) else HERE
bp.OUT_PDF = os.path.join(OUT_DIR, PDF_NAME)
bp.BASE_PDF = os.path.join(bp.BUILD, 'baking-guide-base.pdf')
bp.ZIP_NAME = 'baking-guide-source.zip'
bp.LIVE_SITE = 'https://github.com/RGlabs84/BetterContinents10/'
bp.EDITION_NAME = 'Valheim 1.0 / Better Continents 0.10.x'
bp.STRUCTURE = [
    ('start-here.md', 'front', []),
    ('license.md', 'front', []),
    ('01-open-the-window.md', 'chapter', []),
    ('02-bake-your-base.md', 'chapter', []),
    ('03-undo-and-unbake.md', 'chapter', []),
    ('04-town-files.md', 'chapter', []),
    ('05-on-a-server.md', 'chapter', []),
    ('06-settings.md', 'chapter', []),
    ('07-when-it-goes-wrong.md', 'chapter', []),
    ('a-console-commands.md', 'appendix', []),
    ('b-for-tool-makers.md', 'appendix', []),
    ('../LICENSE', 'appendix', []),
]
bp.BOXES.update({
    'short': dict(bg='#fff5e0', bar='#d98a00', title_color='#8a5300'),
    'try': dict(bg='#e8f6f1', bar='#1f8a70', title_color='#15614f'),
    'watch': dict(bg='#fdecea', bar='#c0392b', title_color='#962d22'),
    'know': dict(bg='#eef3f8', bar='#5b7c99', title_color='#35546f'),
})
BOX_KINDS = [('In short:', 'short'), ('Try this:', 'try'), ('Watch out:', 'watch'), ('Good to know:', 'know')]
YOU_SEE = 'You see:'
STYLES = {}


def quote(self, n, page, ctx):
    first_text = ''
    if n.children and n.children[0].type == 'paragraph':
        first_text = bp.node_text(n.children[0].children[0]).strip()
    kind = 'quote'
    for label, k in BOX_KINDS:
        if first_text.startswith(label):
            kind = k
            break
    inner = dict(ctx, width=ctx['width'] - bp.Box.BAR - bp.Box.PAD_L - bp.Box.PAD_R, inbox=True)
    content = self.blocks(n.children, page, inner)
    return [bp.Box(content, kind)] if content else []


def is_caption(n):
    """An italic paragraph that starts with "Illustration" or "Screenshot": the caption of the picture before it."""
    if n.type != 'paragraph' or not n.children:
        return False
    kids = [c for c in (n.children[0].children or []) if not (c.type == 'text' and not c.content.strip())]
    return len(kids) == 1 and kids[0].type == 'em' and bp.node_text(kids[0]).strip().startswith(('Illustration', 'Screenshot'))


def is_picture(self, n):
    if n.type == 'paragraph' and n.children:
        return bool(self.only_images(n.children[0]))
    return n.type == 'html_block' and bool(bp.img_tags(n.content))


ORIGINAL_BLOCK = bp.Renderer.block


def block(self, n, page, ctx):
    if n.type == 'paragraph' and n.children:
        inl = n.children[0]
        text = bp.node_text(inl).strip()
        if text.startswith(YOU_SEE):
            markup = self.inline(inl, page)
            markup = markup.replace(YOU_SEE, '<font name="%s" color="#1f6f8b">%s</font>' % (bp.FONT['BodyBold'], YOU_SEE),
                                    1)
            return [Paragraph(markup, STYLES['yousee'])]
        if is_caption(n):
            return [Paragraph(self.inline(inl, page), self.s['caption'])]
    return ORIGINAL_BLOCK(self, n, page, ctx)


SHORT_CODE = 14   # a code block of at most this many lines is never split across pages
SHORT_TABLE = 10  # nor a table of at most this many rows (the header included)


def is_short_code(n):
    return n.type in ('fence', 'code_block') and n.content.rstrip('\n').count('\n') < SHORT_CODE


def is_short_table(n):
    return n.type == 'table' and sum(len(part.children) for part in n.children) <= SHORT_TABLE


def introduces(n):
    """A paragraph that ends with a colon: it introduces what follows, and stays on its page."""
    return n.type == 'paragraph' and bool(n.children) and bp.node_text(n.children[0]).rstrip().endswith(':')


def blocks(self, nodes, page, ctx):
    """The guide's blocks(), with every picture kept on one page with its caption, a short code block or short table never split,
    and a heading or a paragraph ending in a colon kept on the page of the picture or code block after it. Only on
    the page itself: inside a list or a box, a KeepTogether would hand them a frame break they cannot draw."""
    if ctx.get('listdepth') or ctx.get('inbox'):
        return [f for n in nodes for f in self.block(n, page, ctx)]
    nodes = list(nodes)
    units, i = [], 0      # (flowables, kind) in order; kind 'figure' or 'code' may be kept with what comes before
    while i < len(nodes):
        n = nodes[i]
        fl = self.block(n, page, ctx)
        if i + 1 < len(nodes) and is_picture(self, n) and is_caption(nodes[i + 1]):
            units.append((fl + self.block(nodes[i + 1], page, ctx), 'figure', n))
            i += 2
            continue
        kind = 'figure' if is_picture(self, n) else 'code' if is_short_code(n) or is_short_table(n) else 'other'
        units.append((fl, kind, n))
        i += 1
    out, k = [], 0
    while k < len(units):
        fl, kind, n = units[k]
        # a heading and/or a paragraph ending in a colon, right before a picture or a short code block
        j = k
        while j < len(units) and j - k < 2 and (units[j][2].type == 'heading' or introduces(units[j][2])):
            j += 1
        if j > k and j < len(units) and units[j][1] in ('figure', 'code'):
            lead = [f for u in units[k:j] for f in u[0]]
            out.extend(f for f in lead if isinstance(f, CondPageBreak))
            out.append(KeepTogether([f for f in lead if not isinstance(f, CondPageBreak)] + units[j][0]))
            k = j + 1
            continue
        if kind in ('figure', 'code') and fl:
            out.append(KeepTogether(fl))
        else:
            out.extend(fl)
        k += 1
    return out


bp.Renderer.quote = quote
bp.Renderer.block = block
bp.Renderer.blocks = blocks
# A tall picture may use most of a page. The cover and the screenshots (JPEG) are photos, stored as JPEG at about 150 dpi; everything else stays PNG.
bp.is_photo = lambda rel: rel.endswith('cover.png') or rel.lower().endswith(('.jpg', '.jpeg'))
ORIGINAL_IMAGE_FLOWABLES = bp.image_flowables


def image_flowables(src, page_src, styles, width_px=None, max_w=None, max_h=None):
    return ORIGINAL_IMAGE_FLOWABLES(src, page_src, styles, width_px, max_w, max_h or bp.FRAME_H * 0.78)


bp.image_flowables = image_flowables


def header_footer(canv, doc):
    F, C = bp.FONT, bp
    canv.saveState()
    canv.setStrokeColor(C.C_RULE)
    canv.setLineWidth(0.5)
    y_head = C.PAGE_H - C.MARGIN_T + 9 * mm
    canv.line(C.MARGIN_L, y_head - 2.5 * mm, C.PAGE_W - C.MARGIN_R, y_head - 2.5 * mm)
    canv.setFont(F['Body'], 7.8)
    canv.setFillColor(C.C_MUTED)
    canv.drawString(C.MARGIN_L, y_head, TITLE + (' — ' + C.DRAFT_NAME if C.DRAFT_NAME else ''))
    if doc.running:
        canv.drawRightString(C.PAGE_W - C.MARGIN_R, y_head, doc.running)
    y_foot = C.MARGIN_B - 11 * mm
    canv.line(C.MARGIN_L, y_foot + 4.5 * mm, C.PAGE_W - C.MARGIN_R, y_foot + 4.5 * mm)
    canv.drawString(C.MARGIN_L, y_foot, 'Better Continents 0.10.x · GPL-3.0 (Wubarrk, %s); see the License page' % DATE)
    canv.setFont(F['BodyBold'], 8.6)
    canv.setFillColor(C.C_TEXT)
    canv.drawRightString(C.PAGE_W - C.MARGIN_R, y_foot, str(canv.getPageNumber()))
    canv.restoreState()


def title_page(canv, doc):
    F, C = bp.FONT, bp
    canv.saveState()
    band = C.PAGE_H * 0.36
    canv.setFillColor(colors.HexColor('#16232d'))
    canv.rect(0, band, C.PAGE_W, C.PAGE_H - band, stroke=0, fill=1)
    cover = os.path.join(C.DOCS, 'images', 'cover.png')
    size = 104 * mm
    path, w, h, _ = C.prepared_image(cover, size)
    canv.drawImage(path, (C.PAGE_W - size) / 2, band + 52 * mm, size, size * h / w)
    C.IMAGE_LOG.append(('images/cover.png', canv.getPageNumber()))
    canv.setFillColor(colors.white)
    canv.setFont(F['SerifBold'], 34)
    canv.drawCentredString(C.PAGE_W / 2, band + 33 * mm, 'Baked buildings')
    canv.setFont(F['Body'], 15)
    canv.setFillColor(colors.HexColor('#f2c46d'))
    canv.drawCentredString(C.PAGE_W / 2, band + 22 * mm, 'the easy guide to Better Continents 0.10.x')
    canv.setFont(F['Body'], 10.2)
    canv.setFillColor(colors.HexColor('#c9d1d9'))
    canv.drawCentredString(C.PAGE_W / 2, band + 11 * mm,
                           'Make the buildings of your Valheim world part of the world itself.')
    y = band - 17 * mm
    canv.setFillColor(C.C_TEXT)
    lines = [
        (F['BodyBold'], 12, 'Written by Wubarrk, with Claude (Anthropic) as the drafting agent'),
        (F['Body'], 10.5, 'For Valheim 1.0 and Better Continents 0.10.x (github.com/RGlabs84/BetterContinents10)'),
        (F['Body'], 10.5, 'October 2026'),
        (F['Body'], 10, 'Written for players and server owners; no config editing needed beyond one setting.'),
        (F['Body'], 10, 'The pictures are screenshots of the game, taken by an automated test.'),
    ]
    for font, sz, text in lines:
        canv.setFont(font, sz)
        canv.drawCentredString(C.PAGE_W / 2, y, text)
        y -= sz * 1.75
    y -= 6 * mm
    canv.setFont(F['Body'], 8.6)
    canv.setFillColor(C.C_MUTED)
    for text in ['Licensed under the GNU General Public License, version 3, WITHOUT ANY WARRANTY. The licence text is the',
                 'final appendix; the Markdown source, the pictures and the build scripts are attached to this PDF',
                 '(%s). The cover: a baked town block in a test world.' % bp.ZIP_NAME]:
        canv.drawCentredString(C.PAGE_W / 2, y, text)
        y -= 12
    if C.DRAFT_NAME:   # 2026-10-07: a named draft says which it is and which sources made it
        canv.setFillColor(colors.HexColor('#b00020'))
        canv.rect(0, C.PAGE_H - 16 * mm, C.PAGE_W, 16 * mm, stroke=0, fill=1)
        canv.setFillColor(colors.white)
        canv.setFont(F['BodyBold'], 13)
        canv.drawCentredString(C.PAGE_W / 2, C.PAGE_H - 10 * mm,
                               'DRAFT %s, sources %s: not for release' % (C.DRAFT_NAME, C.SOURCES))
    canv.restoreState()


bp.draw_header_footer = header_footer
bp.draw_title_page = title_page


def make_styles():
    styles = bp.make_styles()
    STYLES['yousee'] = ParagraphStyle('yousee', parent=styles['body'], textColor=colors.HexColor('#2b4f60'),
                                      spaceBefore=0, spaceAfter=6)
    return styles


def build_story(pages, styles):
    """The guide's build_story, with this document's licence-appendix wording."""
    r = bp.Renderer(pages, styles)
    story = [Spacer(1, 1), NextPageTemplate('Body'), PageBreak()]
    toc = TableOfContents(dotsMinLevel=0)
    toc.levelStyles = [styles['toc0'], styles['toc1'], styles['toc2']]
    story.append(bp.OutlineOnly('Contents', 'contents', 0))
    story.append(Paragraph('Contents', styles['toctitle']))
    story.append(toc)
    for p in pages:
        if p.parent is None:
            story.append(PageBreak())
        else:
            story.append(CondPageBreak(50 * mm))
            story.append(Spacer(1, 6))
        story.extend(r.page_title(p))
        if p.src == bp.LICENSE_PAGE:
            with open(bp.LICENSE_FILE, encoding='utf-8') as f:
                story.append(Paragraph('The GNU General Public License, version 3, reproduced verbatim from '
                                       '<font face="%s">LICENSE</font>.' % bp.FONT['Mono'], styles['small']))
                story.append(Spacer(1, 4))
                story.append(Preformatted(f.read().rstrip('\n'), styles['license']))
            continue
        ctx = dict(width=bp.FRAME_W, headings=list(p.heading_info))
        story.extend(r.blocks(p.tree.children, p, ctx))
    return story, r


def make_source_zip():
    """docs/ (the Markdown and every picture, all drawn for this guide), tools/, the licence, this script and a copy
    of the guide's renderer, so the zip builds the PDF on its own."""
    os.makedirs(bp.BUILD, exist_ok=True)
    path = os.path.join(bp.BUILD, bp.ZIP_NAME)
    top = 'baking-guide-source'
    with zipfile.ZipFile(path, 'w', zipfile.ZIP_DEFLATED, compresslevel=9) as z:
        z.write(bp.LICENSE_FILE, top + '/LICENSE')
        z.write(os.path.abspath(__file__), top + '/build_baking_guide.py')
        z.write(GUIDE_BUILDER, top + '/build_pdf.py')
        for folder in ('docs', 'tools'):
            base = os.path.join(HERE, folder)
            for root, dirs, files in os.walk(base):
                dirs[:] = sorted(d for d in dirs if d != '__pycache__')
                for f in sorted(files):
                    full = os.path.join(root, f)
                    z.write(full, top + '/' + folder + '/' + os.path.relpath(full, base).replace(os.sep, '/'))
    return path


def postprocess(zip_path):
    from pypdf import PdfReader, PdfWriter
    from pypdf.generic import NameObject, NumberObject, TextStringObject
    reader = PdfReader(bp.BASE_PDF)
    writer = PdfWriter(clone_from=reader)
    with open(zip_path, 'rb') as f:
        data = f.read()
    ef = writer.add_attachment(bp.ZIP_NAME, data)
    for attr, value in [('subtype', NameObject('/application/zip')),
                        ('description', TextStringObject('Markdown source, pictures and build scripts of this guide '
                                                         '(GPL-3.0).')),
                        ('size', NumberObject(len(data))),
                        ('modification_date', datetime.datetime.now(datetime.timezone.utc))]:
        try:
            setattr(ef, attr, value)
        except Exception as e:
            print('  note: could not set attachment %s (%s)' % (attr, e))
    writer.add_metadata({
        '/Title': TITLE,
        '/Author': AUTHOR,
        '/Subject': 'Baking the buildings of a Valheim world into its Better Continents layer, undoing and unbaking them, '
                    'town files and servers, step by step; for Better Continents 0.10.x and Valheim 1.0 (GPL-3.0)',
        '/Keywords': 'Valheim, Better Continents, baked placements, bake, unbake, town file, placements.bcp, '
                     'bc_bake, GPL-3.0',
        '/Creator': 'build_baking_guide.py on the Better Continents Guide renderer (ReportLab, markdown-it-py, pypdf)',
    })
    writer.page_mode = '/UseOutlines'
    with open(bp.OUT_PDF, 'wb') as f:
        writer.write(f)


def main():
    ap = argparse.ArgumentParser(description=__doc__.split('\n')[0])
    ap.add_argument('--figures', action='store_true', help='redraw docs/images with tools/make_figures.py first')
    ap.add_argument('--no-verify', action='store_true', help='skip the verification report')
    ap.add_argument('--render', action='store_true', help='render every page to build/qa/*.png')
    out = ap.add_mutually_exclusive_group()
    out.add_argument('--out', help='where to write the PDF (default: %s)' % bp.OUT_PDF)
    out.add_argument('--name', help="a named draft, e.g. '0.10.3 draft 1': stamped with the name and its sources' "
                                    "git commit, and written to drafts/ under its name, never overwritten")
    args = ap.parse_args()
    if args.name:
        bp.DRAFT_BASE = 'BetterContinents-Baking-Guide'
        bp.OUT_PDF = bp.named_draft(OUT_DIR, args.name)
    elif args.out:
        bp.OUT_PDF = os.path.abspath(args.out)
    if args.figures:
        subprocess.run([sys.executable, os.path.join(HERE, 'tools', 'make_figures.py')], check=True)
    bp.register_fonts()
    styles = make_styles()
    os.makedirs(bp.BUILD, exist_ok=True)
    pages = bp.load_pages()
    story, renderer = build_story(pages, styles)
    doc = bp.GuideDoc(bp.BASE_PDF, title=TITLE, author=AUTHOR)
    doc.multiBuild(story, maxPasses=12)
    print('Built base PDF:', bp.BASE_PDF)
    for src, href, why in renderer.dead_links:
        print('  link note: %s -> %s (%s)' % (src, href, why))
    if bp.MISSING_IMAGES:
        print('  missing images (placeholders): %s' % ', '.join(sorted(bp.MISSING_IMAGES)))
    zip_path = make_source_zip()
    postprocess(zip_path)
    print('Wrote %s (%d bytes); attached %s (%d bytes)' % (bp.OUT_PDF, os.path.getsize(bp.OUT_PDF), bp.ZIP_NAME,
                                                          os.path.getsize(zip_path)))
    ok = True
    if not args.no_verify:
        ok = bp.verify(bp.OUT_PDF, pages, renderer)
        if renderer.dead_links:
            print('Dead links in the Markdown: %d (see the link notes above)' % len(renderer.dead_links))
            ok = False
    if args.render:
        bp.render_pages(bp.OUT_PDF)
    sys.exit(0 if ok else 1)


if __name__ == '__main__':
    main()







baking-guide-source/build_pdf.py

#!/usr/bin/env python3
"""Build BetterContinents-Guide.pdf from the edition's Markdown source.

This builds the updated edition of the Better Continents Guide (originally written by billw2012,
maintained by Jere Kuusela; edition for Valheim 1.0 / Better Continents 0.10.x by Wubarrk).
The guide is licensed under the GNU General Public License, version 3 (see updated/LICENSE).

Layout expected next to this script:

    updated/docs/**.md     the edition's Markdown pages (Jekyll / just-the-docs flavour)
    updated/docs/images/   the original images (a symlink to original/docs/images). If you
                           got this script from the source zip attached to the PDF, the images
                           are not included: copy the docs/images folder of
                           https://github.com/JereKuusela/BetterContinents-Docs at commit
                           327106d to updated/docs/images.
    updated/LICENSE        GPL-3.0 text, reproduced as the final appendix

Requirements: Python 3.10+ and
    pip install reportlab markdown-it-py pypdf pillow pdfplumber pypdfium2
(pdfplumber and pypdfium2 are only needed for the verification step). The Noto Sans / Serif /
Sans Mono fonts are used if they are installed; DejaVu, then the PDF base fonts, are fallbacks.

Usage:
    python build_pdf.py              # build, attach the source zip, verify
    python build_pdf.py --no-verify  # skip the verification report
    python build_pdf.py --render     # also render every page to build/qa/*.png for inspection

Outputs: BetterContinents-Guide.pdf, and build/ (image cache, the source zip, QA renders).
"""
import argparse
import io
import os
import posixpath
import re
import subprocess
import sys
import zipfile
from xml.sax.saxutils import escape as xml_escape

from markdown_it import MarkdownIt
from markdown_it.tree import SyntaxTreeNode
from PIL import Image as PILImage
from reportlab.lib import colors
from reportlab.lib.enums import TA_CENTER, TA_LEFT
from reportlab.lib.pagesizes import A4
from reportlab.lib.styles import ParagraphStyle
from reportlab.lib.units import mm
from reportlab.pdfbase import pdfmetrics
from reportlab.pdfbase.ttfonts import TTFont
from reportlab.platypus import (BaseDocTemplate, CondPageBreak, Flowable, Frame, HRFlowable, Image,
                                KeepTogether, ListFlowable, ListItem, NextPageTemplate, PageBreak,
                                PageTemplate, Paragraph, Preformatted, Spacer, Table, TableStyle)
from reportlab.platypus.tableofcontents import TableOfContents

ROOT = os.path.dirname(os.path.abspath(__file__))
UPDATED = os.path.join(ROOT, 'updated')
DOCS = os.path.join(UPDATED, 'docs')
LICENSE_FILE = os.path.join(UPDATED, 'LICENSE')
BUILD = os.path.join(ROOT, 'build')
IMG_CACHE = os.path.join(BUILD, 'img')
OUT_PDF = os.path.join(ROOT, 'BetterContinents-Guide.pdf')
BASE_PDF = os.path.join(BUILD, 'guide-base.pdf')
ZIP_NAME = 'BetterContinents-Guide-1.0-edition-source.zip'
LIVE_SITE = 'https://jerekuusela.github.io/BetterContinents-Docs/'
EDITION_LABEL = 'Updated for Valheim 1.0 / BC 0.8.0:'
EDITION_LABEL_081 = 'New in BC 0.8.1:'
EDITION_LABEL_090 = 'New in BC 0.9.0:'
EDITION_LABEL_094 = 'New in BC 0.9.4:'   # a 0.9.x patch: drawn in the 0.9.0 box style
EDITION_LABEL_010 = 'New in BC 0.10:'    # drawn in its own box style
EDITION_LABEL_0102 = 'New in BC 0.10.2:'   # a 0.10.x patch: drawn in the 0.10 box style
EDITION_NAME = 'Valheim 1.0 / BC 0.10.x edition'
DRAFT_PDF = os.path.join(ROOT, 'BetterContinents-Guide-DRAFT.pdf')
DRAFT = False   # --draft: separate output file, marked DRAFT; [TODO-...] markers allowed
# 2026-10-07: a named draft (--name '0.10.3 draft 1') is stamped with its name and its sources' git commit, and kept in
# drafts/ under its name, never overwritten. build_ai_skill_pdf.py sets DRAFT_BASE and uses the same helpers.
DRAFT_NAME = None
DRAFT_BASE = 'BetterContinents-Guide'
SOURCES = None


def sources_commit(folder):
    """The short commit of the git repository that holds the sources, and whether the tree differs from it."""
    try:
        run = lambda *a: subprocess.run(['git', '-C', folder] + list(a), capture_output=True, text=True,
                                        check=True).stdout.strip()
        return run('rev-parse', '--short', 'HEAD') + (' + uncommitted changes' if run('status', '--porcelain') else '')
    except Exception:
        return 'not in git'


def named_draft(folder, name):
    """Set up a named draft: its stamp, and its file in <folder>/drafts/, which must not exist yet."""
    global DRAFT, DRAFT_NAME, SOURCES
    DRAFT, DRAFT_NAME, SOURCES = True, name, sources_commit(folder)
    path = os.path.join(folder, 'drafts', '%s-%s.pdf' % (DRAFT_BASE, re.sub(r'[^A-Za-z0-9.]+', '-', name).strip('-')))
    if os.path.exists(path):
        sys.exit('%s already exists: each named draft is kept, so give this one a new name' % path)
    os.makedirs(os.path.dirname(path), exist_ok=True)
    print('Named draft "%s", sources %s -> %s' % (name, SOURCES, path))
    return path
TODO_RE = re.compile(r'(?<!<b>)\[TODO-[A-Z]+(?::[^\]]*)?\]')

# Reading order of the PDF (mirrors the site's navigation, with the edition's pages added).
STRUCTURE = [
    ('about-this-edition.md', 'front', []),
    ('license.md', 'front', []),
    ('introduction.md', 'chapter', []),
    ('quick-start.md', 'chapter', []),
    ('setup-guide.md', 'chapter', []),
    ('faq.md', 'chapter', []),
    ('settings/image-maps.md', 'chapter', [
        'settings/heightmap.md', 'settings/flatmap.md', 'settings/roughmap.md',
        'settings/biomemap.md', 'settings/terrainmap.md', 'settings/heatmap.md',
        'settings/paintmap.md', 'settings/lavamap.md', 'settings/mossmap.md', 'settings/forest.md',
        'settings/locationmap.md', 'settings/spawnmap.md', 'settings/vegetationmap.md']),
    ('settings/settings.md', 'chapter', [
        'settings/global.md', 'settings/project.md', 'settings/ridges.md',
        'settings/height-layers.md', 'settings/start-position.md', 'settings/debug.md']),
    ('alt-biomes.md', 'chapter', []),
    ('export-import.md', 'chapter', []),
    ('changes-in-this-edition.md', 'appendix', []),
    ('other-images.md', 'appendix', []),
    ('../LICENSE', 'appendix', []),   # GPL-3.0 text, rendered verbatim
]
LICENSE_PAGE = '../LICENSE'
LICENSE_TITLE = 'GNU General Public License, version 3'

# 2026-10-07: the 0.10.x edition, written from the ground up in v010/. BC_GUIDE=v010 builds it; without it the
# script builds the updated edition above exactly as before (and build_ai_skill_pdf.py keeps importing it unchanged).
V010 = os.environ.get('BC_GUIDE') == 'v010'
if V010:
    UPDATED = os.path.join(ROOT, 'v010')
    DOCS = os.path.join(UPDATED, 'docs')
    OUT_PDF = os.path.join(ROOT, 'BetterContinents-Guide-v010.pdf')
    DRAFT_PDF = os.path.join(ROOT, 'BetterContinents-Guide-v010-DRAFT.pdf')
    BASE_PDF = os.path.join(BUILD, 'guide-v010-base.pdf')
    ZIP_NAME = 'BetterContinents-Guide-0.10-edition-source.zip'
    STRUCTURE = [
        ('about.md', 'front', []),
        ('license.md', 'front', []),
        ('introduction.md', 'chapter', []),
        ('install.md', 'chapter', []),
        ('first-world.md', 'chapter', []),
        ('how-it-works.md', 'chapter', []),
        ('maps.md', 'chapter', []),
        ('heights.md', 'chapter', []),
        ('biomes.md', 'chapter', []),
        ('alt-biomes.md', 'chapter', []),
        ('ground.md', 'chapter', []),
        ('forests.md', 'chapter', []),
        ('locations.md', 'chapter', []),
        ('noise.md', 'chapter', []),
        ('big-worlds.md', 'chapter', []),
        ('changing-a-world.md', 'chapter', []),
        ('multiplayer.md', 'chapter', []),
        ('upgrading.md', 'chapter', []),
        ('compatibility.md', 'chapter', []),
        ('export-import.md', 'chapter', []),
        ('settings-reference.md', 'chapter', []),
        ('console.md', 'chapter', []),
        ('troubleshooting.md', 'chapter', []),
        ('formulas.md', 'appendix', []),
        ('history.md', 'appendix', []),
        ('../LICENSE', 'appendix', []),   # GPL-3.0 text, rendered verbatim
    ]

# ----------------------------------------------------------------------------------------------
# Fonts
# ----------------------------------------------------------------------------------------------
FONT_DIRS = ['/usr/share/fonts', '/usr/local/share/fonts', os.path.expanduser('~/.local/share/fonts'),
             os.path.expanduser('~/.fonts'), 'C:/Windows/Fonts', '/Library/Fonts',
             '/System/Library/Fonts/Supplemental']
FONT_SETS = [
    {'Body': ['NotoSans-Regular.ttf', 'NotoSans-Bold.ttf', 'NotoSans-Italic.ttf', 'NotoSans-BoldItalic.ttf'],
     'Serif': ['NotoSerif-Regular.ttf', 'NotoSerif-Bold.ttf', 'NotoSerif-Italic.ttf', 'NotoSerif-BoldItalic.ttf'],
     'Mono': ['NotoSansMono-Regular.ttf', 'NotoSansMono-Bold.ttf']},
    {'Body': ['DejaVuSans.ttf', 'DejaVuSans-Bold.ttf', 'DejaVuSans-Oblique.ttf', 'DejaVuSans-BoldOblique.ttf'],
     'Serif': ['DejaVuSerif.ttf', 'DejaVuSerif-Bold.ttf', 'DejaVuSerif-Italic.ttf', 'DejaVuSerif-BoldItalic.ttf'],
     'Mono': ['DejaVuSansMono.ttf', 'DejaVuSansMono-Bold.ttf']},
]
FONT = {}  # logical name -> registered font name
BODY_MISSING = set()   # characters the body font has no glyph for (drawn with the mono font)


def register_fonts():
    index = {}
    for d in FONT_DIRS:
        if os.path.isdir(d):
            for root, _, files in os.walk(d):
                for f in files:
                    index.setdefault(f, os.path.join(root, f))
    for fs in FONT_SETS:
        if all(f in index for files in fs.values() for f in files):
            for fam, files in fs.items():
                names = [fam, fam + '-Bold', fam + '-Italic', fam + '-BoldItalic']
                for name, f in zip(names, files):
                    pdfmetrics.registerFont(TTFont(name, index[f]))
                if len(files) == 2:   # mono: no italics
                    pdfmetrics.registerFontFamily(fam, normal=fam, bold=fam + '-Bold', italic=fam, boldItalic=fam + '-Bold')
                else:
                    pdfmetrics.registerFontFamily(fam, normal=fam, bold=fam + '-Bold', italic=fam + '-Italic',
                                                  boldItalic=fam + '-BoldItalic')
            FONT.update(Body='Body', BodyBold='Body-Bold', BodyItalic='Body-Italic', Serif='Serif',
                        SerifBold='Serif-Bold', Mono='Mono', MonoBold='Mono-Bold')
            body = pdfmetrics.getFont('Body').face.charToGlyph
            mono = pdfmetrics.getFont('Mono').face.charToGlyph
            # (the internal heading marker's brackets must not be listed here: wrapping them in a font
            # tag would stop heading() from recognising and removing the marker)
            for c in '\u00b1\u00d7\u2013\u2014\u2026\u2192\u2212\u2248\u2264\u2265\u2003\u00b7':
                if ord(c) not in body and ord(c) in mono:
                    BODY_MISSING.add(c)
            print('Fonts:', ', '.join(fs['Body'][:1] + fs['Serif'][:1] + fs['Mono'][:1]))
            return
    print('WARNING: Noto/DejaVu fonts not found; using the PDF base fonts (some symbols may not render).')
    FONT.update(Body='Helvetica', BodyBold='Helvetica-Bold', BodyItalic='Helvetica-Oblique', Serif='Times-Roman',
                SerifBold='Times-Bold', Mono='Courier', MonoBold='Courier-Bold')


# ----------------------------------------------------------------------------------------------
# Colours and styles
# ----------------------------------------------------------------------------------------------
C_TEXT = colors.HexColor('#1d2329')
C_HEAD = colors.HexColor('#1f3b4d')
C_MUTED = colors.HexColor('#5d6b78')
C_LINK = colors.HexColor('#1a5fb4')
C_CODE = colors.HexColor('#8a3b12')
C_RULE = colors.HexColor('#c9d1d9')
BOXES = {
    'edition': dict(bg='#fff5e0', bar='#d98a00', title_color='#8a5300'),
    'edition081': dict(bg='#e8f6f1', bar='#1f8a70', title_color='#15614f'),
    'edition090': dict(bg='#f1eef8', bar='#6a4c93', title_color='#4a3468'),
    'edition010': dict(bg='#e7f1fa', bar='#2f7fc1', title_color='#1d5a8e'),
    'quote': dict(bg='#f3f5f7', bar='#9aa6b2', title_color='#46525e'),
    'console': dict(bg='#eef3f8', bar='#5b7c99', title_color='#35546f'),
    'examples': dict(bg='#f1f6ef', bar='#6f8f5f', title_color='#3f5a33'),
    'code': dict(bg='#f6f8fa', bar='#c8d1da', title_color='#46525e'),
    'placeholder': dict(bg='#fdecea', bar='#c0392b', title_color='#962d22'),
    'missing': dict(bg='#fbeeee', bar='#b04a4a', title_color='#7d2d2d'),
}

PAGE_W, PAGE_H = A4
MARGIN_L, MARGIN_R, MARGIN_T, MARGIN_B = 22 * mm, 20 * mm, 24 * mm, 22 * mm
FRAME_W = PAGE_W - MARGIN_L - MARGIN_R
FRAME_H = PAGE_H - MARGIN_T - MARGIN_B


def make_styles():
    s = {}
    s['body'] = ParagraphStyle('body', fontName=FONT['Body'], fontSize=9.6, leading=13.6, textColor=C_TEXT,
                               spaceAfter=5)
    s['small'] = ParagraphStyle('small', parent=s['body'], fontSize=8.4, leading=11.2, spaceAfter=3)
    s['caption'] = ParagraphStyle('caption', parent=s['body'], fontName=FONT['BodyItalic'], fontSize=7.8,
                                  leading=10, textColor=C_MUTED, alignment=TA_CENTER, spaceBefore=2, spaceAfter=4)
    s['boxtitle'] = ParagraphStyle('boxtitle', parent=s['body'], fontName=FONT['BodyBold'], fontSize=8.6,
                                   leading=11, spaceAfter=3)
    s['cell'] = ParagraphStyle('cell', parent=s['body'], fontSize=8.4, leading=10.8, spaceAfter=0)
    s['cellhead'] = ParagraphStyle('cellhead', parent=s['cell'], fontName=FONT['BodyBold'])
    s['code'] = ParagraphStyle('code', fontName=FONT['Mono'], fontSize=7.9, leading=10.2, textColor=C_TEXT)
    s['license'] = ParagraphStyle('license', fontName=FONT['Mono'], fontSize=7.6, leading=9.35, textColor=C_TEXT)
    s['chapter'] = ParagraphStyle('chapter', fontName=FONT['SerifBold'], fontSize=22, leading=27, textColor=C_HEAD,
                                  spaceBefore=0, spaceAfter=14)
    s['page'] = ParagraphStyle('page', fontName=FONT['SerifBold'], fontSize=16.5, leading=21, textColor=C_HEAD,
                               spaceBefore=6, spaceAfter=9)
    s['section'] = ParagraphStyle('section', fontName=FONT['BodyBold'], fontSize=12.6, leading=16.5,
                                  textColor=C_HEAD, spaceBefore=11, spaceAfter=5)
    s['subsection'] = ParagraphStyle('subsection', fontName=FONT['BodyBold'], fontSize=10.8, leading=14.5,
                                     textColor=C_HEAD, spaceBefore=9, spaceAfter=4)
    s['subsubsection'] = ParagraphStyle('subsubsection', fontName=FONT['BodyBold'], fontSize=9.8, leading=13.4,
                                        textColor=C_HEAD, spaceBefore=7, spaceAfter=3)
    s['toctitle'] = ParagraphStyle('toctitle', parent=s['chapter'])
    s['toc0'] = ParagraphStyle('toc0', fontName=FONT['BodyBold'], fontSize=10.2, leading=14, leftIndent=0,
                               firstLineIndent=0, spaceBefore=5, textColor=C_TEXT)
    s['toc1'] = ParagraphStyle('toc1', fontName=FONT['Body'], fontSize=9.3, leading=12.4, leftIndent=16,
                               firstLineIndent=0, textColor=C_TEXT)
    s['toc2'] = ParagraphStyle('toc2', fontName=FONT['Body'], fontSize=8.4, leading=11, leftIndent=32,
                               firstLineIndent=0, textColor=C_MUTED)
    return s


# ----------------------------------------------------------------------------------------------
# Flowables
# ----------------------------------------------------------------------------------------------
class Box(Flowable):
    """A tinted box with a coloured bar on the left. It holds other flowables and splits across
    pages between (and inside) them, so long notes, tables and lists never overflow a frame."""

    PAD_L, PAD_R, PAD_T, PAD_B, BAR = 7, 7, 6, 6, 3

    def __init__(self, content, kind='quote', first=True, last=True):
        super().__init__()
        self.content = list(content)
        self.kind = kind
        self.first, self.last = first, last
        self.spaceBefore, self.spaceAfter = 4, 7
        st = BOXES[kind]
        self.bg, self.bar = colors.HexColor(st['bg']), colors.HexColor(st['bar'])
        self._sizes = []

    def _inner_w(self, aw):
        return aw - self.BAR - self.PAD_L - self.PAD_R

    def _top(self):
        return self.PAD_T if self.first else 3

    def _bottom(self):
        return self.PAD_B if self.last else 3

    def wrap(self, aw, ah):
        iw = self._inner_w(aw)
        h = self._top() + self._bottom()
        self._sizes = []
        for i, f in enumerate(self.content):
            if i:
                h += f.getSpaceBefore()
            w, fh = f.wrapOn(self.canv, iw, max(ah, 10))
            self._sizes.append(fh)
            h += fh
            if i < len(self.content) - 1:
                h += f.getSpaceAfter()
        self.width, self.height = aw, h
        return aw, h

    def draw(self):
        c = self.canv
        BOX_DRAWS.append((c.getPageNumber(), self.first, self.last))
        c.saveState()
        c.setFillColor(self.bg)
        c.rect(0, 0, self.width, self.height, stroke=0, fill=1)
        c.setFillColor(self.bar)
        c.rect(0, 0, self.BAR, self.height, stroke=0, fill=1)
        c.restoreState()
        y = self.height - self._top()
        x = self.BAR + self.PAD_L
        for i, (f, fh) in enumerate(zip(self.content, self._sizes)):
            if i:
                y -= f.getSpaceBefore()
            y -= fh
            f.drawOn(c, x, y)
            y -= f.getSpaceAfter()

    def split(self, aw, ah):
        iw = self._inner_w(aw)
        avail = ah - self._top() - max(3, self._bottom())
        taken, h = [], 0
        queue = list(self.content)
        for _ in range(10000):   # a split can return many pieces (a list returns all its items):
            if not queue:        # keep taking pieces while they fit, splitting again where needed
                break
            f = queue[0]
            sb = f.getSpaceBefore() if taken else 0
            fw, fh = f.wrapOn(self.canv, iw, max(avail - h - sb, 10))
            if h + sb + fh <= avail:
                taken.append(queue.pop(0))
                h += sb + fh + f.getSpaceAfter()
                continue
            parts = f.splitOn(self.canv, iw, avail - h - sb) if avail - h - sb > 12 else []
            if parts and len(parts) > 1 and parts[0] is not f:
                queue[0:1] = list(parts)
                continue
            break
        if not queue:            # everything fits after all
            return [Box(taken, self.kind, first=self.first, last=self.last)]
        if not taken or h < 40:
            return []
        return [Box(taken, self.kind, first=self.first, last=False),
                Box(queue, self.kind, first=False, last=self.last)]


class Heading(Paragraph):
    """A heading that registers a named destination at its top and a PDF outline entry."""

    def __init__(self, markup, style, plain, key, outline_level, toc_level, running=None, closed=False):
        super().__init__(markup, style)
        self.plain, self.key = plain, key
        self.outline_level, self.toc_level = outline_level, toc_level
        self.running = running
        self.closed = closed

    def draw(self):
        c = self.canv
        c.bookmarkHorizontal(self.key, 0, self.height + 6)
        c.addOutlineEntry(self.plain, self.key, level=self.outline_level, closed=self.closed)
        super().draw()


class OutlineOnly(Flowable):
    """Zero-size flowable that adds a destination + outline entry (used for the Contents page)."""

    def __init__(self, title, key, level=0):
        super().__init__()
        self.title, self.key, self.level = title, key, level
        self.width = self.height = 0

    def wrap(self, aw, ah):
        return 0, 0

    def draw(self):
        self.canv.bookmarkHorizontal(self.key, 0, 6)
        self.canv.addOutlineEntry(self.title, self.key, level=self.level, closed=False)


IMAGE_LOG = []   # (source image, page) for every image drawn, reset at the start of each pass


class Figure(Flowable):
    """An image with its caption underneath, kept together (never split)."""

    def __init__(self, image, caption):
        super().__init__()
        self.image, self.caption = image, caption
        self.spaceBefore, self.spaceAfter = 2, 6

    def wrap(self, aw, ah):
        iw, ih = self.image.wrapOn(self.canv, aw, ah)
        cw, ch = self.caption.wrapOn(self.canv, aw, ah)
        self._aw, self._ih, self._ch = aw, ih, ch
        self.width, self.height = aw, ih + 3 + ch
        return self.width, self.height

    def split(self, aw, ah):
        return []

    def draw(self):
        self.image.drawOn(self.canv, (self._aw - self.image.drawWidth) / 2, self._ch + 3)
        self.caption.drawOn(self.canv, 0, 0)


class TrackedImage(Image):
    def __init__(self, path, width, height, source):
        super().__init__(path, width=width, height=height)
        self.source = source
        self.border = False

    def draw(self):
        IMAGE_LOG.append((self.source, self.canv.getPageNumber()))
        super().draw()
        if self.border:   # a thin frame, so that white or very light swatches stay visible
            c = self.canv
            c.saveState()
            c.setStrokeColor(colors.HexColor('#8a949e'))
            c.setLineWidth(0.5)
            c.rect(getattr(self, '_offs_x', 0), getattr(self, '_offs_y', 0), self.drawWidth, self.drawHeight,
                   stroke=1, fill=0)
            c.restoreState()


class Swatch(Flowable):
    """A filled colour swatch with a thin frame, for colour tables."""

    def __init__(self, hexcolour, width=30, height=11):
        super().__init__()
        self.colour = colors.HexColor(hexcolour)
        self.width, self.height = width, height
        self.hAlign = 'CENTER'

    def wrap(self, aw, ah):
        return self.width, self.height

    def draw(self):
        c = self.canv
        c.saveState()
        c.setFillColor(self.colour)
        c.setStrokeColor(colors.HexColor('#8a949e'))
        c.setLineWidth(0.5)
        c.rect(0, 0, self.width, self.height, stroke=1, fill=1)
        c.restoreState()


# ----------------------------------------------------------------------------------------------
# Images
# ----------------------------------------------------------------------------------------------
MISSING_IMAGES = set()
BOX_DRAWS = []   # (page, first, last) for every box drawn, to catch a box split onto one page


PHOTO_DPI, FLAT_DPI, JPEG_QUALITY = 150, 200, 85


def is_photo(rel):
    """Continuous-tone images (game screenshots, greyscale heightmaps) are stored as JPEG; flat-colour
    maps, colour keys, swatches and the location chart stay PNG."""
    name = posixpath.basename(rel)
    # The cover's emblem is painted art: JPEG keeps the PDF small (as PNG it added about 1.8 MB).
    return rel.endswith('.gif') or 'heightmap' in name or name in ('example-hm.png', 'emblem.png')


def source_aspect(abs_path):
    """Width/height of what will be shown: the image itself, or the 2x2 sheet of four GIF frames."""
    im = PILImage.open(abs_path)
    w, h = im.size
    if getattr(im, 'n_frames', 1) > 1:
        return (2 * w + 10) / (2 * h + 10)
    return w / h


def prepared_image(abs_path, print_w_pt):
    """Return (path_for_pdf, width_px, height_px, caption_or_None) for an image printed print_w_pt wide.
    GIF animations become a 2x2 sheet of four evenly spaced frames. Photo-like images are resized to
    about 150 dpi at their printed size and stored as JPEG (quality 85); flat-colour images are resized
    to about 200 dpi and stored as PNG. Images are never enlarged."""
    os.makedirs(IMG_CACHE, exist_ok=True)
    rel = os.path.relpath(abs_path, DOCS).replace(os.sep, '/')
    photo = is_photo(rel)
    dpi = PHOTO_DPI if photo else FLAT_DPI
    target = max(16, int(round(print_w_pt / 72.0 * dpi)))
    stem = os.path.splitext(rel.replace('/', '_'))[0]
    im = PILImage.open(abs_path)
    n = getattr(im, 'n_frames', 1)
    if n > 1:
        out = os.path.join(IMG_CACHE, '%s_frames_%d.jpg' % (stem, target))
        dur = 0
        for k in range(n):
            im.seek(k)
            dur += im.info.get('duration', 0)
        idx = [0, n // 3, (2 * n) // 3, n - 1]
        if not os.path.exists(out) or os.path.getmtime(out) < os.path.getmtime(abs_path):
            gap = 6
            fw0, fh0 = im.size
            fw = min(fw0, max(8, (target - gap) // 2))
            fh = round(fh0 * fw / fw0)
            sheet = PILImage.new('RGB', (2 * fw + gap, 2 * fh + gap), (255, 255, 255))
            for k, fi in enumerate(idx):
                im.seek(fi)
                fr = im.convert('RGB').resize((fw, fh), PILImage.LANCZOS)
                sheet.paste(fr, ((k % 2) * (fw + gap), (k // 2) * (fh + gap)))
            sheet.save(out, 'JPEG', quality=JPEG_QUALITY, optimize=True, progressive=True)
        sw, sh = PILImage.open(out).size
        caption = ('Frames %s of %d from the original animation <font face="%s">%s</font> (%.0f s), '
                   'left to right, top to bottom.' % (', '.join(str(k + 1) for k in idx[:-1]) + ' and %d' % (idx[-1] + 1),
                                                      n, FONT['Mono'], os.path.basename(abs_path), dur / 1000.0))
        return out, sw, sh, caption
    w, h = im.size
    tw = min(w, target)
    th = max(1, round(h * tw / w))
    out = os.path.join(IMG_CACHE, '%s_%d.%s' % (stem, tw, 'jpg' if photo else 'png'))
    if not os.path.exists(out) or os.path.getmtime(out) < os.path.getmtime(abs_path):
        rgb = im.convert('RGB')
        if (tw, th) != (w, h):
            rgb = rgb.resize((tw, th), PILImage.LANCZOS)
        if photo:
            rgb.save(out, 'JPEG', quality=JPEG_QUALITY, optimize=True, progressive=True)
        else:
            rgb.save(out, 'PNG', optimize=True)
    return out, tw, th, None


def image_flowables(src, page_src, styles, width_px=None, max_w=None, max_h=None):
    """Flowables for one image reference (image + optional caption, or a 'missing' note)."""
    abs_path = os.path.normpath(os.path.join(DOCS, posixpath.dirname(page_src), src))
    rel = os.path.relpath(abs_path, DOCS).replace(os.sep, '/')
    max_w = max_w or FRAME_W
    max_h = max_h or FRAME_H * 0.55
    if not os.path.exists(abs_path):
        MISSING_IMAGES.add(rel)
        note = Paragraph('<b>Image missing from the original guide:</b> <font face="%s">%s</font>. The page '
                         'references it, but the file is not in the docs repository and the live site returns '
                         '"not found" for it.' % (FONT['Mono'], xml_escape(rel)), styles['small'])
        return [Box([note], 'missing')]
    aspect = source_aspect(abs_path)
    is_anim = getattr(PILImage.open(abs_path), 'n_frames', 1) > 1
    if width_px:
        tw = min(float(width_px) * 0.72, max_w)
    elif is_anim:          # animation sheets
        tw = min(max_w, 120 * mm)
    else:
        tw = min(max_w, PILImage.open(abs_path).size[0] * 0.72)
    if tw / aspect > max_h:
        tw = max_h * aspect
    path, w, h, caption = prepared_image(abs_path, tw)
    th = tw * h / w
    img = TrackedImage(path, tw, th, rel)
    img.hAlign = 'CENTER'
    if caption:
        return [Figure(img, Paragraph(caption, styles['caption']))]
    return [img]


def image_row(srcs, page_src, styles, avail_w):
    """Several images side by side (examples blocks, swatch rows)."""
    cells, caps = [], []
    n = len(srcs)
    gap = 6
    cw = (avail_w - gap * (n - 1)) / n
    for src, width_px in srcs:
        fl = image_flowables(src, page_src, styles, width_px=width_px, max_w=cw, max_h=FRAME_H * 0.35)
        cells.append(fl)
        caps.append(Paragraph('<font face="%s">%s</font>' % (FONT['Mono'], xml_escape(posixpath.basename(src))),
                              styles['caption']))
    t = Table([cells, caps], colWidths=[cw + (gap if i < n - 1 else 0) for i in range(n)])
    t.setStyle(TableStyle([('VALIGN', (0, 0), (-1, -1), 'MIDDLE'), ('ALIGN', (0, 0), (-1, -1), 'CENTER'),
                           ('LEFTPADDING', (0, 0), (-1, -1), 0), ('RIGHTPADDING', (0, 0), (-1, -1), 0),
                           ('TOPPADDING', (0, 0), (-1, -1), 1), ('BOTTOMPADDING', (0, 0), (-1, -1), 1)]))
    t.hAlign = 'CENTER'
    return [t]


IMG_TAG = re.compile(r'<img\s[^>]*?src="([^"]+)"[^>]*?>', re.I)
IMG_WIDTH = re.compile(r'width="(\d+)"', re.I)


def img_tags(html):
    out = []
    for m in IMG_TAG.finditer(html):
        w = IMG_WIDTH.search(m.group(0))
        out.append((m.group(1), int(w.group(1)) if w else None))
    return out


# ----------------------------------------------------------------------------------------------
# Markdown pre-processing (Jekyll / kramdown constructs -> plain CommonMark + markers)
# ----------------------------------------------------------------------------------------------
SETTING_MARK = '\u27e6SETTING\u27e7'
SPECIAL = 'BCSPECIALBLOCK%04d'


def slugify(text):
    t = text.strip().lower()
    t = re.sub(r'[^\w\- ]+', '', t)
    return re.sub(r'\s+', '-', t).strip('-')


def front_matter(text):
    meta = {}
    m = re.match(r'^---\s*\n(.*?)\n---\s*\n', text, re.S)
    if m:
        for line in m.group(1).splitlines():
            if ':' in line:
                k, v = line.split(':', 1)
                meta[k.strip()] = v.strip()
        text = text[m.end():]
    return meta, text


def preprocess(text, specials):
    # Page-level "Contents" blocks (the PDF has its own table of contents).
    text = re.sub(r'<details open markdown="block">.*?</details>', '', text, flags=re.S)
    # Console / Examples blocks become placeholders rendered by special_block().
    def repl(m):
        specials.append((m.group(1), m.group(2)))
        return '\n\n' + SPECIAL % (len(specials) - 1) + '\n\n'
    text = re.sub(r'<details class="(console|examples)" markdown="block">(.*?)</details>', repl, text, flags=re.S)
    # "Setting" labels -> marker on the preceding heading.
    lines = text.split('\n')
    out = []
    i = 0
    while i < len(lines):
        if lines[i].strip() == 'Setting' and i + 1 < len(lines) and lines[i + 1].strip().startswith('{: .label'):
            for j in range(len(out) - 1, -1, -1):
                if out[j].startswith('#'):
                    out[j] = out[j].rstrip() + ' ' + SETTING_MARK
                    break
                if out[j].strip() and not out[j].strip().startswith('{:'):
                    break
            i += 2
            continue
        out.append(lines[i])
        i += 1
    text = '\n'.join(out)
    # Remaining kramdown attribute lists.
    text = re.sub(r'^[ \t]*\{:[^}\n]*\}[ \t]*$', '', text, flags=re.M)
    return text


# ----------------------------------------------------------------------------------------------
# Rendering Markdown trees to flowables
# ----------------------------------------------------------------------------------------------
class Page:
    def __init__(self, src, kind, parent=None):
        self.src, self.kind, self.parent = src, kind, parent
        self.number = ''
        self.title = ''
        self.tree = None
        self.specials = []
        self.anchors = {}   # slug -> key
        self.key = 'pg_' + re.sub(r'[^A-Za-z0-9]+', '_', src).strip('_')


def esc(text):
    """XML-escape text for a Paragraph, drawing characters the body font lacks with the mono font."""
    t = xml_escape(text)
    for c in BODY_MISSING:
        t = t.replace(c, '<font face="%s">%s</font>' % (FONT['Mono'], c))
    return t


def mark_todo(markup):
    """Highlight draft markers such as [TODO-NAME] so they cannot be missed."""
    return TODO_RE.sub(lambda m: '<font color="#b00020" backColor="#fff0a8"><b>%s</b></font>' % m.group(0), markup)


def node_text(node):
    if node.type in ('text', 'code_inline'):
        return node.content
    if node.type in ('softbreak', 'hardbreak'):
        return ' '
    return ''.join(node_text(c) for c in (node.children or []))


def text_runs(node, font, bold_font, bold=False):
    """(text, font) runs of an inline node, in the fonts the cell will actually use."""
    if node.type == 'text':
        pos = 0
        for m in TODO_RE.finditer(node.content):   # draft markers are drawn in bold
            yield node.content[pos:m.start()], bold_font if bold else font
            yield m.group(0), bold_font
            pos = m.end()
        yield node.content[pos:], bold_font if bold else font
    elif node.type == 'code_inline':
        yield node.content, FONT['MonoBold'] if bold else FONT['Mono']
    elif node.type in ('softbreak', 'hardbreak'):
        yield ' ', font
    else:
        for c in node.children or []:
            yield from text_runs(c, font, bold_font, bold or node.type == 'strong')


def run_widths(runs, size):
    """Natural width of the runs on one line, and the width of their widest unbreakable word."""
    total, cur, widest = 0.0, 0.0, 0.0
    for text, font in runs:
        for part in re.split(r'(\s+)', text):
            if not part:
                continue
            w = pdfmetrics.stringWidth(part, font, size)
            total += w
            if part.isspace():
                widest, cur = max(widest, cur), 0.0
            else:
                cur += w
    return total, max(widest, cur)


class Renderer:
    def __init__(self, pages, styles):
        self.pages = {p.src: p for p in pages}
        self.s = styles
        self.dead_links = []
        self.key_titles = {}

    # -- links ---------------------------------------------------------------------------------
    def link_target(self, href, page):
        if re.match(r'^[a-z][a-z0-9+.-]*:', href, re.I):
            return href, False
        path, _, frag = href.partition('#')
        if path:
            p = posixpath.normpath(posixpath.join(posixpath.dirname(page.src), path))
            if p.endswith('.html'):
                p = p[:-5] + '.md'
            target = self.pages.get(p)
            if target is None and V010:   # this edition links only to its own pages
                self.dead_links.append((page.src, href, 'page not in PDF: linked to the page itself'))
                return '#' + page.key, True
            if target is None:
                self.dead_links.append((page.src, href, 'page not in PDF: linked to live site'))
                return LIVE_SITE + p[:-3] + '.html' + ('#' + frag if frag else ''), False
        else:
            target = page
        if frag:
            key = target.anchors.get(frag)
            if key is None:
                self.dead_links.append((page.src, href, 'anchor not found: linked to page start'))
                return '#' + target.key, True
            return '#' + key, True
        return '#' + target.key, True

    # -- inline --------------------------------------------------------------------------------
    def inline(self, node, page, code_size=None):
        out = []
        for c in node.children or []:
            t = c.type
            if t == 'text':
                out.append(esc(c.content))
            elif t == 'code_inline':
                out.append('<font face="%s" color="%s"%s>%s</font>' % (
                    FONT['Mono'], C_CODE.hexval().replace('0x', '#'),
                    (' size="%s"' % code_size) if code_size else '', xml_escape(c.content)))
            elif t == 'strong':
                out.append('<b>%s</b>' % self.inline(c, page, code_size))
            elif t == 'em':
                out.append('<i>%s</i>' % self.inline(c, page, code_size))
            elif t == 's':
                out.append('<strike>%s</strike>' % self.inline(c, page, code_size))
            elif t == 'link':
                href, internal = self.link_target(c.attrs.get('href', ''), page)
                out.append('<a href="%s" color="%s">%s</a>' % (xml_escape(href), C_LINK.hexval().replace('0x', '#'),
                                                               self.inline(c, page, code_size)))
            elif t == 'softbreak':
                out.append(' ')
            elif t == 'hardbreak':
                out.append('<br/>')
            elif t == 'html_inline':
                sw = re.match(r'<span\s+style="background:\s*(#[0-9A-Fa-f]{6})"\s*>', c.content)
                if re.match(r'<br\s*/?>', c.content, re.I):
                    out.append('<br/>')
                elif sw:            # colour swatch: <span style="background:#RRGGBB">&nbsp;...</span>
                    out.append('<font backColor="%s">' % sw.group(1))
                elif re.match(r'</span\s*>', c.content, re.I):
                    out.append('</font>')
            elif t == 'image':
                out.append(xml_escape(node_text(c)))
            else:
                out.append(self.inline(c, page, code_size))
        return mark_todo(''.join(out))

    def only_swatch(self, inline_node):
        """The colour of a cell that holds nothing but a <span style="background:#RRGGBB"> swatch."""
        colour = None
        for c in inline_node.children or []:
            if c.type == 'html_inline':
                m = re.match(r'<span\s+style="background:\s*(#[0-9A-Fa-f]{6})"\s*>', c.content)
                if m and colour is None:
                    colour = m.group(1)
                elif not re.match(r'</span\s*>', c.content):
                    return None
            elif c.type == 'text' and not c.content.replace('\u00a0', '').strip():
                continue
            else:
                return None
        return colour

    def only_images(self, inline_node):
        imgs = []
        for c in inline_node.children or []:
            if c.type == 'image':
                imgs.append((c.attrs.get('src', ''), None))
            elif c.type == 'html_inline' and IMG_TAG.match(c.content):
                imgs.extend(img_tags(c.content))
            elif c.type in ('softbreak', 'hardbreak'):
                continue
            elif c.type == 'text' and not c.content.strip():
                continue
            elif c.type == 'html_inline' and re.match(r'<br\s*/?>', c.content, re.I):
                continue
            else:
                return None
        return imgs or None

    # -- blocks --------------------------------------------------------------------------------
    def blocks(self, nodes, page, ctx):
        out = []
        for n in nodes:
            out.extend(self.block(n, page, ctx))
        return out

    def block(self, n, page, ctx):
        t = n.type
        s = self.s
        width = ctx['width']
        if t == 'heading':
            return self.heading(n, page, ctx)
        if t == 'paragraph':
            inl = n.children[0]
            txt = node_text(inl).strip()
            m = re.fullmatch(r'BCSPECIALBLOCK(\d{4})', txt)
            if m:
                return self.special_block(page, int(m.group(1)), ctx)
            imgs = self.only_images(inl)
            if imgs:
                if len(imgs) == 1:
                    return image_flowables(imgs[0][0], page.src, s, imgs[0][1], max_w=width)
                return image_row(imgs, page.src, s, width)
            return [Paragraph(self.inline(inl, page), ctx.get('pstyle', s['body']))]
        if t in ('bullet_list', 'ordered_list'):
            return [self.listing(n, page, ctx)]
        if t == 'blockquote':
            return self.quote(n, page, ctx)
        if t in ('fence', 'code_block'):
            return [self.code(n.content, ctx)]
        if t == 'table':
            return [self.table(n, page, ctx)]
        if t == 'hr':
            return [HRFlowable(width='100%', thickness=0.6, color=C_RULE, spaceBefore=4, spaceAfter=8)]
        if t == 'html_block':
            imgs = img_tags(n.content)
            if imgs:
                if len(imgs) == 1:
                    return image_flowables(imgs[0][0], page.src, s, imgs[0][1], max_w=width)
                return image_row(imgs, page.src, s, width)
            if re.fullmatch(r'\s*(<br\s*/?>\s*)+', n.content, re.I):
                return [Spacer(1, 4)]
            print('  note: ignored HTML block in %s: %r' % (page.src, n.content[:60]))
            return []
        print('  note: unhandled node %s in %s' % (t, page.src))
        return []

    def heading(self, n, page, ctx):
        raw = node_text(n.children[0])
        setting = SETTING_MARK in raw
        plain = raw.replace(SETTING_MARK, '').strip()
        level = int(n.tag[1])
        info = ctx['headings'].pop(0)   # precomputed (slug, key, depth, skip)
        if info['skip']:
            return []
        depth = info['depth']
        markup = self.inline(n.children[0], page).replace(xml_escape(SETTING_MARK), '').strip()
        assert '\u27e6' not in markup and '\u27e7' not in markup, 'internal heading marker left in ' + plain
        if setting:
            markup += (' &nbsp;<font face="%s" size="6.8" color="#ffffff" backColor="#2e7d32">&nbsp;SETTING&nbsp;</font>'
                       % FONT['BodyBold'])
        role = {1: 'section', 2: 'subsection'}.get(depth - page.depth0, 'subsubsection')
        style = self.s[role]
        toc_level = depth if depth <= 2 else None
        self.key_titles[info['key']] = plain
        room = {'section': 48 * mm, 'subsection': 38 * mm}.get(role, 30 * mm)
        return [CondPageBreak(room), Heading(markup, style, plain, info['key'], depth, toc_level)]

    def page_title(self, page):
        """Flowables for the page's own title (chapter title, child-page title or appendix)."""
        s = self.s
        if page.kind == 'appendix':
            label = 'Appendix %s' % page.number
            markup = '<font size="11" color="%s">%s</font><br/>%s' % (C_MUTED.hexval().replace('0x', '#'), label,
                                                                    xml_escape(page.title))
            plain = '%s: %s' % (label, page.title)
            toc = '%s \u2003%s' % (label, page.title)
        elif page.number:
            markup = '%s&nbsp;&nbsp;%s' % (page.number, xml_escape(page.title))
            plain = '%s %s' % (page.number, page.title)
            toc = '%s\u2003%s' % (page.number, page.title)
        else:
            markup = plain = toc = page.title
            markup = xml_escape(markup)
        style = s['page'] if page.parent else s['chapter']
        h = Heading(markup, style, plain, page.key, page.depth0, page.depth0,
                    running=(page.parent.title if page.parent else page.title), closed=page.parent is not None)
        h.toc_text = toc
        self.key_titles[page.key] = page.title
        return [h]

    def listing(self, n, page, ctx):
        items = []
        sub = dict(ctx, width=ctx['width'] - 16, listdepth=ctx.get('listdepth', 0) + 1)
        for li in n.children:
            fl = self.blocks(li.children, page, sub)
            items.append(ListItem(fl or [Spacer(1, 1)]))
        if n.type == 'ordered_list':
            start = int(n.attrs.get('start', 1) or 1)
            return ListFlowable(items, bulletType='1', start=start, bulletFormat='%s.', leftIndent=16,
                                bulletFontName=FONT['Body'],
                                bulletFontSize=9.2, bulletColor=C_TEXT, spaceBefore=1, spaceAfter=5)
        depth = ctx.get('listdepth', 0)
        bullet = ['\u2022', '\u2013', '\u25e6'][depth % 3]
        return ListFlowable(items, bulletType='bullet', start=bullet, leftIndent=14, bulletFontName=FONT['Body'],
                            bulletFontSize=9.4, bulletColor=C_TEXT, spaceBefore=1, spaceAfter=5)

    def quote(self, n, page, ctx):
        first_text = ''
        if n.children and n.children[0].type == 'paragraph':
            first_text = node_text(n.children[0].children[0]).strip()
        if first_text.startswith(EDITION_LABEL):
            kind = 'edition'
        elif first_text.startswith(EDITION_LABEL_081):
            kind = 'edition081'
        elif first_text.startswith(EDITION_LABEL_090) or first_text.startswith(EDITION_LABEL_094):
            kind = 'edition090'
        elif first_text.startswith(EDITION_LABEL_010) or first_text.startswith(EDITION_LABEL_0102):
            kind = 'edition010'
        elif first_text.startswith('PLACEHOLDER'):
            kind = 'placeholder'
        else:
            kind = 'quote'
        inner = dict(ctx, width=ctx['width'] - Box.BAR - Box.PAD_L - Box.PAD_R)
        content = self.blocks(n.children, page, inner)
        if not content:
            return []
        return [Box(content, kind)]

    def code(self, text, ctx, style=None):
        style = style or self.s['code']
        inner_w = ctx['width'] - Box.BAR - Box.PAD_L - Box.PAD_R
        cw = pdfmetrics.stringWidth('M', style.fontName, style.fontSize)
        maxc = max(20, int(inner_w / cw) - 1)
        lines = []
        for line in text.rstrip('\n').split('\n'):
            while len(line) > maxc:
                cut = line.rfind(' ', 0, maxc)
                cut = cut if cut > maxc // 2 else maxc
                lines.append(line[:cut])
                line = '  ' + line[cut:].lstrip()
            lines.append(line)
        return Box([Preformatted('\n'.join(lines), style)], 'code')

    def table(self, n, page, ctx):
        s = self.s
        rows, aligns, header_rows = [], [], 0
        for part in n.children:
            for tr in part.children:
                row = []
                for cell in tr.children:
                    style_attr = cell.attrs.get('style', '') or ''
                    al = 'CENTER' if 'center' in style_attr else ('RIGHT' if 'right' in style_attr else 'LEFT')
                    row.append((cell, al, part.type == 'thead'))
                rows.append(row)
                if part.type == 'thead':
                    header_rows += 1
        ncols = max(len(r) for r in rows)
        avail = ctx['width']
        dense = ncols >= 7
        for size in ([8.4, 7.6, 7.0, 6.5] if not dense else [7.2, 6.8, 6.4, 6.0]):
            cell_style = ParagraphStyle('c', parent=s['cell'], fontSize=size, leading=size * 1.3)
            head_style = ParagraphStyle('h', parent=cell_style, fontName=FONT['BodyBold'])
            nat = [12.0] * ncols
            mn = [12.0] * ncols
            data = []
            for row in rows:
                drow = []
                for ci, (cell, al, is_head) in enumerate(row):
                    inl = cell.children[0] if cell.children else None
                    imgs = self.only_images(inl) if inl is not None else None
                    swatch = self.only_swatch(inl) if inl is not None else None
                    pad = 8
                    if swatch:
                        drow.append([Swatch(swatch)])
                        nat[ci] = max(nat[ci], 30 + pad)
                        mn[ci] = max(mn[ci], 30 + pad)
                        continue
                    if imgs:
                        fl = []
                        for src, wpx in imgs:
                            fl.extend(image_flowables(src, page.src, s, width_px=wpx or 60, max_w=60))
                        for f in fl:
                            if isinstance(f, TrackedImage):
                                f.border = True
                        drow.append(fl)
                        nat[ci] = max(nat[ci], 48 + pad)
                        mn[ci] = max(mn[ci], 48 + pad)
                        continue
                    markup = self.inline(inl, page, code_size=None) if inl is not None else ''
                    pst = ParagraphStyle('x', parent=head_style if is_head else cell_style,
                                         alignment={'CENTER': TA_CENTER, 'LEFT': TA_LEFT, 'RIGHT': 2}[al])
                    drow.append(Paragraph(markup, pst))
                    if inl is not None:   # measured per font: code is set in the wider mono face
                        w_nat, w_word = run_widths(text_runs(inl, pst.fontName, FONT['BodyBold'], is_head), size)
                        nat[ci] = max(nat[ci], min(w_nat + pad + 1, avail * 0.7))
                        mn[ci] = max(mn[ci], w_word + pad + 1)
                while len(drow) < ncols:
                    drow.append('')
                data.append(drow)
            if sum(mn) <= avail:
                break
        heads = [node_text(c.children[0]).strip() if c.children else '' for c, _, _ in rows[0]] if header_rows else []
        fixed = {('Swatch', 'Alt biome', 'Hex', 'R, G, B'): [0.16, 0.42, 0.18, 0.24],
                 ('Swatch', 'Biome', 'Hex', 'R, G, B'): [0.16, 0.42, 0.18, 0.24],
                 ('Swatch', 'Alt biome', 'Hex', 'R, G, B', 'Plants on'): [0.11, 0.25, 0.12, 0.17, 0.35]}.get(tuple(heads))
        if fixed:   # colour tables: the same columns in every group
            widths = [f * avail for f in fixed]
        elif sum(nat) <= avail:
            extra = avail - sum(nat)
            widths = [w + extra * w / sum(nat) for w in nat] if ncols > 2 or sum(nat) > avail * 0.5 else nat
        else:
            spare = max(avail - sum(mn), 0)
            flex = [max(a - b, 0) for a, b in zip(nat, mn)]
            tot = sum(flex) or 1
            widths = [b + spare * f / tot for b, f in zip(mn, flex)]
            if sum(mn) > avail:   # still too wide: scale (long words will be split)
                widths = [w * avail / sum(widths) for w in widths]
        t = Table(data, colWidths=widths, repeatRows=header_rows, hAlign='LEFT')
        cmds = [('GRID', (0, 0), (-1, -1), 0.4, C_RULE), ('VALIGN', (0, 0), (-1, -1), 'MIDDLE'),
                ('LEFTPADDING', (0, 0), (-1, -1), 4), ('RIGHTPADDING', (0, 0), (-1, -1), 4),
                ('TOPPADDING', (0, 0), (-1, -1), 2.5), ('BOTTOMPADDING', (0, 0), (-1, -1), 2.5)]
        if header_rows:
            cmds.append(('BACKGROUND', (0, 0), (-1, header_rows - 1), colors.HexColor('#e6ecf2')))
        for r in range(header_rows, len(data)):
            if (r - header_rows) % 2 == 1:
                cmds.append(('BACKGROUND', (0, r), (-1, r), colors.HexColor('#f7f9fb')))
        for r, row in enumerate(rows):
            for ci, (_, al, _) in enumerate(row):
                cmds.append(('ALIGN', (ci, r), (ci, r), al))
        t.setStyle(TableStyle(cmds))
        t.spaceBefore, t.spaceAfter = 3, 7
        return t

    def special_block(self, page, idx, ctx):
        kind, inner = page.specials[idx]
        s = self.s
        inner = re.sub(r'<summary>.*?</summary>', '', inner, flags=re.S)
        imgs = img_tags(inner)
        text = IMG_TAG.sub('', inner)
        text = re.sub(r'<br\s*/?>', '', text, flags=re.I)
        text = '\n'.join(l.rstrip() for l in text.strip().splitlines())
        box_w = ctx['width'] - Box.BAR - Box.PAD_L - Box.PAD_R
        sub = dict(ctx, width=box_w, headings=[])
        content = [Paragraph('Console' if kind == 'console' else 'Examples', s['boxtitle'])]
        if text:
            tree = SyntaxTreeNode(MD.parse(text))
            content.extend(self.blocks(tree.children, page, sub))
        if kind == 'examples':
            if imgs:
                content.extend(image_row(imgs, page.src, s, box_w))
        else:
            for src, wpx in imgs:
                content.extend(image_flowables(src, page.src, s, wpx, max_w=box_w, max_h=FRAME_H * 0.5))
        return [Box(content, 'console' if kind == 'console' else 'examples')]


MD = MarkdownIt('commonmark', {'html': True, 'typographer': False}).enable('table').enable('strikethrough')


# ----------------------------------------------------------------------------------------------
# Document template
# ----------------------------------------------------------------------------------------------
class GuideDoc(BaseDocTemplate):
    def __init__(self, filename, **kw):
        super().__init__(filename, pagesize=A4, leftMargin=MARGIN_L, rightMargin=MARGIN_R, topMargin=MARGIN_T,
                         bottomMargin=MARGIN_B, **kw)
        frame = Frame(MARGIN_L, MARGIN_B, FRAME_W, FRAME_H, id='body', leftPadding=0, rightPadding=0,
                      topPadding=0, bottomPadding=0)
        self.addPageTemplates([
            PageTemplate(id='Title', frames=[frame], onPage=draw_title_page),
            PageTemplate(id='Body', frames=[frame], onPageEnd=draw_header_footer),
        ])
        self.running = ''

    def beforeDocument(self):
        IMAGE_LOG.clear()
        self.running = ''

    def afterFlowable(self, flowable):
        if isinstance(flowable, Heading):
            if flowable.toc_level is not None:
                text = getattr(flowable, 'toc_text', flowable.plain)
                self.notify('TOCEntry', (flowable.toc_level, xml_escape(text), self.page, flowable.key))
            if flowable.running:
                self.running = flowable.running
        elif isinstance(flowable, OutlineOnly):
            self.running = flowable.title


def draw_header_footer(canv, doc):
    canv.saveState()
    canv.setStrokeColor(C_RULE)
    canv.setLineWidth(0.5)
    y_head = PAGE_H - MARGIN_T + 9 * mm
    canv.line(MARGIN_L, y_head - 2.5 * mm, PAGE_W - MARGIN_R, y_head - 2.5 * mm)
    canv.setFont(FONT['Body'], 7.8)
    canv.setFillColor(C_MUTED)
    canv.drawString(MARGIN_L, y_head, 'Better Continents Guide \u2014 ' + EDITION_NAME +
                    (' \u2014 ' + DRAFT_NAME if DRAFT_NAME else ' \u2014 DRAFT' if DRAFT else ''))
    if doc.running:
        canv.drawRightString(PAGE_W - MARGIN_R, y_head, doc.running)
    y_foot = MARGIN_B - 11 * mm
    canv.line(MARGIN_L, y_foot + 4.5 * mm, PAGE_W - MARGIN_R, y_foot + 4.5 * mm)
    canv.drawString(MARGIN_L, y_foot, 'GPL-3.0 \u2014 modified version' + ('' if DRAFT else ' (Wubarrk, 2026-10-06); see the License page'))
    if DRAFT:
        canv.setFont(FONT['BodyBold'], 8.6)
        canv.setFillColor(colors.HexColor('#b00020'))
        canv.drawCentredString(PAGE_W / 2 + 20 * mm, y_foot, 'DRAFT: items marked [TODO-...] are not final')
    canv.setFont(FONT['BodyBold'], 8.6)
    canv.setFillColor(C_TEXT)
    canv.drawRightString(PAGE_W - MARGIN_R, y_foot, str(canv.getPageNumber()))
    canv.restoreState()


def draw_title_page(canv, doc):
    canv.saveState()
    canv.setFillColor(colors.HexColor('#16232d'))
    canv.rect(0, PAGE_H * 0.42, PAGE_W, PAGE_H * 0.58, stroke=0, fill=1)
    # The Better Continents emblem: the mod's icon.png (256 px), as the New World screen shows it, enlarged to 1024 px with
    # Lanczos so that the cover shows no pixel steps (assets/emblem.png; 2026-10-07: it replaced the original lettering).
    logo = os.path.join(ROOT, 'assets', 'emblem.png')
    if os.path.exists(logo):
        size = 96 * mm
        path, w, h, _ = prepared_image(logo, size)
        canv.drawImage(path, (PAGE_W - size) / 2, PAGE_H * 0.42 + 38 * mm, size, size * h / w)
        IMAGE_LOG.append(('assets/emblem.png', canv.getPageNumber()))
    canv.setFillColor(colors.white)
    canv.setFont(FONT['SerifBold'], 34)
    canv.drawCentredString(PAGE_W / 2, PAGE_H * 0.42 + 24 * mm, 'Better Continents Guide')
    canv.setFont(FONT['Body'], 12.5)
    canv.setFillColor(colors.HexColor('#f2c46d'))
    canv.drawCentredString(PAGE_W / 2, PAGE_H * 0.42 + 12 * mm,
                           ('For Valheim 1.0 and Better Continents 0.10.x' if V010 else
                            'Updated edition for Valheim 1.0 and Better Continents 0.10.x'))
    y = PAGE_H * 0.42 - 20 * mm
    canv.setFillColor(C_TEXT)
    lines = [
        (FONT['BodyBold'], 12, 'Originally written by billw2012 \u00b7 maintained by Jere Kuusela'),
        (FONT['Body'], 10.5, 'This edition: modified by Wubarrk, who now maintains Better Continents'),
        (FONT['Body'], 10.5, 'Updated 22 September 2026 for Better Continents 0.8.0 and 0.8.1,'),
        (FONT['Body'], 10.5, 'then 24 and 25 September and 2 October 2026 for 0.9.x,'),
        (FONT['Body'], 10.5, 'and 4 and 5 October 2026 for 0.10.x'),
        (FONT['Body'], 9.5, 'Based on JereKuusela/BetterContinents-Docs, commit 327106d (October 2025)'),
        (FONT['Body'], 9.5, 'with the Better Continents source and the Valheim 1.0 game data'),
    ]
    if V010:
        lines = [
            (FONT['BodyBold'], 12, 'Rewritten for Better Continents 0.10.x by Wubarrk'),
            (FONT['Body'], 10.5, 'with Claude (Anthropic) as the drafting agent, October 2026'),
            (FONT['Body'], 10.5, 'Based on the guide originally written by billw2012 and maintained by Jere Kuusela'),
            (FONT['Body'], 9.5, 'Checked against the Better Continents source and the Valheim 1.0 game data'),
        ]
    for font, size, text in lines:
        canv.setFont(font, size)
        canv.drawCentredString(PAGE_W / 2, y, text)
        y -= size * 1.75
    y -= 8 * mm
    canv.setFont(FONT['Body'], 8.6)
    canv.setFillColor(C_MUTED)
    for text in ['Licensed under the GNU General Public License, version 3. This edition is a modified version,',
                 'released under the same license WITHOUT ANY WARRANTY. The license text is the final appendix;',
                 'the Markdown source and build script are attached to this PDF (%s).' % ZIP_NAME]:
        canv.drawCentredString(PAGE_W / 2, y, text)
        y -= 12
    if DRAFT:
        canv.setFillColor(colors.HexColor('#b00020'))
        canv.rect(0, PAGE_H - 16 * mm, PAGE_W, 16 * mm, stroke=0, fill=1)
        canv.setFillColor(colors.white)
        canv.setFont(FONT['BodyBold'], 13)
        canv.drawCentredString(PAGE_W / 2, PAGE_H - 10 * mm,
                               ('DRAFT %s, sources %s: not for release' % (DRAFT_NAME, SOURCES) if DRAFT_NAME else
                                'DRAFT \u2014 not for release: anything marked [TODO-...] may still change'))
    canv.restoreState()


# ----------------------------------------------------------------------------------------------
# Build
# ----------------------------------------------------------------------------------------------
def load_pages():
    pages = []
    ch = 0
    app = 0
    for src, kind, children in STRUCTURE:
        p = Page(src, kind)
        p.children = [Page(c, 'child', parent=p) for c in children]
        pages.append(p)
        if kind == 'chapter':
            ch += 1
            p.number = str(ch)
            for k, c in enumerate(p.children, 1):
                c.number = '%d.%d' % (ch, k)
        elif kind == 'appendix':
            p.number = chr(ord('A') + app)
            app += 1
        pages.extend(p.children)
    for p in pages:
        p.depth0 = 1 if p.parent else 0
        if p.src == LICENSE_PAGE:
            p.title = LICENSE_TITLE
            p.children = []
            continue
        if not hasattr(p, 'children'):
            p.children = []
        with open(os.path.join(DOCS, p.src), encoding='utf-8') as f:
            meta, text = front_matter(f.read())
        p.title = meta.get('title', p.src)
        text = preprocess(text, p.specials)
        p.tree = SyntaxTreeNode(MD.parse(text))
        # headings: decide which is the page title (skipped) and the depth of the rest
        heads = [n for n in p.tree.walk() if n.type == 'heading']
        p.heading_info = []
        base = None
        prev_depth = p.depth0
        norm = lambda x: re.sub(r'[^a-z0-9]', '', x.lower())
        for i, h in enumerate(heads):
            plain = node_text(h.children[0]).replace(SETTING_MARK, '').strip()
            slug = slugify(plain)
            level = int(h.tag[1])
            if i == 0 and norm(plain) == norm(p.title):
                p.anchors.setdefault(slug, p.key)
                p.heading_info.append(dict(slug=slug, key=p.key, depth=p.depth0, skip=True))
                continue
            if base is None:
                base = level
            depth = p.depth0 + 1 + max(0, level - base)
            depth = min(depth, prev_depth + 1)
            depth = max(depth, p.depth0 + 1)
            prev_depth = depth
            key = 'h_%s__%s' % (p.key[3:], re.sub(r'[^A-Za-z0-9]+', '_', slug) or str(i))
            n = 2
            while key in p.anchors.values():
                key = '%s_%d' % (key, n)
                n += 1
            p.anchors.setdefault(slug, key)
            p.heading_info.append(dict(slug=slug, key=key, depth=depth, skip=False))
    return pages


def build_story(pages, styles):
    r = Renderer(pages, styles)
    story = [Spacer(1, 1), NextPageTemplate('Body'), PageBreak()]
    # table of contents
    toc = TableOfContents(dotsMinLevel=0)
    toc.levelStyles = [styles['toc0'], styles['toc1'], styles['toc2']]
    story.append(OutlineOnly('Contents', 'contents', 0))
    story.append(Paragraph('Contents', styles['toctitle']))
    story.append(toc)
    for p in pages:
        if p.parent is None:
            story.append(PageBreak())
        else:
            story.append(CondPageBreak(50 * mm))
            story.append(Spacer(1, 6))
        story.extend(r.page_title(p))
        if p.src == LICENSE_PAGE:
            with open(LICENSE_FILE, encoding='utf-8') as f:
                story.append(Paragraph('The GNU General Public License, version 3, reproduced verbatim from '
                                       '<font face="%s">original/LICENSE</font> (identical to '
                                       '<font face="%s">updated/LICENSE</font>).' % (FONT['Mono'], FONT['Mono']),
                                       styles['small']))
                story.append(Spacer(1, 4))
                story.append(Preformatted(f.read().rstrip('\n'), styles['license']))
            continue
        ctx = dict(width=FRAME_W, headings=list(p.heading_info))
        story.extend(r.blocks(p.tree.children, p, ctx))
    return story, r


def make_source_zip():
    """Zip the edition's source (Markdown, license, build script) for attaching to the PDF.
    The unmodified original images are left out (about 167 MB); see the License page."""
    os.makedirs(BUILD, exist_ok=True)
    path = os.path.join(BUILD, ZIP_NAME)
    top = 'BetterContinents-Guide-source'
    with zipfile.ZipFile(path, 'w', zipfile.ZIP_DEFLATED, compresslevel=9) as z:
        z.write(LICENSE_FILE, top + '/LICENSE')
        z.write(os.path.abspath(__file__), top + '/build_pdf.py')
        for root, dirs, files in os.walk(DOCS if V010 else UPDATED):   # v010: the chapters only
            dirs[:] = sorted(d for d in dirs if not (d == 'images' and os.path.islink(os.path.join(root, d)))
                             and d != 'images')
            for f in sorted(files):
                full = os.path.join(root, f)
                z.write(full, top + '/' + os.path.relpath(full, ROOT).replace(os.sep, '/'))
    return path


def postprocess(zip_path):
    from pypdf import PdfReader, PdfWriter
    reader = PdfReader(BASE_PDF)
    writer = PdfWriter(clone_from=reader)
    import datetime
    from pypdf.generic import NameObject
    with open(zip_path, 'rb') as f:
        data = f.read()
    ef = writer.add_attachment(ZIP_NAME, data)
    from pypdf.generic import NumberObject, TextStringObject
    details = [('subtype', NameObject('/application/zip')),
               ('description', TextStringObject('Markdown source and build script of this edition of the Better '
                                                'Continents Guide (GPL-3.0). The original images are not included: '
                                                'see the License page.')),
               ('size', NumberObject(len(data))),
               ('modification_date', datetime.datetime.now(datetime.timezone.utc))]
    for attr, value in details:
        try:
            setattr(ef, attr, value)
        except Exception as e:   # older pypdf: the attachment is still there, just without this detail
            print('  note: could not set attachment %s (%s)' % (attr, e))
    writer.add_metadata({
        '/Title': ('Better Continents Guide \u2014 updated edition for Valheim 1.0 / Better Continents 0.10.x'
                   + (' (DRAFT)' if DRAFT else '')),
        '/Author': 'billw2012 (original author), Jere Kuusela (maintainer); edition by Wubarrk',
        '/Subject': 'Better Continents world generation mod for Valheim: guide, modified version of 2026-10-06 '
                    '(GPL-3.0)',
        '/Keywords': 'Valheim, Better Continents, world generation, heightmap, biome map, alt biomes, export, '
                     'import, biome precision, GPL-3.0',
        '/Creator': 'build_pdf.py (ReportLab, markdown-it-py, pypdf)',
    })
    writer.page_mode = '/UseOutlines'
    with open(OUT_PDF, 'wb') as f:
        writer.write(f)


def main():
    ap = argparse.ArgumentParser(description=__doc__.split('\n')[0])
    ap.add_argument('--no-verify', action='store_true', help='skip the verification report')
    ap.add_argument('--render', action='store_true', help='render every page to build/qa/*.png')
    ap.add_argument('--draft', action='store_true',
                    help='write BetterContinents-Guide-DRAFT.pdf instead, marked DRAFT; [TODO-...] markers allowed')
    ap.add_argument('--name', help="a named draft, e.g. '0.10.3 draft 1': stamped with the name and its sources' "
                                   "git commit, and written to drafts/ under its name, never overwritten")
    args = ap.parse_args()
    global DRAFT, OUT_PDF
    if args.name:
        OUT_PDF = named_draft(ROOT, args.name)
    elif args.draft:
        DRAFT, OUT_PDF = True, DRAFT_PDF
    else:   # never overwrite the release PDF with draft text: check the sources before building
        left = []
        for dirpath, _, files in os.walk(DOCS):
            for fn in sorted(files):
                if fn.endswith('.md'):
                    path = os.path.join(dirpath, fn)
                    with open(path, encoding='utf-8') as f:
                        for ln, line in enumerate(f, 1):
                            left += ['%s:%d %s' % (os.path.relpath(path, ROOT), ln, m) for m in TODO_RE.findall(line)]
        if left:
            sys.exit('%d draft markers remain, so %s was not written (build with --draft):\n  %s'
                     % (len(left), os.path.basename(OUT_PDF), '\n  '.join(left)))
    if not os.path.isdir(os.path.join(DOCS, 'images')):
        sys.exit('Images not found at updated/docs/images. Copy docs/images from '
                 'https://github.com/JereKuusela/BetterContinents-Docs (commit 327106d) there.')
    register_fonts()
    styles = make_styles()
    os.makedirs(BUILD, exist_ok=True)
    pages = load_pages()
    story, renderer = build_story(pages, styles)
    doc = GuideDoc(BASE_PDF, title='Better Continents Guide',
                   author=('Wubarrk; based on the guide by billw2012 and Jere Kuusela' if V010
                           else 'billw2012, Jere Kuusela; edition by Wubarrk'))
    doc.multiBuild(story, maxPasses=12)
    print('Built base PDF:', BASE_PDF)
    for src, href, why in renderer.dead_links:
        print('  link note: %s -> %s (%s)' % (src, href, why))
    if MISSING_IMAGES:
        print('  missing images (placeholders): %s' % ', '.join(sorted(MISSING_IMAGES)))
    zip_path = make_source_zip()
    postprocess(zip_path)
    print('Wrote %s (%d bytes); attached %s (%d bytes)' % (OUT_PDF, os.path.getsize(OUT_PDF), ZIP_NAME,
                                                          os.path.getsize(zip_path)))
    if not args.no_verify:
        ok = verify(OUT_PDF, pages, renderer)
        if args.render:
            render_pages(OUT_PDF)
        sys.exit(0 if ok else 1)
    if args.render:
        render_pages(OUT_PDF)


# ----------------------------------------------------------------------------------------------
# Verification
# ----------------------------------------------------------------------------------------------
def verify(pdf_path, pages, renderer):
    """Check the finished PDF: outline, table-of-contents links, all internal links, images,
    text outside the margins, and the attachment. Prints a report; returns True if all is well."""
    import pdfplumber
    from pypdf import PdfReader
    ok = True
    reader = PdfReader(pdf_path)
    npages = len(reader.pages)
    print('\nVERIFICATION of %s: %d pages' % (os.path.basename(pdf_path), npages))
    plumber = pdfplumber.open(pdf_path)
    words_cache = {}

    def words(i):
        if i not in words_cache:
            words_cache[i] = plumber.pages[i].extract_words(use_text_flow=True)
        return words_cache[i]

    def norm(t):
        return re.sub(r'[^a-z0-9]+', '', t.lower())

    def page_text(i):
        return norm(' '.join(w['text'] for w in words(i)))

    def heading_tops(i, title):
        """PDF y of the top of every place on page i where the title starts."""
        want = norm(title)[:30]
        ws = words(i)
        ph = float(plumber.pages[i].height)
        tops = []
        for k in range(len(ws)):
            acc = ''
            for w in ws[k:k + 15]:
                acc += norm(w['text'])
                if len(acc) >= len(want):
                    break
            if want and acc.startswith(want):
                tops.append(ph - ws[k]['top'])
        return tops

    page_index = {pg.indirect_reference.idnum: i for i, pg in enumerate(reader.pages)}
    named = {k.lstrip('/'): v for k, v in reader.named_destinations.items()}

    def dest_of(annot):
        d = annot.get('/Dest')
        if d is None and annot.get('/A') is not None and annot['/A'].get('/S') == '/GoTo':
            d = annot['/A'].get('/D')
        return d

    def resolve(d):
        """(page index, top) of an explicit or named destination, or (None, None)."""
        if d is None:
            return None, None
        if not isinstance(d, list):
            n = named.get(str(d).lstrip('/'))
            if n is None:
                return None, None
            return reader.get_destination_page_number(n), (float(n.top) if n.top is not None else None)
        ref = d[0]
        pno = page_index.get(getattr(ref, 'idnum', None))
        top = float(d[3]) if len(d) > 3 and d[1] == '/XYZ' and d[3] is not None else None
        return pno, top

    # 1. outline: every bookmark lands on the page with its heading, at the heading
    problems, count = [], 0
    by_pos = {}   # (page, top) -> bookmark title

    def walk(items):
        nonlocal count
        for it in items:
            if isinstance(it, list):
                walk(it)
                continue
            count += 1
            title = it.title
            core = re.sub(r'^(Appendix [A-Z]: |\d+(\.\d+)? )', '', title)
            pno = reader.get_destination_page_number(it)
            try:
                top = float(it.top) if it.top is not None else None
            except Exception:
                top = None
            if pno is None or pno < 0:
                problems.append('bookmark "%s": no destination page' % title)
                continue
            by_pos[(pno, round(top or 0))] = core
            tops = heading_tops(pno, core)
            if not tops:
                problems.append('bookmark "%s": heading text not found on page %d' % (title, pno + 1))
            elif top is not None and not any(-4 <= top - y <= 30 for y in tops):
                problems.append('bookmark "%s": destination y=%.0f, heading at y=%s on page %d'
                                % (title, top, ['%.0f' % y for y in tops], pno + 1))
    walk(reader.outline)
    print('Outline: %d bookmarks checked, %d problems' % (count, len(problems)))
    for p in problems:
        print('   ', p)
    ok &= not problems and count > 0

    # 2. table of contents: every link goes to the page it prints, at a heading with that entry's title
    def outline_page(title):
        for (pno, top), t in by_pos.items():
            if t == title:
                return pno
        return None
    toc_first = outline_page('Contents')
    toc_last = outline_page(pages[0].title) - 1
    toc_pages = list(range(toc_first, toc_last + 1))
    toc_problems, toc_links, targets, text_checked = [], 0, set(), 0
    for i in toc_pages:
        ph = float(plumber.pages[i].height)
        ws = words(i)
        for a in reader.pages[i].get('/Annots') or []:
            a = a.get_object()
            if a.get('/Subtype') != '/Link':
                continue
            dp, dtop = resolve(dest_of(a))
            x0, y0, x1, y1 = [float(v) for v in a['/Rect']]
            def inside(w):
                wy0, wy1 = ph - w['bottom'], ph - w['top']
                cx = (w['x0'] + w['x1']) / 2
                return x0 - 1 <= cx <= x1 + 1 and min(y1, wy1) - max(y0, wy0) >= 0.5 * (wy1 - wy0)
            label = ' '.join(w['text'] for w in ws if inside(w))
            toc_links += 1
            if dp is None:
                toc_problems.append('TOC page %d: "%s" has an unresolvable destination' % (i + 1, label))
                continue
            title = by_pos.get((dp, round(dtop or 0)))
            if title is None:
                toc_problems.append('TOC page %d: "%s" points to page %d y=%s, which is no bookmarked heading'
                                    % (i + 1, label, dp + 1, dtop))
                continue
            targets.add(title)
            nums = [w for w in ws if re.fullmatch(r'\d+', w['text']) and w['x0'] > PAGE_W * 0.8
                    and y0 - 36 <= ph - w['bottom'] <= y1 + 1]
            nums.sort(key=lambda w: abs((ph - w['bottom']) - y0))
            if not nums:
                toc_problems.append('TOC page %d: no page number for "%s"' % (i + 1, label))
                continue
            printed = int(nums[0]['text'])
            if printed != dp + 1:
                toc_problems.append('TOC page %d: "%s" prints %d but links to page %d' % (i + 1, label, printed, dp + 1))
            if not re.fullmatch(r'\d+', label.strip()):
                core = norm(re.sub(r'^(Appendix [A-Z]|\d+(\.\d+)?)\s+', '', label.strip()))
                if not core or not (norm(title).startswith(core[:15]) or core in norm(title)):
                    toc_problems.append('TOC page %d: entry "%s" links to heading "%s"' % (i + 1, label, title))
                else:
                    text_checked += 1
    for need in ('License', LICENSE_TITLE):
        if need in targets:
            print('TOC links to "%s": yes, page %d' % (need, outline_page(need) + 1))
        else:
            toc_problems.append('TOC has no link to "%s"' % need)
    print('Table of contents: pages %d-%d, %d link annotations checked (%d entry texts matched to their '
          'headings), %d distinct targets, %d problems'
          % (toc_first + 1, toc_last + 1, toc_links, text_checked, len(targets), len(toc_problems)))
    for p in toc_problems[:40]:
        print('   ', p)
    ok &= not toc_problems and toc_links > 0

    # 3. every internal link in the document resolves to an existing destination
    dangling, internal, external = [], 0, 0
    for i, page in enumerate(reader.pages):
        for a in page.get('/Annots') or []:
            a = a.get_object()
            if a.get('/Subtype') != '/Link':
                continue
            d = dest_of(a)
            if d is None:
                external += 1
                continue
            internal += 1
            dp, dtop = resolve(d)
            if dp is None:
                dangling.append('page %d: %s' % (i + 1, d))
            elif by_pos.get((dp, round(dtop or 0))) is None and dtop is not None:
                dangling.append('page %d: link to page %d y=%.0f, which is no bookmarked heading' % (i + 1, dp + 1, dtop))
    print('Links: %d internal, %d external; dangling internal: %d' % (internal, external, len(dangling)))
    for d in dangling[:20]:
        print('   ', d)
    ok &= not dangling

    # 4. images: every original image file placed (or reported missing), and the PDF draws them all
    placed = {}
    for src, pno in IMAGE_LOG:
        placed.setdefault(src, set()).add(pno)
    originals = []
    for root, _, files in os.walk(os.path.join(DOCS, 'images'), followlinks=True):
        originals.extend(os.path.relpath(os.path.join(root, f), DOCS).replace(os.sep, '/') for f in files)
    not_shown = sorted(set(originals) - set(placed))
    draws_logged = sum(1 for _ in IMAGE_LOG)
    draws_pdf = sum(len(pg.images) for pg in plumber.pages)
    print('Images: %d of %d original image files placed (%d image draws logged, %d image draws in the PDF). '
          'Missing from the original guide, shown as placeholders: %s'
          % (len(set(originals) & set(placed)), len(originals), draws_logged, draws_pdf,
             ', '.join(sorted(MISSING_IMAGES)) or 'none'))
    if not_shown:
        print('    NOT placed:', ', '.join(not_shown))
    if draws_logged != draws_pdf:
        print('    MISMATCH between logged and actual image draws')
    ok &= (V010 or not not_shown) and draws_logged == draws_pdf   # v010 places only the images it uses

    # 5. cut-off text: any glyph outside the margins (header/footer included) or off the page
    cut = []
    for i, pg in enumerate(plumber.pages):
        if i == 0:
            continue
        for ch in pg.chars:
            if ch['text'].isspace():
                continue
            if (ch['x0'] < MARGIN_L - 1.5 or ch['x1'] > PAGE_W - MARGIN_R + 1.5 or ch['top'] < 8
                    or ch['bottom'] > float(pg.height) - 8):
                cut.append((i + 1, ch['text'], round(ch['x0'], 1), round(ch['x1'], 1), round(ch['top'], 1)))
    print('Glyphs outside the margins: %d' % len(cut))
    for c in cut[:15]:
        print('   ', c)
    ok &= not cut

    # 6. glyph coverage: every character is drawn with a font that has a glyph for it
    cmaps = {}
    for n in ('Body', 'Body-Bold', 'Body-Italic', 'Body-BoldItalic', 'Serif', 'Serif-Bold', 'Serif-Italic',
              'Serif-BoldItalic', 'Mono', 'Mono-Bold'):
        try:
            face = pdfmetrics.getFont(n).face
        except Exception:
            continue
        ps = face.name.decode() if isinstance(face.name, bytes) else str(face.name)
        cmaps[ps] = face.charToGlyph
    noglyph = []
    for i, pg in enumerate(plumber.pages):
        for ch in pg.chars:
            cm = cmaps.get(ch['fontname'].split('+')[-1])
            if cm is not None and ch['text'].strip() and ord(ch['text'][0]) not in cm:
                noglyph.append((i + 1, ch['text'], ch['fontname']))
    print('Characters drawn with a font that lacks the glyph: %d (fonts checked: %s)'
          % (len(noglyph), ', '.join(sorted(cmaps)) or 'none'))
    for g in noglyph[:15]:
        print('   ', g)
    ok &= not noglyph

    # 7. internal markers that must never reach the page
    leaks = []
    for i, pg in enumerate(plumber.pages):
        t = pg.extract_text() or ''
        for marker in ('\u27e6', '\u27e7', 'BCSPECIALBLOCK'):
            if marker in t:
                leaks.append((i + 1, marker))
    print('Internal markers leaked into the text: %d%s' % (len(leaks), (' ' + str(leaks[:10])) if leaks else ''))
    start = 0                      # the final build pass starts where the page numbers go back down
    for i in range(1, len(BOX_DRAWS)):
        if BOX_DRAWS[i][0] < BOX_DRAWS[i - 1][0]:
            start = i
    final = BOX_DRAWS[start:]
    same_page = sorted({a[0] for a, b in zip(final, final[1:]) if a[0] == b[0] and not a[2] and not b[1]})
    print('Boxes split with both pieces on one page: %d%s' % (len(same_page), (' (pages %s)' % same_page) if same_page else ''))
    ok &= not same_page
    ok &= not leaks

    # 8. draft markers
    todo = []
    for i, pg in enumerate(plumber.pages):
        if i == 0:
            continue            # the title page's DRAFT banner
        body = pg.crop((0, MARGIN_T - 4, pg.width, pg.height - MARGIN_B + 4))   # leave out header and footer
        todo.extend((i + 1, m) for m in re.findall(r'\[TODO-[A-Z]+', body.extract_text() or ''))
    kinds = {}
    for _, m in todo:
        kinds[m + ']'] = kinds.get(m + ']', 0) + 1
    pages_with = sorted({p for p, _ in todo})
    print('Draft markers in the text: %d %s on %d pages: %s'
          % (len(todo), kinds or '', len(pages_with), ', '.join(map(str, pages_with)) or '-'))
    if todo and not DRAFT:
        print('    FINAL build still contains draft markers')
        ok = False

    # 9. the source attachment
    att = reader.attachments
    has = ZIP_NAME in att
    size = len(att[ZIP_NAME][0]) if has else 0
    print('Attachment %s: %s, %d bytes' % (ZIP_NAME, 'present' if has else 'MISSING', size))
    ok &= has
    if has:
        with zipfile.ZipFile(io.BytesIO(att[ZIP_NAME][0])) as z:
            names = z.namelist()
            print('    %d files: %s' % (len(names), ', '.join(n.split('/', 1)[1] for n in names)))
    print('RESULT:', 'OK' if ok else 'PROBLEMS FOUND')
    return ok


def render_pages(pdf_path, scale=1.4):
    import pypdfium2 as pdfium
    out = os.path.join(BUILD, 'qa')
    os.makedirs(out, exist_ok=True)
    pdf = pdfium.PdfDocument(pdf_path)
    for i in range(len(pdf)):
        pdf[i].render(scale=scale).to_pil().save(os.path.join(out, 'page-%03d.png' % (i + 1)))
    print('Rendered %d pages to %s' % (len(pdf), out))


if __name__ == '__main__':
    main()







baking-guide-source/docs/01-open-the-window.md

---
title: Open the Bake buildings tab
---

# Open the Bake buildings tab

> **In short:** set `Hud` to `true` in the `[09 BetterContinents.Export]` section of `BetterContinents.cfg`, or tick
> **Hud** in Configuration Manager. In a world, press **F7** and click **Bake buildings** at the top of the window.
> Prefer typing? The console's `bc_bake` does the same: appendix A.

Baking lives in the same window as the world export and import: the export window. If you have used the export,
you know it already; the third tab is new.

## Turn the window on

The window is off when you first install Better Continents. Turn it on once, either way:

- **Configuration Manager** (a separate, free mod that lists every mod's settings in the game): press **F1**, find
  Better Continents and its section `09 BetterContinents.Export`, tick **Hud**, and press **F1** again.
- **The config file:** open `BepInEx/config/BetterContinents.cfg` in a text editor, find the section
  `[09 BetterContinents.Export]`, and change `Hud = false` to `Hud = true`. Save the file. If the game is running,
  the change applies at once.

On a server, the server's own `Hud` setting decides: ask its owner to turn it on in the server's config.

## Open the tab

1. **Load your world** and stand in the base you want to bake.

2. **Press F7.**

   You see: the export window, and your mouse is free to click.

3. **Click Bake buildings** at the top of the window, next to Export and Import.

   You see: the tab, with a line about this world's baked pieces at the top (*no baked pieces yet* in a world that has
   none), then the sections **Around you**, **Undo and the way out**, **A town file**, **Look**, and at the bottom
   **What bc_bake said**, where every answer appears.

<img src="images/q-tab-empty.jpg" width="660"/>

*Screenshot: the Bake buildings tab in a world with no baked pieces yet.*

Press **F7** again to close the window. **F9** shows or hides a small status box, which has a **Baking:** line naming
the change while one runs.

## Who may bake

| Where you play | Who can bake and undo |
|:--|:--|
| alone (single player) | you |
| a game you host for friends | you, the host; and players on your admin list |
| a dedicated server | the server's admins (its `adminlist.txt`) |

Everyone else can still use **Info**, **What is drawn here** and **Hide baked pieces**, which change nothing in the world.

On a server the tab sends your clicks to the server, which checks that you are an admin, does the work, and sends its
answer back into **What bc_bake said**. The tab says so at the top: *You are a player on a server: changes go to the
server, which makes them for its admins only.*

No cheats, Debug Mode or `devcommands` are needed for any of it.

## Two rules the tab always follows

- **Every change starts with a dry run.** The dry run buttons only report what would happen. Nothing in the world
  changes until you press **Confirm**, and Confirm does exactly what the dry run above it said, at the place where you
  stood when you ran it. If you change an option after the dry run, Confirm turns grey until you run the dry run again.
- **One change at a time.** While a bake, undo or unbake runs, the tab waits for it to end.
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# Bake your base

> **In short:** stand in the middle of your base, pick a radius in **Around you**, press **Bake: dry run**, read
> what it says, and press **Confirm**. Every piece within the radius that only stands there becomes part of the
> world; doors, chests, stations, beds and fires stay real pieces.

## Before you start

- **Stand where the base's middle is.** The bake takes every piece within the radius around the spot where you
  stand when you press the dry run. Pieces count by their own position, at any height: a tower's top counts when its
  foot is inside.
- **Pick the radius.** The buttons go from 8 m to 256 m. 32 m covers a house and its yard, 64 m a large base, 128 m and
  256 m a village. A bigger radius takes longer, and nothing is lost by baking a base in two or three parts.
- **Wait until you have finished building there.** A baked piece can no longer be repaired, moved or taken down with
  the hammer. To change a baked building, undo or unbake it first (chapter 3), change it, and bake again.

## Bake

1. **Press F7, click Bake buildings, and click a radius** under **Around you**.

2. **Leave the options as they are for now:** Town off, Also pieces nobody built off, Convert off. The next section
   says what each one does.

3. **Press Bake: dry run.**

   You see: under **What bc_bake said**, the dry run. Nothing in the world has changed.

<img src="images/q-tab-dryrun.jpg" width="660"/>

*Screenshot: the dry run of a bake around a test village, with Town ticked.*

A dry run reads like this, line by line:

```
bc_bake area 128 at 768 -1408 town: a dry run, nothing changes. 'bc_bake area 128 at 768 -1408 town confirm' bakes.
Area: 128 m around 768, -1408 (21 zones).
Found 5,617 pieces. To bake: 5,512 (stone_wall_1x1 2,500, wood_floor_1x1 2,500, wood_floor 207 and 3 more kinds).
Town pieces: 102 (doors 15, chests 1, fires and torches 31, beds 15, stations 6, comfort 32, lights 2). They stay real
  pieces and become protected parts of the layer.
Not touched: 3 (carts and ships 1; gives items when used 2).
Objects in these zones: 9,794 now, 4,282 after. Layer: +3 KB (2.66 MB, revision 2). Undo file: about 629 KB.
```

*The dry run of a 128 m bake around a test village with Town ticked, as the game wrote it. Without Town, the third
line says Stay pieces, and that they stay as they are.*

| Line | What it tells you |
|:--|:--|
| **Area** | the circle, and how many of the world's 64 m zones it touches |
| **Found ... To bake** | the pieces in the circle, and those that will become part of the world, by kind |
| **Stay pieces** (with Town: **Town pieces**) | pieces that stay real objects: doors, chests, stations and the rest (start here) |
| **Not touched** | pieces the bake leaves alone, and why: built by nobody, they move, they give items, or they are baked already |
| **Objects in these zones** | how many objects the world holds in those zones now, and after the bake: this is what baking saves |
| **Layer, Undo file** | how much the world's layer grows, and the size of the file that lets you undo this bake |

4. **Read the dry run.** If a piece you expected to bake is under Stay pieces or Not touched, the line says why. If it is
   all as you want, go on.

5. **Press Confirm: bake ... m around ...** (the button names the radius and the spot of the dry run).

   You see: a few lines as the bake runs, then the last one:

```
bc_bake: bake 1 started, 5,512 pieces. Undo file written.
bc_bake: layer revision 2 sent to 0 players; 0 of 0 ready in 0.1 s.
bc_bake: removing 5,512 pieces, 1,000 a frame.
bc_bake: bake 1 done in 0.5 s: 5,512 pieces baked, 102 left as pieces (town pieces, protected parts of the layer).
  Objects here: 9,794 -> 4,282.
'bc_bake undo' puts them back. The world saves as usual ('save' saves now).
```

<img src="images/q-tab-done.jpg" width="660"/>

*Screenshot: the tab after Confirm, with the bake's last lines under What bc_bake said.*

   The base looks exactly as before. The pieces that were baked are no longer objects of the world.

<img src="images/q-town-before.jpg" width="320"/> <img src="images/q-town-after.jpg" width="320"/>

*Screenshot: the same houses before the bake (left: every piece an object) and after it (right: drawn from the layer).*

What the bake of the test village did, counted in the game within 128 m of its middle:

| | Before | After |
|:--|--:|--:|
| objects (each saved, sent to players and updated by the game) | 7,984 | 2,472 |
| renderers in the scene | 15,713 | 4,689 |
| colliders of real pieces | 9,930 | 4,418 |
| baked pieces drawn by Better Continents | 0 | 5,512, in 12 batches |

Every one of the 5,512 baked pieces left the world as an object: none was left behind, and the 102 real pieces resting on
baked floors and walls kept their support.

The world saves the bake with its next save, as it saves anything else. Type `save` in the console to save at once.

## The options

**Town: doors, chests and stations become protected parts of the layer.** Use it for a town that other players visit,
where every object counts. With it the bake takes much more:

| With Town | What happens |
|:--|:--|
| tables, banners, carpets, potted plants, statues, garlands | baked like walls. A baked piece gives no comfort, so keep a few real ones where players rest |
| chairs, benches, stools, thrones | baked as seats: drawn, and you can still sit on them when you are near |
| wall torches, standing torches, lanterns, candles | baked as lights: the nearest ones (24 by default, chapter 6) burn and never need fuel; the others are drawn unlit. All of them are solid. A baked light gives no warmth, and monsters no longer shy away from it |
| fire pits, hearths, bonfires, braziers | stay real: cooking stations and cauldrons need a real fire |
| doors, chests, stations, beds, portals, signs | stay real objects that work as before, and become *protected*: nobody can damage or remove them, and the weather does not wear them |

Without Town, the decor, the lights and the Stay pieces are all left exactly as they are. Undo takes everything back,
the protection too. The dry run lists each group (*Comfort: N become decor*, *Lights: N become lit copies*) before you
confirm.

**Also pieces nobody built (ruins and the like).** Pieces the game placed itself, such as the walls of ruins and
villages, have no builder, and a bake leaves them alone. Tick this to bake them too. The dry run warns that a later
reset of their zone by a world tool may put the game's own pieces back over the baked ones.

**Convert: this world was made without Better Continents' maps.** Baking works in any world, including one made
without Better Continents' maps. The first bake in such a world makes it a Better Continents world that keeps the
game's own ground, biomes, forests and locations; only the layer is added. The dry run says so and asks for Convert.
From then on every player needs Better Continents to see the baked pieces (start here).

## What a bake never changes

- **The game's rules for your base.** A baked base still counts as a base: beds, workbenches and cooking fires always
  stay real, so the "safe in home" checks and creature spawns around them work as before. Without Town, comfort and
  every torch's warmth stay as they were too; with Town, baked decor gives no comfort and baked lights give no warmth.
- **Support.** A baked wall holds what rests on it as firmly as the ground does. Real pieces resting on baked ones
  never lose support.
- **The look.** Each piece keeps its material variant and its own random shade.
- **Health.** A baked piece is drawn as new. Unbaking it gives back the health it had.

> **Good to know:** a bake waits until every player near the area has the new layer before it takes the pieces out,
> so nobody falls through a floor. On a busy server that can take a few seconds.
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# Undo and unbake

> **In short:** **Undo the last change** puts the world back exactly as it was before the last bake, unbake or drop.
> **Unbake: dry run** under **Around you** turns baked pieces within the radius back into real pieces. **Unbake the
> whole world** does it for every baked piece: do that before you remove Better Continents from a world.

Both start with a dry run, like a bake, and both wait for **Confirm**.

## Undo the last change

1. **Press Undo the last change: dry run** under **Undo and the way out.**

   You see: which change it undoes (its number, what it was, when and who), and how many pieces come back.

<img src="images/q-undo.jpg" width="660"/>

*Screenshot: the dry run of an undo, right after a bake.*

2. **Press Confirm.**

   You see: the pieces come back as real objects first, and only then does the layer let go of them, so there is never
   a moment when a floor is missing.

After an undo, the pieces are exactly the objects they were before the bake: the same kind, place, turn, health,
builder and contents. Two small things are new: the game gives them new internal ids (it does so at every load anyway),
and their wear clock starts again. Town pieces lose their protection.

Undo also undoes an unbake (the pieces it made go and are baked again) and a drop (chapter 7).

**Older changes.** The **Changes** button under **Look** lists the world's changes, newest first, with their numbers. The
console's `bc_bake undo <number>` undoes an older one, as long as none of its pieces was unbaked since; otherwise it says
so, and `unbake` takes the rest back. The newest 20 changes of each world are kept for undo.

## Unbake around you

Unbake is undo's free-form sibling: it takes any baked pieces in a circle, from any bake, and makes them real pieces
again.

1. **Stand where you want it, and pick a radius** under **Around you.**
2. **Press Unbake: dry run.** It says how many pieces become real, and how many objects the zones will hold after.
3. **Press Confirm.**

An unbaked piece is a real piece again, with the builder, health and look it had when it was baked. You can repair,
move or remove it with the hammer as usual.

**All: a town file's pieces too.** Without it, unbake takes only what was baked in the game. Tick it to unbake a town
file's pieces as well (chapter 4); they become real pieces with you as their builder. The next time the world loads a
new copy of the town file, those pieces come back as baked ones, so a lasting change belongs in the town file itself.

## The way out: unbake the whole world

A baked piece exists only in the world's layer, and only Better Continents reads the layer. If you remove Better
Continents from a world, every baked piece is gone from it: not drawn, not solid. An older version is worse: it
cannot read the world's settings, so it opens the world with the game's own terrain as well.
So, before you do:

1. **Load the world** with this version of Better Continents.
2. **Press Unbake the whole world: dry run.** It says how many real objects this makes.
3. **Press Confirm,** and wait for the last line.
4. **Save** (type `save` in the console), and quit.

Every piece baked in the game is a real piece again. Tick **All** first to unbake a town file's pieces too.

> **Watch out:** unbaking a big world makes a lot of objects at once. Over 50,000 the dry run warns: the world's save,
> its loading and what each player is sent all grow with them. If the world is to stay light, unbake one area at a
> time and remove what you no longer need.

Things that give items (bushes, mushrooms, flax) are never baked, so unbake leaves them alone; the dry run counts them as
*left alone*.

## When the game crashes in the middle

Every bake, undo and unbake writes its undo file before it changes anything, and notes each step it reaches. If the
game crashes or the power goes, the next time the world loads Better Continents finishes the change or takes it back
whole, and says which in the log. No piece is ever lost, and none is ever both a real piece and a baked one.

The undo files live outside the world folder, in `BetterContinents/bakes/` in Valheim's save folder, one folder per world.
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# Town files

> **In short:** a town file is a `placements.bcp` that a tool wrote outside the game, holding whole towns. Put it in
> the folder that the `Directory` setting names, next to the world's maps, and make a new world: the towns are part of it
> from the start. For a world that exists already, **Load the Directory's file: dry run** brings it in.

A town file holds the same kind of records as a bake: pieces with their places, drawn by every player's game. The
difference is who made them: a *compiler*, a tool that builds towns from its own designs, wrote the file, and you only
hand it to Better Continents.

## A new world with towns

1. **Put `placements.bcp` in the maps folder** that the `Directory` setting in `[00 BetterContinents.Debug]` names (the
   folder with `heightmap.png` and the other maps).
2. **Make a new world** with Better Continents enabled, as you would with any maps folder.

   You see: the world loads with its towns standing.

Better Continents checks the file as it makes the world and keeps it byte for byte in the world's settings file. A
damaged file is refused with a line in the log, and the world is made without it.

An export of a world with a layer writes the layer as `placements.bcp` beside its maps, so a world made from the export
has the same towns.

## A newer town file for a world that exists

When the compiler writes a newer file:

1. **Put the new `placements.bcp` in the Directory**, over the old one.
2. **In the world, press Load the Directory's file: dry run** under **A town file**.

   You see: how many of the file's pieces come in, how many of the old ones go, the layer's new size, and what the
   doors, chests and stations of the towns will do (below).

3. **Press Confirm.**

What a load keeps and replaces:

| Part | After a load |
|:--|:--|
| the town file's pieces | replaced by the new file's |
| pieces baked in the game | kept, whatever the file holds |
| the town's doors, chests and stations (its *live* pieces) | kept where they did not move; moved, added or removed as the new file says |
| what players put in the town's chests and stations | kept: a container that holds items is never taken away (orphans, below) |

The layer as it was is kept in the world's folder of undo files as `layer-r<revision>.bcp`. To go back, load that file:
in the console, `bc_bake load <that file> confirm`.

**Tick Convert first** to load a town file into a world that was made without Better Continents' maps (chapter 2).

## The town's doors, chests and stations

A town file marks some of its pieces *live*: those are made as real objects in the world, so their doors open and their
chests hold things. Better Continents makes each one when the game first generates its zone, gives it the town's id, and
protects it, so it cannot be broken or removed.

When a newer file, loaded as above, moves or removes such a piece, the world follows at once: the piece is made again at
its new place, or taken away. The one exception keeps players' things safe: **a container that holds items stays where it is**,
loses its protection, and becomes an *orphan*.

- **Orphans** under **Look** lists them, with where they stand and whether they hold items.
- **Destroy orphans: dry run** shows which would go. Without `items` in the console's `bc_bake orphans destroy items`, the
  ones that hold items always stay.

## Bushes, mushrooms and flax in a town file

A town file may place things that give items: berry bushes, mushrooms, flax, dandelions. These are never baked. Each one
is placed **once** as an ordinary object, the first time the game generates its zone, and from then on it is the world's
own: players pick it, it grows back, and a reset of its zone puts it back as the game puts back its own vegetation. A
newer town file brings its bushes and mushrooms only into zones the game has not generated yet.

A town file can also mark such a kind as **decor** (appendix B): meads on a tavern's shelf, flax in a window box. Then it
is drawn like the rest of the town and stands where the file says, but it is not an object: nobody can pick it, and it
never grows back or goes away. `bc_bake info` lists those kinds on its last line, the one that starts *Decor:*. A kind the file does not
mark stays as above, a real bush or mushroom.

## Clear ground, the town's ground and paint

A town file can also say where the game's own trees and rocks must not grow (the streets and squares), lift or lower
the ground under a town, and paint it (paths, paving). Better Continents applies all three on every machine, as the world
generates. A load that clears more ground removes the game's own trees, rocks and bushes from the newly cleared cells of
zones that exist already; nothing a player built is touched, and neither are the town file's own bushes and mushrooms.

## Export the layer

**Export this world's layer** writes the world's layer as it is, town file and bakes together, to
`BetterContinents/<world name>/placements.bcp` in Valheim's save folder. A compiler can read it back, or you can keep it
as a copy.

## For tool makers

Appendix B describes the file in one page and points to the full format.
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# On a server

> **In short:** the server and every player run the same Better Continents. Players download the world's layer
> once when they join and keep a copy. Admins bake from the Bake buildings tab (or `bc_bake server ...` in the console),
> and every player gets the change before any piece is taken out.

## What the server needs

- **The same Better Continents version on the server and on every player's game.** A player with another version, or
  without Better Continents, is turned away at the door, as in every Better Continents world.
- **Admins** in the server's `adminlist.txt`, as the game uses it for its own admin commands. Only they can bake, undo,
  unbake or load.
- **`Hud = true` in the server's config**, if admins should see the export window. The server's value is the one that
  counts for everyone on it. Without the window, admins use the console (appendix A).

Nothing else changes in how you run the server.

## Joining

When a player joins, the server sends the world's settings as always, then the layer. The layer is compact: a
700,000-piece town file is about 3 MB. The player's game checks it and keeps a
copy in `BetterContinents/cache/` in its save folder. The next time, if the layer has not changed, the copy is used and
nothing is downloaded. A copy unused for 30 days is deleted.

`Settings Transfer Rate` in the config (the same setting that paces the settings download) paces the layer too.

## Baking on a server

An admin bakes as in chapter 2. The tab sends each click to the server, the server checks that the player is an admin,
does the work, and its answers appear in **What bc_bake said**. In the console, put `server` in front of the command:
`bc_bake server area 32 confirm`.

On a dedicated server the radius is around the admin's own character.

What happens when an admin confirms a bake:

1. The server writes the undo file, then adds the pieces to the layer.
2. It sends every player the change. Usually that is a small patch of the zones that changed (tens of kilobytes); a
   player who missed an earlier change gets the whole layer.
3. It waits until each player says the new pieces are standing on their screen, or has left, or 30 seconds have gone by.
   The output names any player it stopped waiting for.
4. Only then does it take the real pieces out, 1,000 a frame. Each player sees them go in the same frame they would see any
   object removed.

So nobody standing in a baked house falls through its floor: the baked floor is under their feet before the real one goes.

## Hosting a game for friends

The host is the server. The host bakes at their own console or tab, with no `server` in front. Friends on the host's
admin list can bake with `server`, as on a dedicated server.

## Sharing a world file

A `.bcworld` share file carries the world's settings but not its layer. A player who joined through a share file
downloads the layer once, the first time, as above.
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# Settings

> **In short:** the section `[10 BetterContinents.BakedPlacements]` of `BetterContinents.cfg` changes how far baked
> pieces are drawn and how they look on **your** screen. Every setting applies at once, and none of them changes the
> world: each player sets their own.

The defaults suit most machines. Change them in Configuration Manager (F1) or in the config file, while you watch the
result.

| Setting | Default | Range | What it does |
|:--|:--|:--|:--|
| **Draw Distance** | 4 | 1 to 8 zones | How many zones (64 m each) around you baked pieces are drawn: 4 is a block of 9 x 9 zones, enough for a town's buildings. |
| **Draw Scale** | 1.5 | 0.5 to 4 | How far each baked piece is drawn, as a multiple of where the game hides the same piece (which follows your level-of-detail setting: about 140 m for a stone wall on High). 1 is the game's own; more shows more of a town from afar. |
| **Detail Scale** | 1 | 0.5 to 4 | How far baked pieces keep their full detail, as a multiple of where the game switches the same piece to its simpler model (about 30 m for a stone wall on High). |
| **Shadows** | All | All, Near, Off | Which baked pieces cast shadows. All: every one, as the game's own pieces do. Near: only those in full detail. Off: none. Every baked piece receives shadows. |
| **Light Distance** | 90 | 0 to 200 m | How far from you a baked light can burn. Beyond it, baked torches and lanterns are drawn unlit. 0: none burns. |
| **Light Count** | 24 | 0 to 128 | How many baked lights burn at once: the nearest ones within Light Distance. The others are drawn unlit. Each burning light costs frame time, so a town full of torches stays fast. |
| **Light Shadows** | 4 | 0 to 32 | How many of the burning baked lights cast shadows: the nearest ones. A light's shadows cost memory and frame time, and some graphics settings allow every light to cast them. 0: none does. |
| **Seat Distance** | 12 | 0 to 40 m | How far from you a baked world's chairs, benches and thrones can be sat on: within it each gets its seat, farther out it is only drawn. 0 turns the seats off. |
| **Tints** | (empty) | name=r,g,b; ... | Changes the colours a town file tints its pieces with, by the tint's name in the file, for example `plaster=1.65,1.58,1.48; brick=1.25,0.72,0.56`. Empty: the file's own colours. |
| **Diagnostics** | false | | Writes the materials of each kind of baked piece to the log once. For bug reports. |

Light Distance, Light Count, Light Shadows and Seat Distance apply to the lights and seats of a bake with Town (chapter 2)
and of a town file (chapter 4). In a town with many torches, Light Count and Light Shadows are what keep the frame rate up:
measured in a blueprint town with 199 baked lights, lighting all of them near you cost a third of the frame rate.

## What baked pieces cost your machine

Baked pieces are drawn the fast way: every piece of a kind in view goes to the graphics card in one batch, instead of one
object at a time. So what a town costs grows with the number of pieces in view, not with the number of objects in the
world, and there are no objects for the game to update.

Measured in a world with a 702,700-piece town file, standing in its largest town: within two zones of the player the file
holds 38,969 pieces, and 36 of them are real objects (the town's doors, chests and stations). Better Continents drew 27,990
pieces in 120 batches. As ordinary pieces, the other 38,933 would each be an object for the game to load, save and send, with
about 11 renderers each to keep in the scene.

## Shadows

Most of what a big town costs your graphics card is its shadows, not its pieces: the game draws every shadow-casting piece
again for each band of its sun shadows. So Better Continents draws the shadows of baked pieces near you from merged
shadow-only shapes, a few per zone, which it builds in the background on your other processor cores as you walk; the
pieces you see are drawn as before. The shadows look the same. A few kinds of piece cast their own shadows as before
(thatch roofs, beds, rugs and banners among them). In the busiest view of a test town of 33 blueprint buildings, the
frame rate went from 38 to 63 fps, with the town's shadows using about 350 MB of graphics memory (measured on one
machine). `bc_bake stats` shows them on its *Shadow proxies* lines.

If your frame rate drops in a big town, lower **Light Count** and **Light Shadows** first, then **Draw Scale** (to 1),
then **Shadows** (to Near), then **Draw Distance**.

## Hide and show

**Hide baked pieces** under **Look** stops drawing them on your screen, to compare. They stay solid: you still stand on
their floors. **Show baked pieces** brings them back. **What is drawn here (stats)** lists, for what is in view now, how
many pieces of each kind are drawn, in how many batches, and how long it took.
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# When it goes wrong

> **In short:** every answer of the tab says what it did or why it did not. The log (`BepInEx/LogOutput.log`) has every
> line too. A crash in the middle of a change is finished or taken back at the next load, and no piece is ever lost.

## The bake refuses

| It says | What it means, and what to do |
|:--|:--|
| *This world is not a Better Continents world. Baking makes it one ... Add 'convert' to go ahead.* | The world was made without Better Continents' maps. Read start-here's "What every player needs", then tick **Convert** and run the dry run again. |
| *(names) would not be able to join the converted world* | Every player connected must run this Better Continents version before a world is converted. Ask them to update, or wait until they leave. |
| *this world has a Better Continents settings file that cannot be read* | The world's Better Continents file was written by a newer version, or is damaged. Better Continents never writes over it. Open the world with the version that made it, or restore the file from a backup. |
| *the pieces in this area have N different sets of values ... Bake a smaller area.* | The area holds more kinds of piece state than one bake can keep. Bake it in two or three parts. |
| *the layer cannot hold this bake* | The layer is at one of its limits (the reason follows). Bake a smaller area. |
| *Nothing to bake* | Every piece in the circle stays real or is left alone; the dry run's lists say why. |
| the Confirm button is grey | An option changed after the dry run, or another change is still running. Run the dry run again. |

## Some pieces changed while the bake ran

*N pieces changed while the bake ran: their records stay.* Someone moved or removed a piece between the dry run and the
end of the bake. Those pieces were not taken out, and their baked copy is drawn too. **Undo the last change**, then bake
again.

## Baked pieces are missing after removing a mod

A baked piece from a mod is drawn only while that mod is installed. Without it, its pieces are not drawn and not solid,
but they stay in the layer: put the mod back, and they come back. **Info** under **Look** lists the kinds this game does
not have.

## Two pieces in the same place

**Check** under **Look** reads the whole layer: damaged zones, and pieces of a town file and of a bake that stand in the
same place. A bake inside a town file's town never takes the town's own pieces (they are not objects), but a newer town
file can put a piece where a player's baked piece stands. Unbake the one you do not want, or drop the bake (appendix A).

## The game crashed in the middle of a bake

Load the world again. Before anything else, Better Continents reads the undo file of the change that was running and
either finishes it or takes it back whole. The log says which (look for `bc_bake`). Every piece is either a real piece or a
baked one, never both and never neither, whatever the moment of the crash, and whether or not the game saved in between.

**Changes** under **Look** shows the change's state afterwards: *Settled* (finished), *Abandoned* (taken back) or *Undone*.

## Removing the layer altogether

The console's `bc_bake drop <world name>`, typed in the main menu, takes the layer out of a world's files, and keeps the old
file as `BetterContinents/pre-drop/<world name>/BetterContinents.pre-drop` in Valheim's save folder. It refuses a world with pieces baked in the game unless you add `confirm`,
because those pieces are then gone for good: unbake the world first (chapter 3). A world that was converted (chapter 2)
becomes the game's own world again.

## What to send with a bug report

- The log, `BepInEx/LogOutput.log`, from the session where it happened.
- The output of **Info** and **Changes** (the **Copy** button copies the whole answer pane).
- With **Diagnostics** on (chapter 6), the log also lists the materials of each baked kind, which helps when a piece
  looks wrong.
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# The bc_bake console commands

Open the console with **F5**. `bc_bake` needs no cheats and no Debug Mode. Every command that changes the world is a dry
run unless the line ends with `confirm`. Words like `town`, `any`, `convert`, `all` and `confirm` can stand anywhere after
the command. `bc_bake help` prints this list in the game.

On a server, an admin puts `server` after `bc_bake` (for example `bc_bake server area 32 confirm`); the answer comes back
to the admin's console. A player who is not an admin can use the read-only commands only.

## Bake

| Command | Does |
|:--|:--|
| `bc_bake area <radius> [at <x> <z>]` | a bake of the pieces within the radius (4 to 256 m) around you, or around the point `x z`. Add `town`, `any`, `convert`, `confirm` as in chapter 2 |
| `bc_bake box <x1> <z1> <x2> <z2>` | the same for a box, up to 512 x 512 m |

## Take back

| Command | Does |
|:--|:--|
| `bc_bake undo [<n>]` | undoes the newest change, or change `n`, from its undo file. Add `confirm` |
| `bc_bake unbake <radius> [at <x> <z>]` | turns baked pieces in the circle back into real pieces. `all` takes a town file's too. Add `confirm` |
| `bc_bake unbake box <x1> <z1> <x2> <z2>` | the same for a box |
| `bc_bake unbake world [all]` | every baked piece of the world: the way out before removing Better Continents. Add `confirm` |
| `bc_bake drop compiler` | takes the town file's pieces out of the layer without making real pieces. Add `confirm`; `undo` brings them back |
| `bc_bake drop bake <n>` | the same for the pieces of bake `n` |
| `bc_bake drop <world name>` | in the main menu: removes a world's layer from its files (chapter 7). Add `confirm` when it holds pieces baked in the game |

## Town files

| Command | Does |
|:--|:--|
| `bc_bake load [<file>]` | loads a town file into the running world: the Directory's `placements.bcp`, or the file named. `convert` as for a bake. Add `confirm` |
| `bc_bake export [<file>]` | writes the world's layer as it is, by default to `BetterContinents/<world name>/placements.bcp` in Valheim's save folder |
| `bc_bake orphans` | lists the town's live pieces whose record is gone and that were left standing (chapter 4) |
| `bc_bake orphans destroy [items]` | destroys them; the ones that hold items only with `items`. Add `confirm` |

## Look

| Command | Does |
|:--|:--|
| `bc_bake info` | what this world's layer holds: its revision, where its pieces come from, how many of each role, the town's live pieces standing, its size, the kinds this game lacks, and the things that give items |
| `bc_bake list` | the changes made to this world: number, kind, time, who, area, pieces, state, and whether it can still be undone |
| `bc_bake check [all \| <zx> <zz>]` | reads the layer for damage and for pieces of a town file and a bake in the same place |
| `bc_bake stats` | on a player's game: what is drawn in view now, by kind, and what it costs |
| `bc_bake hide`, `bc_bake show` | on a player's game: stops and starts drawing baked pieces (they stay solid) |
| `bc_bake help` | the list of commands |

## Where the files are

| File | Where |
|:--|:--|
| the layer | inside the world's `BetterContinents` settings file, in the world's folder |
| undo files | `BetterContinents/bakes/<world name>-<world id>/` in Valheim's save folder, on the machine that runs the world |
| a layer kept before a load | the same folder, `layer-r<revision>.bcp` |
| a player's copy of the layer | `BetterContinents/cache/` in Valheim's save folder, on each player's machine |
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# placements.bcp for tool makers

This page is for people who write tools that make town files. Players can skip it.

`placements.bcp` is *format 1* of a baked layer: one file for the whole world, little-endian, with a CRC-32 at the end.
The full layout, every field and every check a reader makes, is in `BakedFormat.cs` in Better Continents' source,
whose comments are the reference. In outline:

| Part | Holds |
|:--|:--|
| header (32 bytes) | `BCPL`, format 1, header flags (ground, paint, clear masks, registry), revision, counts |
| producer | a short text naming the tool that wrote the file |
| palette | one entry per kind, world-wide: up to 8 candidate prefab names, each with its anchor; a role; a collision kind; a Unity layer; flags; a tint; tags |
| zone index | one 28-byte row per 64 m zone, sorted by z then x: where its block is, how many records, its Live count, its flags, its height range |
| zone blocks | one raw Deflate stream per zone: the records column by column, then the zone's clear mask, ground and paint |
| trailer | CRC-32 (zlib's) of everything before it |

**Records.** Each record is a palette index, x and z inside the zone (1/1024 m), y in millimetres, and a yaw in 65,536
steps; optional runs add a full rotation, a scale and an id. Positions are the piece's *anchor* point; the palette's
anchor offsets turn them into the prefab's pivot.

**Roles.**

| Role | Better Continents |
|:--|:--|
| 0 Static | draws it and gives it a collider; it is never an object |
| 1 Live | makes it a real, protected object when its zone first generates, with the record's id and the entry's tags |
| 2 Copy | draws it unlit and gives a collider; within Light Distance, the Light Count nearest become lit copies of the piece |
| 3 Seat | draws it and gives a collider; within Seat Distance, a chair to sit on |

**Palette flags** (one byte per entry): 1 UniformScale, 2 NoShadows, 4 Protect, 8 LOD0Only, 16 NoCopyLight, 32 Decor.
A file with a flag Better Continents does not know is refused.

**Pieces that give items** (any prefab with a Pickable, PickableItem, ItemDrop or Plant) are placed once as ordinary
objects when their zone generates, whatever their role. Write them as Static records. To make such a kind scenery
instead, set flag 32 (Decor) on its palette entry: Better Continents then draws its records like any other Static or Copy
record and places no object for them (nothing to pick, no regrowth). Only a Static or Copy entry may carry it: a Live or
Seat entry with flag 32 makes the whole file refuse to load (*it is marked decor (flag 32), which only a Static or Copy
entry can be*). Give decor kinds collision 0 (None) or Boxes: a pickable's own colliders (collision 3) are often
triggers. A world that already placed a kind as real objects keeps them when a newer file marks the kind decor, until
their zone is reset or a player picks them.

**Zone sections.** A clear mask (16 x 16 cells of 4 m) keeps the game's vegetation out; zone flag 16 keeps it out of the
whole zone. Ground (65 x 65 vertices, 1 m apart, with a weight each) replaces the world's height; paint (64 x 64 cells)
lays dirt, paving or cultivated soil. Extras are kept as they are, for the tool's own use.

**What Better Continents adds when it changes a layer.** Header flag 8 and a registry of in-game bakes; record flags 8
(the bake a record belongs to, and its saved values) and 16 (a random-material seed). A tool's own file never sets these.
A file with a header flag Better Continents does not know is refused with a line naming it, so a newer tool's file never
loads half-read.

**Checks.** Better Continents reads every byte before it uses a file: the CRC, the header, every palette entry, the
index's order, each block's counts and runs, the Live ids (unique, and present on every Live record), and the totals. The
first problem stops the read, and the log names the zone and record.

**Testing your file.** Put it in a maps folder and make a new world (chapter 4), or load it into a running world with
`bc_bake load <file>`: the dry run reports its counts without changing anything. `bc_bake check all` then reads every
zone, and `bc_bake export` writes back what Better Continents holds, for a byte-for-byte comparison.
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# License

*Better Continents: Baked buildings, the easy guide* was written by Wubarrk, with Claude (Anthropic's model) as
the drafting agent, and is released under the **GNU General Public License, version 3** (GPL-3.0), the licence
of the Better Continents Guide it accompanies, so that the two documents can be shipped and changed together
under one licence. Copyright 2026 Wubarrk.

It is distributed **WITHOUT ANY WARRANTY**; without even the implied warranty of MERCHANTABILITY or FITNESS FOR
A PARTICULAR PURPOSE. The full text of the licence is the final appendix,
[GNU General Public License, version 3](../LICENSE).

This guide describes Better Continents 0.10.x as its source code is written: the command names, settings,
defaults, file names and messages were copied from the code, and the examples of the command output follow what the
code writes. The pictures are screenshots taken by an automated test of the game. Where the game shows something
different from this guide, the game is right; please report it (see chapter 7).

Better Continents is free software under the GNU Lesser General Public License, version 2.1 (created by
billw2012, maintained by Jere Kuusela from 2023 to 2026 and by Wubarrk since September 2026). The Better
Continents Guide is GPL-3.0 (written by billw2012). Neither is reproduced here beyond short statements of how
the mod behaves. Valheim is the property of Iron Gate Studio; the menu labels quoted here are the game's own
English texts, quoted so that you can find the buttons.

**Attachment.** The file **`baking-guide-source.zip`** is attached to this PDF; open your PDF viewer's
attachments panel to save it. It contains:

* `docs/`: the Markdown source of this guide and its pictures;
* `build_baking_guide.py` and `build_pdf.py`: the build scripts (the second is the Better Continents Guide's
  renderer, which the first reuses);
* `LICENSE`: the GPL-3.0 text.
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# Start here: what baking does

Better Continents 0.10.x can **bake** the buildings in a Valheim world: the walls, floors, roofs and beams that
players built become part of the world itself, the way its mountains and trees are.

A building you bake looks exactly as it did. You walk on its floors, climb its stairs and hide behind its walls
as before. What changes is what the game has to carry around:

- **An ordinary piece is an object.** The game keeps every wall and floor as an object of its own: it saves each
  one, sends each one to every player who comes near, checks each one for wear and support, and loads each one
  into the scene. A big base is tens of thousands of objects, and a town is hundreds of thousands.
- **A baked piece is not an object any more.** Better Continents keeps it in the world's *layer*, a compact list
  saved with the world's settings. Every player's game draws the baked pieces from that list and gives them
  something solid to stand on, but none of them is an object: nothing to save one by one, nothing to send, nothing
  that wears or needs support.

The object count is what baking is for. It is what makes a big build heavy, and baking takes the objects away.

| A town of 700,000 pieces | As ordinary pieces | Baked |
|:--|--:|--:|
| pieces that are objects in the world | 700,000 | 608: its doors, chests and stations |
| what the world saves and sends, piece by piece | all of them | 608 |
| what the layer holds | nothing | 700,000 records, about 3 MB |

*Measured on a real town file of 702,700 records. It also places 12,052 bushes, mushrooms and flowers, which are never
baked: they stand as the world's own vegetation does. Your own base is smaller, and the ratio is much the same.*

## What stays a real piece

Baking only takes pieces that do nothing but stand there. Everything that does something stays a real piece,
exactly as it is:

| Stays real | Why |
|:--|:--|
| doors, gates, hatches | they open and close |
| chests, item stands, armour stands | they hold things |
| workbenches, forges, smelters, kilns, fermenters, cooking stations, beehives | they work and hold things |
| beds, chairs, benches, thrones, tables, banners, rugs | you sleep or sit on them, and they give comfort (with Town, the decor bakes) |
| fires, braziers, torches, lights | they burn, warm and light (with Town, torches and lanterns become lit copies) |
| portals, wards, signs, map tables | they hold a link, a name, a text or a map |
| carts and ships | they move |
| anything from a mod that Better Continents does not know | it might keep something, so it is never risked |

A chair or a bench from a mod that gives no comfort is the one exception: it is baked as a *seat*, and you can
still sit on it.

**Nothing that gives items is ever baked.** Berry bushes, mushrooms, flax, planted crops and items lying on the
ground stay what they are: you pick them, they grow back, they rot.

The *Town* option (chapter 2) is for towns, where speed matters more than comfort: it also bakes the decor (tables,
banners, carpets, plants, chairs and benches, which you can still sit on) and turns torches, lanterns and candles into
lit copies that never need fuel. Doors, chests, stations, beds and the fires you cook on stay real, and become
protected parts of the layer that players cannot break or remove.

## Where baked pieces come from

There are two ways in, and one world can have both:

1. **You bake in the game.** Stand in your base, open the export window's **Bake buildings** tab, and bake
   everything within a radius around you. Chapter 2.
2. **A town file.** A tool that builds towns outside the game can write a `placements.bcp` file. Put it in
   the world's map folder, and Better Continents builds its towns into the world. Chapter 4.

Either way, every bake has a dry run that says what it will do, and an undo.

## What every player needs

- **Everyone who joins needs the same Better Continents as the world.** This is already true of every Better
  Continents world. A player who joins downloads the layer once (a few megabytes for a whole town file) and keeps a
  copy, so the next join is quick.
- **Without Better Continents, the baked pieces are gone.** The game alone opens the world without its layer, and
  an older Better Continents (before 0.10.4) cannot read the world's settings at all, so it opens it as a world
  without Better Continents, with the game's own terrain. Either way baked buildings are neither drawn nor solid
  there. The settings and the layer are still in the world's files, and come back when this version opens the world
  again.
- **Before you remove Better Continents from a world, unbake it.** One button makes every baked piece a real
  piece again. Chapter 3.

> **Watch out:** Valheim's own world rename, move and backup only carry Better Continents' settings file through
> while Better Continents is installed. A world renamed or restored from a backup by the game alone loses its
> layer, and with it every baked piece. This was already true of every Better Continents world.

## The whole thing in four steps

1. **Turn on the export window** (the `Hud` setting) and press **F7** in your world. Chapter 1.
2. **Open the Bake buildings tab, pick a radius, and press Bake: dry run.** Read what it says. Chapter 2.
3. **Press Confirm.** A few seconds later the pieces are baked. Chapter 2.
4. **Changed your mind?** **Undo the last change** puts everything back as it was. Chapter 3.

Chapter 5 covers servers and their admins, chapter 6 the settings that change how far baked pieces are drawn,
and chapter 7 what to do when something goes wrong. Appendix A lists every `bc_bake` console command.

*New in Better Continents 0.10.4 (2026-10).*
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