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Introduction
How I'll do this talk

e Some talk about how RISC OS does things.
e There are 9 sections, with questions spread within them.
e Slides will be available at the end, together with some other resources.

e At the conclusion I'll answer any questions people have for as long as people want.
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Introduction
What I'll talk about
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. Some background.

. VNC and Sprites (and questions).

. Font Manager and Screen Modes.

. Documentation (and questions).
. Testing.

. Miscellaneous bits.

. System demo (and questions).

. Conclusions.



1. Background



Background
Who am I?

e A RISC OS architect and engineer.
e My day job is working with test and build systems.

e In previous times did a lot of things with RISC OS, which you can read about on my site if you're
interested - gerph.org/riscos

e | know RISC OS inside and out, and | work on it because it's fun.
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Background

Recap

What did | show last year?

e RISC OS Build system, and how it works - build.riscos.online

e A cloud system for building and testing RISC OS software.

e Available to all, for free.
e RISC OS Pyromaniac, the operating system that powers it.

e A reimplementation of RISC OS from scratch in Python.
e Intended for debugging and testing.

e This RISC OS presentation system which runs on it!

* An online service which demonstrates RISC OS Pyromaniac - shell.riscos.online

* A lot of open source software and resources - pyromaniac.riscos.online
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Background
What I said 1 was going to look at

Here's what | said | wanted to have a look at:
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* More APIs.

e Better handling of corner cases.
e Sprites (sigh).

e Back Trace Structures.

e Finish the pending branches - Windows, Zipper, EasySockets, Git, DCI4, ...

e Using it for actual testing - that was what it was for!

e So many other opportunities.



2. VNC and sprites



VNC server

A more accessible system

It would be cool...

e To have the shell server be more accessible.
e To allow you to have a graphical view on the system.

e Maybe pipe the graphics operations directly to a browser canvas.

But that's a lot of work.
How about using VNC instead? - let's write a library.
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VNC server
Writing a new library (1)

The library ...

e Needed to be reusable
e Needed to work with the common VNC clients.

e Needed to be simple enough to be used without much boilerplate.

e Needed to handle multiple concurrent connections.

e Needed to allow some connections to be read only.

e Needed to be able to take input from the user.
e Needed to be able to change the pointer.
* Needed to be able to handle clipboard.
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VNC server
Writing a new library (2)

What do we support?

e Password controls whether you can control the session, or only view.
e Display format can have most RGB formats.
e Only ever supplies data as raw RGB - never compressed...
e .. but it only delivers changing rows.
e Display size changes can be communicated to the client.
* Mouse and keyboard input is supported.
e Multiple simultaneous connections supported.
But ...
e |t doesn't support changing the pointer.
e Or the clipboard.
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VNC server

What does it look like?

# Create the animator

screen = Screen()

animate thread = threading.Thread(target=screen.animate)
animate thread.daemon = True

animate thread.start()

# Create the server

server = cailirovnc.CairoVNCServer(port=5902, surface=screen.surface)
server.serve forever()
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VNC server

Integrating with Pyromaniac

How easy was it to integrate with Pyromaniac?

e Not especially hard.

e Getting the mouse input right was surprisingly frustrating.
e Needed multi-threaded locking adding to the library.

e The entire implementation is 317 lines.

* 130 of them are the key mapping table.
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Sprites

How do you draw sprites?

Let's look at what happens when you put a sprite on the screen in RISC OS.

e Work out what the sprite is (0S_spriteop 18 or use the sprite name).
e Ask for a colour translation table (colourTrans GenerateTable).

e Request a plot of the sprite (0S_spriteop in one of its many forms).
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S

prites

What do you need to draw sprites?
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e Graphics primitives, like a graphics cursor and colour selection.

e Modes that are shallow (paletted), and deep (linear colour components).
e Mode information, like the depth and dimensions.

e Palette information for mapping colours in low modes.

e Colour translations, for finding the best colours.

e Sprite area management, like loading and finding the right sprites.

e Sprite area information, to know what sprites are.

e Sprite rendering, to get the sprite on to the screen.



Sprites

Drawing sprites in Pyromaniac (1)

Graphics primitives like being able to select colours to draw with, and then drawing lines and text, may not
seem like they're necessary for sprite plotting, but they're needed for a few things...

e Colour selection is used for the rarely needed 'plot mask' operations.
e Graphics cursor positioning is needed for some 'plot at cursor' operations.

e Graphics windowing needs to bound any rendered windows.
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Sprites
Drawing sprites in Pyromaniac (2a)

Two types of modes:

e Shallow modes are paletted and have 256 colours or fewer.

e Deep modes have linear colour components (15bpp and 24bpp modes).

low are they specified:

e The current mode, usually specified as -1 to interfaces.

e Numbered modes.

e Mode selectors, which give the basic screen parameters for a mode.

e Sprite mode numbers, which just contain the colour type and the density.

e Sprites, which can be treated like modes in some cases.
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Sprites

Drawing sprites in Pyromaniac (2b)

Getting a Mode from a mode specifier:

def getmodedef(self, mode or address):

Convert from a mode specifier (number, selector,

modesel = ModeSelector(self.ro, mode or address)
return modesel.modedef

sprite mode word, etc) to Mode.
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Sprites

Dr

awing sprites in Pyromaniac (3)

if mode in (-1, OXFFFFFFFF):
self.modedef = self.ro.kernel.vdu.getmodedef(-1)

elif mode >= 256 and (mode & 1) == 0:
sprite address = self.ro.kernel.api.os spriteop get address(area=mode,
sprite name=sprite name)

self.modedef = self.ro.kernel.vdu.getmodedef (sprite address)

else:
# Numbered mode, or a mode descriptor

self.modedef = self.ro.kernel.vdu.getmodedef (mode)

self.colours = self.modedef.ncolour + 1

if self.colours == 64:
self.colours = 256
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Sprites

Drawing sprites in Pyromaniac (4a)

e To operate on a sprite we need to find it in a sprite area.
e Pyromaniac has an object for a SpriteArea, which can locate sprites by name.
e Within the area, we create objects for sprite itself - a sprite object.

e This sprite object knows how to extract information from it:

e Width and height

e Mode - resolution, depth and colour type.
e Palette

* Image data

e Mask data
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Sprites

Drawing sprites in Pyromaniac (4b)

@handlers.osspriteop.register(spriteop.SpriteReason ReadSpriteSize)

def OS SpriteOp 28(ro, reason, regs, area, sprite):

regs

regs[4]
[ D ]
regs|[6]

regs

3]

= sprite.width

= sprite.height

=1 if sprite.mask offset else 0
= sprite.mode

1f ro.kernel.sprites.debug spriteop:

print ("Read sprite size {!r}, name {!r} => {}x{}, mask {}, mode {} (&{:08x})"

.format(sprite, sprite.name,
sprite.width,
sprite.height,
bool (sprite.mask offset),
sprite.mode,
sprite.mode))
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Sprites

Drawing sprites in Pyromaniac (5)

* ColourTrans_GenerateTable turns a palette into a translation table for rendering sprites.

e Takes source and destinations, which can be any of the mode specifiers.

e Can change the colours as the table is generated with a transfer function.

A simple call in BASIC for translation from a sprite to the current mode might be:

SYS "ColourTrans GenerateTable", 256, sprite%, -1, -1, 0, %01 TO ,,,,pixtrans size%
DIM pixtrans$% pixtrans size%
SYS "ColourTrans GenerateTable", 256, sprite%, -1, -1, pixtrans%, %01
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Sprites

Drawing sprites in Pyromaniac (6a)

Plotting sprites: Source

Sprite

Source palette 3 3
Colour 0[{&00000000 31313
Colour 1|&0000FF00 31313
Colour 2|&00FFFF00 il B
Colour 3|&FFFFFF00 3 3
3131313
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Sprites

Drawing sprites in Pyromaniac (6b)

Plotting sprites: ColourTrans_GenerateTable
Destination palette
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Source palette

Colour 0

&00000000

Colour 1

&0000FFO0O

Colour 2

&00FFFFO0O

Colour 3

&FFFFFFO00

Colour 0

&FFFFFFOO0

Colour 1

&DDDDDDOO0

Colour 2

&BBBBBBO0O

Colour 3

&99999900

Colour 4

&77777700

Colour 5

&55555500

Colour 6

&33333300

Colour 7

&00000000

Colour 8

&99440000

Colour 9

&EEEEQ000

Colour 10

&00CC0000

Colour 11

&0000DDO0OO0

Colour 12

&BBEEEEOO

.Cnlnur 13

&00885500

Colour 14

&00BBFFO00

.Cnlnur 15

&FFBBFF00




Sprites

Drawing sprites in Pyromaniac (6¢)

Plotting sprites: ColourTrans_GenerateTable
Destination palette
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Source palette

Colour 0

£00000000 |

Colour 1

&0000FFOO |

Colour 2

&00FFFFO0O|

Colour 3

&FFFFFFUUl

Colour 0

&FFFFFFOO0

Colour 1

&DDDDDDOO0

Colour 2

&BBBBBBO0O

Colour 3

&99999900

Colour 4

&77777700

Colour 5

&55555500

Colour 6

&33333300

Colour 7

&00000000

Colour 8

&99440000

Colour 9

&EEEEQ000

Colour 10

&00CC0000

Colour 11

&0000DDO0O0

Colour 12

&BBEEEEOO

Colour 13

&00885500

Colour 14

&00BBFFO00

Colour 15

&FFBBFF00




Sprites

Drawing sprites in Pyromaniac (6d)
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Plotting sprites: ColourTrans_GenerateTable

Source palette

Colour 0

£00000000 |

Colour 1

&0000FFOO |

Colour 2

&00FFFFO0O|

Colour 3

&FFFFFFUUl

Destination palette

Colour 0

&FFFFFFOO0

Colour 1

&DDDDDDOO0

Colour 2

&BBBBBBO0O

Colour 3

&99999900

Colour 4

&77777700

Colour 5

&55555500

Table

Colour 6

&33333300

Colour 7

&00000000

Byte O

Colour 8

&99440000

Byte 1

11

Colour 9

&EEEEQ000

Byte 2

14

Colour 10

&00CC0000

Byte 3

Colour 11

&0000DDO0OO0

Colour 12

&BBEEEEOO

Colour 13

&00885500

Colour 14

&00BBFFO00

Colour 15

&FFBBFF00




Sprites

Drawing sprites in Pyromaniac (6e)

Plotting sprites: OS_SpriteOp

Sprite

3 3 Table
31313 Byte O] 7
3[3]3 Byte 111
] B Byte 2 |14

3 3 Byte 3| 0

331313
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Sprites

Drawing sprites in Pyromaniac (6f)
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3

Sprite

Plotting sprites: OS_SpriteOp

313

Table

Byte O

/

313

3

Byte 1

11

Byte 2

14

313

Byte 3

0

Byte data
10T 0T 11|=215
[T 11 11 01|=253
1T 11T 01 |= 253
[T 01T 1101|=221
10101 11]=215
[T 11 11 11|= 255




Sprites

Drawing sprites in Pyromaniac (6g)

Plotting sprites: OS_SpriteOp
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Byte data
0T 01 11T|=215 Table
111 11 01]=253 Byte 0| 7
1T 11 11 01|=253 Byte 111
01T 1T 071 |=221 Byte 2|14
110101 11]=215 Byte 3| 0
NN =255

Colour lookup

215(= (3, 1, 1, 3)
2211=(1, 3, 1, 3)
253|= (1, 3, 3, 3)
255(= (3, 3, 3, 3)




Sprites

Drawing sprites in Pyromaniac (6h)

Plotting sprites: OS_SpriteOp
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Byte data

10101 1T1|=215 Table

T 1T 11 01)=253 Byte O| 7

T 1111 01|=253 Byte 1|11

o1 1T 0T1=221 Byte 2|14

110101 11]=215 Byte 3| 0

111111 11|=255

\J
Colour lookup Translated lookup

215|1= (3, 1, 1, 3) 215|= (0, 11, 11, 0)
2211=(1, 3, 1, 3) 221|1=(11, 0, 11, 0)
253|1= (1, 3, 3, 3) 253|=1(11, 0, 0, 0)
255|=(3, 3, 3, 3) 2551 =(0, 0, 0, 0)




Sprites

Drawing sprites in Pyromaniac (6i)

Plotting sprites: OS_SpriteOp

Destination palette

Colour 0 |&FFFFFF00

Colour 1 |&DDDDDDOO

Colour 2 |k BEEBBEOD

Colour 3 |&99999900

Byte data Colour 4 |&77777700

10T 01 11)=215 Table Colour 5 [&55555500

1111 11 01|=253 Byte 0] 7 Colour 6 |&33333300

1111 11 01|=253 Byte 1|11 Colour 7 |&00000000

1T 0T 1T1T01|=221 Byte 2|14 Colour 8 [&99440000

10101 1T1|=215 Byte 3| 0 Colour 9 |&EEEE0000

1T 11 11 11|=255 Colour 10{&00CC0000

Colour 11|&0000DD00

Colour 12|&BBEEEEQO

Colour 13|&00885500

Colour 14|&00BBFFO00

Colour 15|&FFBBFF00

\J Y
Colour lookup Translated lookup Paletted lookup

215|=(3, 1, 1, 3) 215|= (0, 11, 11, 0) 215|= (&FFFFFFO00, &0000DDOO, &0000DDOO, &FFFFFFOOQ)
21=(1, 3, 1, 3)| = |221(=(11, 0, 11, O)| =i [221|= (&0000DD0O0, &FFFFFFO00, &0000DD00, &FFFFFFO00)
2531=(1, 3, 3, 3) 253|=(11, 0, 0, 0) 253|= (&0000DD00, &FFFFFF00, &FFFFFF00, &FFFFFF00)
255|1=(3, 3, 3, 3) 255 =(0, 0, 0, 0) 255|= (&FFFFFFO00, &FFFFFFO00, &FFFFFFO00, &FFFFFFOO0)
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Sprites

Drawing sprites in Pyromaniac (6j)
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Byte data

10T 0T 11

=215

T 11 11 01

=253

[T 11T 171 0T

=253

10T 171 01

=221

[T 0101 11

=215

(T 11 11 11

= 255

Plotting sprites: OS_SpriteOp

Paletted lookup

215|= (&FFFFFF00,

&0000DDOO,

&0000DDOO,

&FFFFFF00)

221|= (&0000DDO0OO,

&FFFFFFO00,

&0000DDO0,

&FFFFFF00)

253|= (&0000DDOO,

&FFFFFFO00,

&FFFFFFO0O0,

&FFFFFFO00)

255|= (&FFFFFF00,

&FFFFFFO0O0,

&FFFFFFO0O,

&FFFFFFO00)

N

Output data

(&FFFFFF00,

£0000DDOO,

&£0000DDOO,

&FFFFFFO0O0)

(&0000DDO0,

&FFFFFFO0O0,

&FFFFFFO0O0,

&FFFFFF00 )

(&0000DDO0OO,

&FFFFFFO00,

sFFFFFF00,

&FFFFFF00)

(&0000DDOO,

&FFFFFFO0O,

&0000DDOO,

&FFFFFFO0O0)

(&FFFFFFO0O0,

&0000DDO0OO0,

&0000DDO0,

&FFFFFF00)

(&FFFFFF00,

&FFFFFFO00,

&FFFFFF00,

&FFFFFF00)




Sprites

Coordinate space (1)

e Coordinate spaces describe where you start drawing from and which direction is positive in each axis.
e RISC OS uses cartesian coordinates, just like the BBC.
e These are mapped to pixels on the screen.

e Pyromaniac has to then map them to the coordinates used by the Cairo graphics system.
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Sprites 800,600
Coordinate space (2) +ve T

e Origin is specified by the user. P +ve

0,0
e X-coordinates increase to the right of the screen.

e Y-coordinates increase up the screen. — 800,600

e User coordinate space has coordinates which are scaled by the eigenfactors, representing the shape
and size of pixels.

e Bottom left coordinates are (-800, -600).
 Top right coordinates are (800, 600).
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S

prites 1600,1200

Coordinate space (3)
+ve
* Origin is specified at the bottom left. A
e X-coordinates increase to the right of the screen.
* Y-coordinates increase up the screen. 0.0 > +ve
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e User coordinate space has coordinates which are scaled by the eigenfactors, representing the shape
and size of pixels.

* Bottom left coordinates are (0, 0).

e Top right coordinates are (1600, 1200).



S

prites

Coordinate space (4)
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e Origin is specified at the bottom left.

e X-coordinates increase to the right of the screen.

e Y-coordinates increase up the screen.
e Coordinates map directly to pixels.
e Bottom left coordinates are (0, 0).

* Top right coordinates are (800, 600).

800,600

+ve

P +ve

0,0



S

prites

Coordinate space (5)
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* Origin is specified at the top left.

e X-coordinates increase to the right of the screen.

¢ Y-coordinates increase down the screen.
e Coordinates map directly to pixels.

e Bottom left coordinates are (0, 600).

 Top right coordinates are (800, 0).

0,0

P +ve

+ve

800,600



Sprites

Transformations (1)

To resize the sprites with 0s_Spriteop...

e Some calls always render 1:1 on the screen.
e Some calls take a transformation matrix.

e Some calls take a scale block.

Pyromaniac has scale and Matrix objects to handle these operations.
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Sprites

Transformations (2)

| .
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Ori

Transformation
a b 0
" . (: d 0
ginal € f 1

Generic matrix



Sprites

Transformations (3)
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Original

Transformation
T T
| yx Yy

Ltranslate Ytranslate
Matrix meaning

0
0
|



Sprites

Transformations (4)
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Original

Transformation

2 0 0
>0 2 0 .
0 0 1

Matrix (2x)

P

Transformed




Sprites

Transformations (5)
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Transformation
4 0 0
O 1 0O
0 0O

Transformed



Sprites
Tiling (1)

e Tiling is used for the desktop background tile.

e Traditionally this was done by repeatedly calling 0os_spriteop, like this:
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Sprites
Tiling (2)

Tiling a sprite with the interface is simple - plot the sprite at a single location and it fills the graphics window:
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Sprites
Tiling (3)

if surface:
spattern = self.cairo.SurfacePattern(surface)
spattern.set filter(self.cairo.FILTER NEARREST)
spattern.set matrix(invcmatrix)
if tile:

spattern.set extend(self.cairo.Extend.REPEAT)

context.set source(spattern)
graphiecs. set action(plot action)

else:
graphics. set colour(plot colour, plot _action)

if tile:
context.rectangle(graphics.windowx0, graphics.scrheight - graphics.windowyl - 1,
graphics.windowxl - graphics.windowx0 + 1,
graphics.windowyl - graphics.windowy0 + 1)

context.set matrix(cmatrix)
if not tile:
context.rectangle(0, 0, sprite.width, sprite.height)

if translucency:
alpha = (255 - translucency) / 255.0
context.clip()
context.paint with alpha(alpha)
else:
context.fill()
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Sprites
Tiling (4)

Tiling a cog sprite:
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VNC game demo

To play your own game, instructions are at: https://railpro.riscos.online/
Connect to VNC at: vnc.railpro.riscos.online display 8 (port 5908)
Password: password
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Fonts

Where were things last year?

e FontManager kinda worked.
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But it was on a branch - | wasn't confident with it yet.

Didn't handle control codes properly, or consistently.

Required a lot of work for me to be happy with it.



Fonts
Simple text (1)

e Simple rendering was simple - stop on a 0 byte.

e Fine for the presentation, because it doesn't do anything fancy.

To render fonts, RISC OS Pyromaniac has two major parts:

e The graphics system's font interface.

e For example selecting fonts, sizing simple text, drawing text with transformations.

e The RISC OS-facing SWI interface.

e For example Font FindFont, Font ScanString, Or Font Paint.

Largely, Pyromaniac just turned the SWI calls into graphics system calls in this simple text system... but the
WindowManager needs more.
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Fonts
Simple text (2)
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O0OMy Error Message




Fonts

Control codes

Font control codes the SWIs need to support:

52 /121

0, 10, 13 - terminates the string

9, 11 - moves the cursor horizontally and vertically by a specified amount

17 - changes the foreground colour

18 - changes the foreground and background

19 - changes the foreground and background
21 - hides text until the next control character
25 - sets the underline parameters

26 - selects the font to use

ike Font_SetFontColours, using GCOLs

ike ColourTrans_SetFontColours, using RGB values.

* 27, 28 - changes the transformation matrix (with and without translation)



Fonts
Spacing parameters

Spacing in menus would usually be put in the menu text like this:

Save “F3

And then the WindowManager handles the alignment for you:

e |t gets the size of the string without any extra spaces.

e Subtracts from the menu width.

e And then uses the remaining space as the inter-word spacing parameter.

Pyromaniac only supported this in a simple way by splitting on spaces. And it didn't support the

inter-character spacing.
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Fonts

Font encodings (1)

e WwIMPSymbol provides the shift and other arrows which were in the VDU 4 only Wimp.
e The WindowManager switches the font string to the wiMpsymbol font when it sees these characters.

 When you use the character 139 (&8b) - the scroll up arrow - it gets converted to:
* 26, WIMPSymbol font handle, 139, 26, desktop font handle

e The FontManager uses font-specific encodings to handle this.
e So Pyromaniac has a version of this internally.

* The python-codecs-riscos module was updated to add the encodings for the symbol fonts Sidney,
Selwyn and WIMPSymbol.
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Fonts

Font encodings (2)
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Fonts

Improved control codes parsing (1)

How the WindowManager handles Replace shift-F5 as a menu item:

® [26, 1] - change font to desktop font

® "Replace " - regular string

® (26, 2] - change font to WIMPSymbol

e "\x8b" - regular string for the shift character
® (26, 1] - change font to desktop font

e "F5" - regular string
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Fonts

Improved control codes parsing (2)
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Plain string

Rubout box [A{]

Extra word spacing
Extra char spacing

Justify text
aatrix

Controls:




Fonts
Improved control codes parsing (3)

F N A AR R L R LR LT AT e s e T L Y T T T e Tl AT e T e T T e T WG s T ]l s AT T B T

RISC OS Pyromaniac
File Disc Settings Help - PI - -
ain string

Plain string i
Rubout box [A(] Rubout box [Af]]
Extra word spacing

Extra word spacing ‘
Extra char spacin Extra char spacing
P | Justify

Justify text Controls:
Controls:
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Fonts

Proper control code parsing (1)

e This is still a bit of a bodge.

e We only process things properly in Font_Paint.

* Font_ScanString and friends still use the control code stripping method.
e So | started again...

e ... But learnt from what I'd done before.

e The new parser was written using the principles of what I'd learnt about processing control code
segments.

e [t wasn't written inside Pyromaniac at all.
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Fonts

Proper control code parsing (2)
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e Matrix and Bounds - define structures to manage transformation matrices and bounding boxes.

e FontContext - holds all the state for sizing or rendering, and controls

processing.

® FontControlParser - performs reading the string and creating a list of operations.

* FontControlSequence - manages the list of operations described by t

® FontControl* - classes which perform the operations for each contro
FontControlRGB.

ne control sequence.

, €g FontControlString,



Fonts

Proper control code parsing (3a)
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FontContext

font_handle

0

fgpal

&00000010 .

bgpal

&FFFFFF10

X

640

Y

480

Font control sequence processing

FontControlSequence

FontControlFont

font_handle

FontControlString

string "Replace "

FontControlFont

font_handle 2
I
FontControlString
string e

FontControlFont

font_handle

1

FontControlString

string "ES"




Fonts

Proper control code parsing (3b)
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FontContext

font_handle

()

fepal &00000010
bgpal &FFFFFF10 F
X 640

¥ 480

Font control sequence processing

FontControlSequence

FontControlFont

font_handle 1
FontControlString
string "Replace "

FontControlMoveSpace

dx 32

dy 0

FontControlFont

font_handle 2
I
FontControlString
string 0 [

FontControlFont

font_handle 1
I
FontControlString
string "F5"




Fonts

Proper control code parsing (3¢)
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FontContext

font_handle

fepal &00000010
bgpal &FFFFFF10 F
X 640

y 480

Font control sequence processing

—_—

FontControlSequence

FontControlFont

font_handle 1
FontControlString
string "Replace "

FontControlMoveSpace

dx 32

dy 0

FontControlFont

font_handle 2
I
FontControlString
string [

FontControlFont

font_handle ]

FontControlString

string "F5"

\




Fonts

Proper control code parsing (3d)
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Font control sequence processing

FontContext

font_handle

fepal &00000010
bgpal &FFFFFF10 F
X 688

y 480

\»

FontControlSequence

FontControlFont

font_handle ]

FontControlString

string "Replace "

FontControlMoveSpace

dx 32

dy 0

FontControlFont

font_handle 2
I
FontControlString
string A [

FontControlFont

font_handle ]

FontControlString

string "F5"

o

'Replace
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Proper control code parsing (3e)
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FontContext

font_handle

fgpal &00000010
bgpal &FFFFFF10 F
X 720

V 480

Font control sequence processing

FontControlSequence

FontControlFont

font_handle 1
FontControlString
string "Replace "

FontControlMoveSpace

dx 32

dy 0

FontControlFont

font_handle 2
|
FontControlString
string 0

FontControlFont

font_handle 1
I
FontControlString
string "F5"

Replace
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Proper control code parsing (3f)
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FontContext
font_handle 2
fepal &00000010
bgpal &FFFFFF10 F
X 720
V 480

Font control sequence processing

FontControlSequence

FontControlFont

font_handle 1
FontControlString
string "Replace "

FontControlMoveSpace

dx 32

dy 0

FontControlFont

font_handle 2
|
FontControlString
string SR

FontControlFont

font_handle 1
I
FontControlString
string "F5"

—

Replace
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Proper control code parsing (3g)
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FontContext
font_handle 2
fepal &00000010
bgpal &FFFFFF10 F
X 736
V 480

Font control sequence processing

FontControlSequence

FontControlFont

font_handle 1
FontControlString
string "Replace "

FontControlMoveSpace

dx 32

dy 0

FontControlFont

font_handle 2
|
FontControlString
string B[

FontControlFont

font_handle 1
I
FontControlString
string "F5"

Replace

L
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Proper control code parsing (3h)
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FontContext

font_handle

fgpal &00000010
bgpal &FFFFFF10 F
X 736

y 480

FontControlSequence

FontControlFont

font_handle ]

FontControlString

string "Replace "

FontControlMoveSpace

dx 32

dy 0

FontControlFont

font_handle 2
I
FontControlString
string [

Font control sequence processing

/v Replace

FontControlFont

font_handle 1

FontControlString

string "F5"

L]
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Proper control code parsing (3i)
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FontContext

font_handle

fgpal &00000010
bgpal &FFFFFF10 F
X 768

y 480

Font control sequence processing

FontControlSequence

FontControlFont

font_handle 1

FontControlString

string "Replace "

FontControlMoveSpace

dx 32

dy 0

FontControlFont

font_handle 2
I
FontControlString
string A (i

FontControlFont

font_handle ]

FontControlString

string "F5"

/» 'Replace 1F5 |

J




Fonts

Proper control code parsing (4)

What about Font ScanString and friends?

e They do the same thing, but call size instead of paint.
e At the end they can return other parameters such as the size and indexes.

* They update d future context for Font FutureFont Or Font FutureRGB.
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How's it compare?
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Plain string

Rubout box [A{]

Extra word spacing
Extra char spacing

Justify text
aatrix

Controls:




Fonts
What does it look like?

Font ScanString has code that looks like this:

self.context.copy(to=self.future context)
self.future context.select font(rohandle)

memstring = self.ro.memory[regs[l]]

fc = FontControlParserPyromaniac(self.ro)
fc.debug enable = self.debug fontparser
fc.parse(memstring, string length)

self.future context.transform = transform

split char = chr(split character) if split character is not None else None
(split offset, splits) = self.future context.size(fc.sequence, spacing=spacing,
limits=(xmilli, ymilli),
split char=split char)
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Fonts
Font caret

You can see here what the caret looks like at different heights:

8 1216 28 24 28 32 36 48 44 48 532 56 68 64

Pyromaniac also offers you the option of putting loops on the ends; here's what the PRM says:

The height of the symbol, which is a vertical bar with 'loops' on the end, can be varied to suit

the height of the text, or the line spacing.

When enabled, the loops look like this:

8 1216 28 24 28 32 36 48 44 48 52 56 68 64
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Modes

Introducing deep modes (1)

e Deep modes need to be handled like paletted modes.

e Palettes within the modes aren't indexed.

New Palette objects created with common interface:

® palette
® palette
® palette
® palette
® palette

® palette
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.copy( ): Creates a copy of the palette.

.key (): Return a hash value for this palette.

.lookup(rgb): Returns an exact colour number from an RGB.

.find closest(rgb): Find the closest colour to the RGB value.
.find furthest(rgb): Find the furthest colour from the RGB value.

.generate_32k_table(): Return a 32K array of colour numbers.



Screen Modes
Introducing deep modes (2)

Buggy code:

def lookup(self, rgb):

Look up a colour from the palette by RGB value.
@param rgb: The RGB value (&BBGGRRxx) to lookup

freturn: index of the colour, or -1 if not found
r = (rgb>>8) & 255
if (r & 7) = (xr >> 5):
return -1 # Inexact colour
g = (rgb>>8) & 255
if (g & 7) != (g >> 5):
return -1 # Inexact colour
b = (rgb>>24) & 255
if (b & 7) != (b >> 5):
return -1 # Inexact colour

return (r>>3) | ((g>>3)<<5) | ((b>>3)<<10)
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Screen Modes
Mode strings (1)

Processing mode strings is needed so that BASIC for: MODE "x800 Y600 C1lé6M".
3 new SWI reasons were needed:

® 0S_ScreenMode 13: Decode mode string to a mode specifier.
® 0S_ScreenMode 14: Encode mode string from a mode specifier.

® 0S_ScreenMode 15: Select mode by mode string.
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Screen Modes
Mode strings (2)

Simple!

@handlers.osscreenmode.register(osscreenmode.ScreenModeReason SelectModeString)

def OS_ScreenMode 15(ro, reason, regs):

0S ScreenMode 15 (Select mode by mode string)

=> RO 15
Rl = pointer to mode string

This SWI is used to select a mode, given a mode string. Internally this is
implemented as a conversion to a mode specifier (0OS_ScreenMode 13) and
mode selection (0OS_ScreenMode 0), and is provided for convenience.

mode string = ro.memory[regs[l]].string ctrl

with ro.kernel.da sysheap.allocate(20 + 2 * 4 * 13 + 4) as modesel:
spec = ModeSelector(ro, string=mode string)
buf = BufferData(ro, modesel)
spec.write selector (buf)

ro.kernel.vdu.select mode(modesel.address)

return True
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