Raster Graphics in Plan 9

Tom Duff

td@plan9.att.com

1. Introduction

Section 9 of the Plan 9 Programmer � s Manual describes a file format for storing ras-

ter images ( picfile (9.6)) and a suite of commands and libraries for manipulating them.

Binaries of the picture manipulation programs are located in the directory

/$cputype/bin/fb . Examples in this discussion assume that you have run

bind -b /$cputype/bin/fb /bin

to merge the fb commands with the regular contents of /bin . For example, you might

put this command in $home/lib/profile . Alternatively, you can prefix any

program name from Section 9 with the string fb/ , running it as fb/ program .

2. Pictures and picfiles

For present purposes, a picture is a rectangular array of n -byte pixels. A pixel of a

full-color picture has three bytes, encoding the brightness of a CRT � s red, green and

blue phosphors at a particular spot on the screen. A monochrome picture needs only

one byte per pixel to describe its brightness. In either case, a byte containing 0 is black

and 255 is full intensity.

As a storage-saving compromise, some pictures are represented by one-byte pix-

els with an associated color map , a table of 256 3-byte entries. In this case the pixel

values are used as indices to look up 3-byte colors in the color map.

The bounding rectangle ( x0 , y0 , x1 , y1 ) of a picture is represented as in the

graphics (2) section of the Programmer � s Manual. (See the figure.) That is, ( x0 , y0 ) is the

coordinate of the upper-leftmost pixel of the picture and ( x1 -1, y1 -1) is the coordinate

of the lower-rightmost pixel. X increases from left to right, and Y increases from top to

bottom. Thus x0 d x1 and y0 d y1 . Pixels in the order they are scanned out on the CRT

face are in row-major order in the pixel array.

( x0,y0 )

( x1 -1, y1 -1) increasing x

increasing y

The picture file format described in picfile (9.6) is fairly simple. Such a picfile

encodes a rectangular array of n -channel pixel records, each channel being a single

byte. The file contains a textual header that describes the dimensions and encoding of

- 2 -

the picfile. At the end of the header is an empty line � two newline characters in suc-

cession. Following the header is a binary encoding (possibly compressed) of the pixel

data in scan-line order. The header may indicate that the picfile has a color map, in

which case a burst of 256 3-byte records separates the header from the pixel data.

The lines of the picfile header are attribute = value pairs. The value of the

WINDOW= attribute specifies the dimensions of the picfile, and the CHAN= attribute

names the channels. Most often you will see CHAN=rgb for full-color pictures or

CHAN=m for monochrome or color mapped pictures. Some pictures have CHAN=rgba .

These are full color with an ± channel. Most of the objects that we make pictures of are

not rectangular, contrary to the WINDOW= attribute. The ± channel gives us a way of

describing a picture � s shape. Think of ± as a fraction between 0 and 1 (represented by

255) that indicates whether the picture covers the pixel or not. Fractional ± values indi-

cate pixels in which the background should shine through, because the foreground is

translucent or only partly covers the pixel. The paper � Compositing digital images � , by

Thomas Porter and Tom Duff (1984 SIGGRAPH Proceedings, pp. 253-258), describes

how ± is used to control anti-aliased picture compositing operations.