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Welcome to the Pixar man pages. We have tried to match this book to the
Pixar Software Release 1.2 and make it easy to use. It is modeled on the
UNIX documentation for man pages. Each man page describes one or
more routines related to each other. Use the permuted index to find the
page that holds a specific routine.

You will find two kinds of tabs to help divide the tradition UNIX sections
into subsections. The major tabs have the familiar meaning, while the
minor tabs correspond to subsections (e.g., libraries, etc.).

Grey paper denotes material (table of contents, permuted index, etc.) that
will direct you to the pages in each section. The pink pages at the end of
the book are for your comments.

Each manual page bears its own date of last revision on the bottom.

Pixar manual pages are located in /usr/pixar/man. To get on-line manual
help (man) for xxxx, type: , ‘

man -P |usripixar/man XXX
Or you can save typing by using:

alias pixman "man -P lusripixariman"
Then simply type:

pixman xxxx

(The above alias can also be put in the .cshre file in your home directory to
have the pixman command available permanently.)

 Mail in the pink comment forms, or use electronic mail to submit on-line

comments and suggestions (e.g., mail pixar!bugs).
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README — introduction to Pixar Manual Pages
DESCRIPTION

Welcome to the Pixar man pages. We have tried to match this book to the Pixar Software Release 1.2 and
make it easy to use. It is modeled on the UNIX documentation for man pages. Each man page describes
one or more routines related to each other. Use the permuted index to find the page that holds a specific
routine. Here are some notes on general use of the Pixar man pages.
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Note

Release 1.2

You will find two kinds of tabs to help divide the tradition UNIX sections into subsections. The
major tabs have the familiar meaning, while the minor tabs correspond to subsections (e.g.,
libraries, etc.).

Grey paper denotes material (table of contents, permuted index, etc.) that will direct you to the
pages in each section. The pink pages at the end of the book are for your comments.

Each manual page bears its own date of last revision on the bottom.
Pixar manual pages are located in lusripixariman. To get on-line manual help (man) for xxxx,
type:
man -P [usr/pixar/man xxxx
Or you can save typing by using:
alias pixman "man -P lusr/pixar/iman”
Then simply type:
pixman xxxx
(The above alias can also be put in the .cshrc file in your home directory to have the pixman com-

mand available permanently.)

Mail in the pink comment forms, or use electronic mail to submit on-line comments and sugges-
tions (e.g., mail pixar!bugs).

Copyright 1986 by Pixar. This document is protected by Federal Copyright Law, with all rights
reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmit-
ted, in any form or by any means, electronic, mechanical, photocopying, recording, or otherwise,
without prior written permission from Pixar.

The information in this manual is for informational purposes only and is subject to change without
notice. Use, duplication or disclosure by the Government is subject to restrictions as set forth in
subdivision (b) (3) (ii) of the Rights in Technical Data and Computer Software clause at 252.227-
7013. ‘
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- examine and modify
~ begin/end a

copy the source pixel window to the destination
copy utility forportions of the framebuffer. .
copy vertical scanline backwards from alpha fb
copy vertical scanline backwards fromalphafb . . . . . . .
copy vertical scanline from arbitrary fb channel to
(CRC) on a framebuffer.
(CRC) on a pixel window.
(CRC) on a pixel window.
(CRC) on a scanline in scratchpad.
create/open a picture file.
crossbar state.
CUISOT. & o v 4 o o o o s o o o o o s o o s o o o o s
Cyclic Redundency Check (CRC) on a framebuffer.
Cyclic Redundency Check (CRC) on a pixel window.
Cyclic Redundency Check (CRC) on a-pixel window.

......

......
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...............

...............

............

...............

..............

-----

libpirl:PirlResize(3H)
copy(1)
libpt:FCCopy(3C)
libpt:FICopy(3C)
libpt:FRGBA Copy(3C)
crc(l)
libpip:PWCrc(3C)
libpirl:PirlCrc(3H)
libpip:SSCrc(3C)
libpicio:PicCreat(3H)
libpixar:ChapXbar(3H)
libpixar:VideoCursor(3H)
cre(1)

. . libpip:PWCrc(3C)
. . libpirl:PirlCrc(3H)

Cyclic Redundency Check (CRC) on a scanlinein . . . . . libpip:SSCrc(3C)
decoding of tile fromdisk. . . . . . . ... . .. ... libpicio:PicDecode(3H)
defining and getting ftamebuffer definitions.. . . . . . . .. libg:fbgetdef(3H)
definitions. . . . . . “ e e e e e e e e e e e e e fbdefs(7)
definitions.. . . + + ¢ 4 v v 0 e e e e e e e e e e e libg:fbgetdef(3H)
— describeanerrorbyChad. . . . . . . . 0. 0 i 0w . libchad:ChadErrReport(3H)
description definitions. . e . e e e e e e e e e e fbdefs(7)
descriptive error message explammg Lhe last . . ...... libpirl:PirlEnrReport(3H)
destination pixel window. . . . . . . ... 0. libpirl:PirlResize(3H)
destination pixel window. . . . . . . .. . ... ... libpirl:PiriSwap(3H)
destination pixel window.. . . . . .. e e e e e e libpt:PWSwap(3C)
destination pixel window. . . . . . .. .. ... .. libpx:PWResize(3C)
determinationroutines. . . . . . . . . 0 . e 4. ... libchad:getdevs(3H)
determine the smallest rectangle that surroundsan . . . . . . libpip:PWBBox(3C)
determine the smallest rectangle that surroundsan . . . . . . libpirl:PirlBBox(3H)
device. S libpixar:ChapAbus(3H)
device. . v v i i e e e e e e e e e e e e e e e e e libpixar:ChapOpen(3H)
device. . .. ... ... e e e e e e e e e e e libpixar:ChapSbus(3H)
device for diagnosticuse. * . . . . . . . C e e e e e libpixar:DumiOpen(3H)
device for diagnosticuse. . . . . . . .. 0.0 .. . . libpixar:MctrlOpen(3H)
deviceforuse. . . . . . ¢ v 4 0 b v e e 0 e e 0. libpixar:DbOpen(3H)
deviceinterface. . . . . . . . . . . e e e e e e e e chap(4)
deviceinterface. . . . + . ¢ 4 e 4 4 4 4 e e w4 e dumi(4)
deviceinterface. . . . . . . 4 4 v 4 4 4 e e e e .o mctrl(4)
deviceinterface. . . . . . . 4 4 00 e e e 0 e e e oo video(4)
deviCes. . . vt e e b e e e e e e e e e e e libpixar:ChapMbus(3H)
diagnostccheck. . . . . . . . . 000 e e e e e . Diagnostic(8)
diagnostic instructionregister. . . . . . . . . . . ... libpixar:Chaplnst(3H)
diagnosticuse. . . o . v v e e e b e e e e e e e e e libpixar:DumiOpen(3H)
diagnostiCuse. . . . ¢ o . v h v v e e e e e e e e libpixar:MctrlOpen(3H)
diagonalaxis.. . « ¢« ¢ ¢ ¢ o 0 e e 0 e e e e e e libpirl: PiriTranspose(3H)
diagomalaxis.. . . . . . .. o000 oo libpt:PWTranspose(3C)
direction parameters. . . . . . . e e e et e e e libpirl: PirlCopy(3H)
directionparameters. . . . . . . . o 0 ... ... . . libpt:PWCopy(3C)
disagsembler. . . . . ... 000 v e e e e chd(1)
] e libpicio:PicDecode(3H)
disk. « . 00 e e e e e e . . - libpicio:PicEncode(3H)
disk bufferdeviceforuse. . . . . . . . .o .00 00 libpixar:DbOpen(3H)
diskfilee. . ... .. ... . libpirt:PirlGetPic(3H)
Display a pixel windowonthemonitor. . . . . . . . . . . libpiri: PiriDisplay(3H)
display an image from raster filesof various . . . . . . . . see(1)
display Chapsymboltable. . . . . . . ... ... ... chmap(1)
display colorbars. . . . e e e e e e e e e e libpirl:PirlCoars(3H)
display fieldguide in framebuffer ............ guide(1)
displayformat. . . . .. .. ... .00 libpixar:VideoFormat(3H)
display state. . . . . ... .. e e e e e e e libpixar:VideoDisplay(3H)
divide scratchpad amys D T libpip:PW Arithmetic(3C)
divide scratchpadarrays. . . . . . . . .o o0 L. 0. libpip:SSArithmetic(3C)
- dividetwo pixel windows. . . . . . . . ... .o, libpiri: Pirl Arithmetic(3H)
double-precision fraction. —compute approximate . . . . . libpm:recsqrt(3C)
double-precisionmatrix. . . . . . . . . 0 0 00 . . libpm:matrix(3C)
double-precision vector list by a double-precxswn ...... libpm:matrix(3C)
downtooneofhalfsize. . . . . . . & ¢ v ¢ v 4 0 o libpx:SSHalve(3C)
- download a Chap object file and start it mnmng ...... chload(1)
downloaded version. . . . e e e e e e e chemp(1)
= draw a ramp into a pixel wmdow .......... < . libpirl:PirlRamp(3H)
Draw lines in a pixel window and setline . . . . . . . .. libpiri: PirlLine(3H)
Dumi device for diagnosticuse. . . « . . . . v . . . .. libpixar:DumiOpen(3H)
Dumi device interface. . . . . . . . . + « dumi(4)
Dumiregisters. . . « « v v v v v o b e a0 e e s .. dumi(l)
dynamic loadorunload. .. ... .. ... ... ... libpixar:ChapLoad(3H)
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— dynamically load and startup a fileinthe Chap. . . . . . . libpixar:ChapLoadGo(3H)
—fill each Chap scratchpad memory with itsaddress. . . . . . . . libpixar:ChapSpad(3H)
— call a spad-to-spad routine for eachlineofapixelwindow. . . . . ... . ... ... libpt:PWGeneric(3C)
— shuffle components of each pixel fora pixel window.. . . . . . .. ... ... libpirl:PirlShuffie(3H)
—shuffle components of each pixel forapixelwindow.. . . . . . .. ... ... libpt:PWShuffle(3C)
~Chaplink editor. . . . . v 4 v v v it e e e e e e e e e chld(1)
—Chap assemblerand link editoroutput. - . . « . v v . . 4 4 . v e e e .. e . . chap.out(5)
— enable/disable memory management. . . . . . . . . .. . libpixar:ChapMMan(3H)
—picture encodinglibrary. . . . . . .. ... .0 0.0 . libpicio:libpicio(3H)
—sequential encodingofatiletodisk. . . . . . . ... .. .. .. libpicio:PicEncode(3H)
— Pixar runtime environment entry/exit. . . . . . . . 4 4 4 e 4 4 e e e e e e e libpirl:PiriBegin(3H)
— Pixarruntime environmententry/exit. . . . . . . . . . . .. 0 .. . libpirl:PirlBegin(3H)
a descriptive error message explaining the last error. —~print . . . . . . . . 0 . 0 v e e e 0. .. libpiri:PirlErrReport(3H)
—describean errorbyChad. . . . . . . . . ... o000 ..., libchad:ChadErrReport(3H)
— print a descriptive error message explaining the lasterror. . . . . . . . . . . libpirl:PirlErrReport(3H)
~ examine and modify Dumi registers. . . . . . . . . . .. dumi(1)
~ executeroutinesonaChap. . . . .. ... ... ... libchad:ChadGo(3H)
— print a descriptive error message explainingthelasterror. . . . . . . . . . . . .. o .. . libpirl:PirlErrReport(3H)
- compute new pixel = a*pixel+bforapixelwindow.. . . . . . .. .. .. .. libpt: PWAxb(3C)
—clearpixel windowto color. . . « . . . i i i it e e e e e e e e e e e libpirl:PiriClear(3H)
~ clear pixel windowto color. . . . . . C e e e e e e e e e e e e e e e e libpt:PWClear(3C)
—display fieldguide in framebuffer. . . . . . . . . . ... ... guide(1) i
: PIXAR special filename determination routines. . . . . . . . . . . . . . libchad:getdevs(3H)
~getlistofarchive files. . . . . . . . ¢ ¢ v i i it e e e el e e e . libpixar:ChapArchive(3H)
— display an image from raster filesof variousformats. . . . . . . . .. . . .. ... see(l)
- fill each Chap scratchpad memory with its address. . . . . . libpixar:ChapSpad(3H)
—convolve a framebufferimage witha3x3 filter. . . . . . ¢ . ¢ ¢t v i e v e e e e e e e conv(l)
—convolve pixel window with 3x3 filter. . . .. ... e e e e e e e e e e e e e e libpip:PW¢33(3C)
—convolve pixel window with 3x3 separable filter. . . . . . . . . . . .. .. .00 0. libpip:PWc33s(3C)
—setup filter coefficients for subsequenthdlorvdl. . . . . . . . . libpx:SSScale(3C)
—appliesabox filtertotheframebuffer. . . . . . . . . .. .. ..., blur(1)
pixel window. — find the minimum and maximum pixel valuesina . . . . . . libpirl:PirlRange(3H)
window. ~ find the minimum and maximum valuesin apixel . . . . . . libpip:PWRange(3C)
amay. — find the minimum and maximum values in a scratchpad . . . libpip:SSRange(3C)
—composite a foreground withabackground. . . . . . . . .. . . .. libpirl:PirlMerge(3H)
— map a single component through acolortableto formacolorimage. . . . . . . o . ¢« v o v o v o . . libpip:PWMap(3C)
- map a single component through a colortableto formacolorimage. . « . « . ¢ o ¢ ¢« v ¢« v ¢« o« v o 4 & libpirl:PirlMapComp(3H)
— get/set video controllerdisplay format. . . . . . . 4 v 0 i i e e e e e e e libpixar:VideoFormat(3H)
~ display an image from raster filesof various formats. . . . . v ¢ ¢ « ¢ 0 o 4 e e 4w e ... see(1)
—scale pixelsusingthe formulaA*x+B. . . . . . .. ... . ... libpt:SSAxb(3C)
- computes 2°32/n of four non-negative 32-bitnumbers. . . . . . . ... ... libpm:reciprocal(3C)
square root of unsigned 32-bit double-precision -fraction. — compute approximate 4-way reciprocal . . . . . libpm:recsqrt(3C)
- clear partial vertical scanlinein framebuffer. . . . . . . . . . . . . ... .. ... libpt:SFCopy(3C)
—permutations of the framebuffer.. . . . .« « ¢ ¢ & ¢ 0 o . e v e e ... perm(1)
vertical scanline from scratchpad integer array to frame buffer IFxCopyBackwards /- copy partial . . . . . . libpt:IFCopy(3C)
/partial scanline from scratchpad integer array to frame buffer IFyCopy — copy partial vertical/ . . . . . . . libpt:IFCopy(3C)
—geta frame bufferimage froma picturefile. . . . . .. . ... gt(1)
— copy component from scratchpad to frame bufferin increasingyorder. . . . . . . . . . . . . libpt:RGBAFCopy(3C)
value. —clear frame bufferin increasing y ordertoacomponent . . . . . . libpt:CFCopy(3C)
~save frame bufferinto picturefile. . . . . . e e e e e e e . sv(1)
— copy a single tile between locations in framebuffermemory. . . . . . . o v 0o . o e 0 ... libpt:TBCopy(3C)
PicGetFrame, PicPutFrame - get/put pictures from frame bufferto picturefile. . . . . . . . . . . . « « . . libpicio:PicFrame(3H)
— copy partial vertical scanline backwards from frame buffertoscratchpad. . . . . . . . . . . .. ... libpt:FSCopy(3C)
—~ merge two framebufferwindowsontoathid. . . . . . . . . . . .. merge(1)
—applies abox filtertothe framebuffer. . . . . . . . . . . e e e e e e e e blur(1)
— copy utility for portions of the framebuffer. . . . . . e h e e e e e e e e e e e e copy(l)
- compute a Cyclic Redundency Check (CRC)ona framebuffer. . . . . . . . . . . .. e e e el e e e s cre(l)
—display fieldguidein framebuffer. . . . . . . .. .. ... 000 ... guide(1)
- resize utility for portions of the framebuffer. . . . . . . . . . .. .. oL 0. 0L, resize(1)
— framebuffer animationtool. . . . . . . . .. .. ... loop(1)
- perform linear arithmetic on framebufferchannels. . . . . . ... . ... ... ... cha(l)
~ perform linear arithmetic on framebufferchannels. . . . . . . . . .. .. «« « . . libpinl:PiriCha(3H)
- framebufferclear. . . . .. ... .. ... e e e e cir(1)
- routines for defining and getting framebuffer definitions.. . . . . . . . . . . . . . . . libg: fbgetdef(3H)
— framebuffer description definitions. . . . . . . . . . .. fodefs(7)
—~convolvea framebufferimagewitha3x3filter. . . .. . .. . ... conv(l)
—rotatea framebufferregion. . . . . . . . . . . .. . o+ ¢ . . rOtate(l) -
~scale framebuffer RGBA intensities. . . . . . . . . . . . . . scale(l)
~reset Chapand framebufferstate. . . . . . . . . . . . v . libpixar:ChapReset(3H)
—clamp the contents of a - framebufferto [0.2048). . . . . . . . ... ... ... clamp(1)
- framebuffertool. . . . . .. ... .0 0000 tool(1)
~ramp framebuffer window horizontatly or vemcalty. e v e s .. ramp(l)
~accumulate frequency histogramof a pixelwindow. . . . . . . . . . . libpirl:PiriHistogram(3H)
: Getsave a pixel fromttoadiskfile. . . . . . .. .. ... ... . libpirl:PirlGetPic(3H)
- Get/put a block of pixels from/to a pixel window. . . . ... ’. ......... 1ibpirl:PirlGetBuf(3H)
—Mapping function for PirlMakeMap. . . . . . . .. .. 0.0 L libpirl:PirlMakeMap(3H)
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- introduction to Chap library
— introduction to Pixar library
~ introduction to Host-resident Pixar library

- set
- introduction to Pixar library of
- video colorbar

PicGetFrame, PicPutFrame -

- routines for defining and

- Pixar Chap

- average 2 scanlines down to one of

— set/reset Chap interrupt

— set up filter coefficients for subsequent

~ Take the

- compute the

- accumulate frequency

— accumulate

- ramp framebuffer window

- introduction to

integer array to frame buffer IFyCopy - copy/
from scratchpad integer array to frame buffer
/from scratchpad integer array to frame buffer
determine the smallest rectangle that surrounds an
component through a color table to form a color
determine the smallest rectangle that surrounds an
component through a color table to form a color

~ get a raster

- get a frame buffer

- display an

- access to Pixar

— introduction to the Pixar

~ introduction to Pixar

- convolve a framebuffer

~ Combine two

copy component from scratchpad to frame buffer in
- clear frame buffer in

- type out picture file

- get/set Chap configuration

— accumulate histogram of

- read/write multiple locations in Chap
- manipulate Chap diagnostic

- scale framebuffer RGBA

~ Pixar Chap graphics device

- Pixar Dumi device

= Pixar memory controller device

~ Pixar video controller device

- set/reset Chap

functions.

Chap routines..

| N T A A R A N I |

~tile to buffer

- convolve scratchpad buffers with 3x3

— convolve scratchpad buffers with 3x3 separable
- convolve scratchpad buffers with 5x5 separable
- convolve pixel window with a 1-d

- convolve scratchpad buffer with 1-d

. —convolve a pixel window with a 1-d

- convolve pixel window with a 3x3

~ handle picture

functions. . . . . . . . C e e e e e e e e e e e e e intro(3C)

fUuRCtionS. . . . v ¢ 4 vt e e e e e e e e e intro(3H)

fUNCLONS. « & & v v v 4 e e e e e e e e e e e e e e libpixar:libpixar(3H)
FYCopy. . ... .. e e e e e e e e e e e e libpt:FYCopy(3C)
gamma-corrected colormap. . . . . . e e e e e e e s gamma(l)
general-purpose Chaproutines.. . . . . . . . . . . . . . libpglibpg(3C)
GEMETAIOr. o & @ ¢ o ¢ « o o o a o o o s o s 4 0 o o . chars(l)

Get/put a block of pixels from/to a plxel window. . . . ... libpirl:PirlGetBuf(3H)
get/put abufferintoapixel window. . . . . . . .. ... libpirl: PirlFrame(3H)
get/put pictures from frame buffer to picture file. . . . . . . libpicio:PicFrame(3H)

: GeUsavea pixel fromtoadiskfile. . . . .. ... ... libpirl: PirlGetPic(3H)
get/set Chap configuration information. . . . . . . . . . . libpixar:ChapConfig(3H)
get/set the video controllercolormap. . . . . . . . . .. libpixar:VideoCmap(3H)
get/set video controller display format. . . . . . . . . .. libpixar:VideoFormat(3H)
getting framebufferdefinitions.. . . . . . . . . .. . .. libg:fbgetdef(3H)
graphics device interface. . . . . ... . ... . . chap(4)
halfsize. . . . . . . . 0 v i i v vt e e libpx:SSHalve(3C)
handle picturelabels. . . .. ... ... .. . . libpicio:PicLabel(3H)
handling. .. .. ... s e st e et e e e e e libpixar:ChapWait(3H)
hdlorvdl. . . . . . ... ... 0oL + libpx:SSScale(3C)
histogramof apicture. . . . . . . . ... .. 0., hg(1)
histogramof apixelwindow. . . . . . ... ... ... libpip:PWHistogram(3C)
histogramof apixel window. . . . . . ... ... ... libpirl:PirtHistogram(3H)
histogram of input componentarray. . . . . . .. . . . . libpip:dhg(3C)
horizontally orvertically. . . . . . . . .. ... ... ramp(1)

Host-resident Pixar library funcuons e e e e e e e e e e libpixar:libpixar(3H)
IFxCopy: copy partial scanline from scratchpad . . . . . . libpt:IFCopy(3C)
IFxCopyBackwards /- copy partial vertical scanline . libpt:IFCopy(3C)
IFyCopy ~ copy partial vertical scanline from/ . . . . . . . libpt:IFCopy(3C)
1mage - e e e e e e . et e e e e e e . .« . libpip:PWBBox(3C)
image. — mapa single b e et e e e e e e e e e e libpip:PWMap(3C)
image. - e e e e e e e e e e e libpirl: PirlBBox(3H)
image. —mapasingle . .. . ... .. ... ... libpirl:PirlMapComp(3H)
image fileintoapixelwindow. . . . . ... ... ... libpirl:PirlGetRaster(3H)
image from apicturefile. . . . ... ... ... «e.o gl
unage from raster files of various formats. . . . . . . . . . see(l) )
|mage MEMOTY. .+ v b v e e . « « . libchad:ChadFrame(3H)
lmage processing hbrary ............... libpip:libpip(3C)
image transformation library. . . . . . .. . ... L. libpx:libpx(3C)
imagewitha3x3filter. . . .. ... ... ... ... conv(l)
IMAGES. & v v v et b e s e e e e e e e e e e e e libpt:SSComb(3C)
mcreasmgyorder - e e e e e e e s e e e e e libpt:RGBAFCopy(3C)
increasing y orderto a componem value ......... libpt:CFCopy(3C)
information. . . . . . . . i v e e e e e e e e e e gtinfo(1)
information. . . . ... ... ..o 00000 libpixar:ChapConfig(3H)
~ initialize quadratic warpingtable. . . . . . . . . . libpx:stwarptable(3C)
~ initialize the pixar and the configuration tables. . . . . . . . pixinit(1)
input COmMpORENtarmaY. . « ¢ v v v 4 ¢ 4 o a4 4 4 . s libpip:dhg(3C)
instruction memory. . . . . .. e e e e e e e libpixar:ChapRam(3H)
instructionregister. . . . . . . . . . .00 e .. libpixar:Chaplnst(3H)
intensities. .+ . . e ¢ v e e 0 o W e e e e e e e e e scale(1)
interface. . . . . .. ... . e e e e e e e e chap(4)
interface. . . . . ... .. e s s et e s e dumi(4)
interface. . . . . . .. e b i e e e s e e e e e e mctrl(4)
interface. . . . ... .o e i e e e e e video(4)
interrupthandling. . . . . . . ... .00 0L libpixar:ChapWait(3H)
-introduction toChaplibraryfuncxlons e e e e e e e s intro(3C)
introduction to Chap Pixel Transfer Library.. . . . . . . . . libpt:1ibpt(3C)
introduction to Host-resident Pixar library . . . . . . . « . libpixar:libpixar(3H)
introduction to Pixar arithmetic library. . . . . . . . . . . libpm:libpm(3C)
introduction to Pixar color-transformation library. . . . . . . libcolorlibcolor(3C)
introduction to Pixar image transformation library. . . . . . libpx:libpx(3C)
introduction to Pixar library functions. . . . . . .. . .. intro(3H)
introduction to Pixar library of general-purpose . . . . . . . libpg:libpg(3C)
Introduction to Pixar Resource Library. . . . . . . . . .. libpirl:libpirl(3H)
introduction to shell-level Pixar utilities. . . . . . . . . . intro(1)
introduction to the Pixar image processing library. . . . . . libpip:libpip(3C)
Vo. ... .00 et e e e e e e e libpicio:PicRead(3H)
kerpel. . ... ... 0.0 .. v e e e e e e libpip:C33(3C)
kermel. . . . . ... ... e e e e . libpip:C33s(3C)
kemmel. . .. .. .. .. . e e n e e libpip:C55s(3C)
kemmel. . ... ... ... .. e e e e e e e libpip:PWConv(3C)
kemel. . .. ... e e e e f e e e e e e e e . libpip:SSConv(3C)
kernel. . . . . .. e n s e s e e e e e libpirl:PirlConvolve(3H)
kernel. . . .. ... ... 4 e s 4 s s e e s e libpirl: PiriConvolve3x3(3H)
labels. D libpicio:PicLabel(3H)
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—convertarchivesto Chaprandom libraries. . . . . . . . . . . .. . 00t ... chranlib(1)
— Pixarresource-management library. . . . . . i . . .00 0 e e e e e e .. libchad:ChadBegin(3H)
— Pixarresource-management library. . . . . . . . . . ... 000w libchad:libchad(3H)
— introduction to Pixar color-transformation library. . . . . « v . ¢ v . . . o v e e h e e e libcolor:libcolor(3C)
—pictureencoding library. . . . . . . . . ... .00 000 . libpicio:libpicio(3H)
— introduction to the Pixarimage processing library. . . . . . . . . . . .. .o 0000 .. libpip:libpip(3C)
- Introduction to Pixar Resource Library. . . . . v v v v v v v s v v v e e e libpirl:libpirl(3H)
—introduction to Pixararithmetic library. . . . . . . . . . . . .. . .t o000 libpm:libpm(3C)
—introduction to Chap Pixel Transfer Library.. . . . . . . . . . o o v v v v v v v v v u libpt:libpt(3C)
— introduction to Pixar image transformation library. . . . . . . . . . v 0 0t ... 0w .. libpx:libpx(3C)
— introduction to Chap libraryfunctions. . . . . . . . . .. ... ... ... intro(3C)
- introduction to Pixar library functions. . . . . . . . . . . ... ... ... intro(3H)
~ introduction to Host-resident Pixar library functions. . . . . . . . . ¢ v v o v v v v v . . libpixar:libpixar(3H)
- introduction to Pixar library of general-purpose Chap routines.. . . . . . . , . . libpg:libpg(3C)
— Draw lines in a pixel window and set line characteristics. . . . . « « . ¢ v v v 4 o v 4 . . . libpiri:PirlLine(3H)
- call a spad-to-spad routine for each line of apixelwindow. . . . . . . . ... ... ... libpt:PWGeneric(3C)
- perform linear arithmetic on framebufferchannels. . . . . . . . . . cha(1)
-~ perform linear arithmetic on framebufferchannels. . . . . . . . . . libpirl:PirlCha(3H)
characteristics. - Draw lines in a pixel windowandsetline . . . . . . . . . .. libpirl:PirlLine(3H)
—~Chap linkeditor. . . . . . v ¢ i it h e e e e e e chld(1)
- Chap assemblerand link editoroutput. . . . . . e e e e e e e e e e e chap.out(5)
— multiply a double-precision vector listby a double-precisionmatrix. . . . . . . ... ... libpm:matrix(3C)
—print name listof a Chapobjectfile. . . . . . .. ... ... ... chnm(1)
—get listofarchivefiles. . . . ... ... ... e e e libpixar:ChapArchive(3H)
~dynamically load and startupafileintheChap. . . . . . . . . . . .. libpixar:ChapLoadGo(3H)
—begin/end adynamic loadorunload. . ... . . . .. 000w 0. .., libpixar:ChapLoad(3H)
- setthe location of a video controller CUTSOT. v v o o o o v o o o & libpixar:VideoCursor(3H)
- read/write multiple locations in Chap instruction memory. . . . . . . . . . . libpixar:ChapRam(3H)
— copy a single tile between locations in frame buffermemory. . . . . . . . . . . . ! libptTBCopy(3C)
— Make a new pixel windowunderPirl. . . . . . . . ... libpirl:PirilNewPW(3H)
—enable/disable memory mamagement. . . . . . . ... 0w 4 e e e e .. . libpixar:ChapMMan(3H)
~mMemory managementsupport. . . . . . . 4 . e . v .4 .. . libpg:mman(3C)
—Mmemory managementsupporl. . . .« .« « « . 4 4 s o4 o0 ... . zzsave:mman(3C)
- manipulate Chap diagnostic instruction register. . . . . . . libpixar:Chaplnst(3H)
- Mapping function for PirlMakeMap. . . . . . . . . . .. libpirl:PirlMakeMap(3H)
—4-way mapping of scratchpad values using a mapping table. libpt:SS4Map(3C)
~4-way mapping of scratchpad valuesusinga mappingtable. . . . . . . . v v . 0t e v w0 . libpt:SS4Map(3C)
—seta pixel window’schannel mask. . . ... ... St e e e e e e e e e e libpirl:PirlSetChannelMask(3H)
—setapixel windowchannel mask. . . . . . .. . L. L i iie e e e e libpt:PW(3C)
double-precision vector list by a double-precision matrix. —multiplya . . . . . . .. . ... ... libpm:matrix(3C)
~mergepixelsusingspad matte. . . . . . . . . o0 .0 0. .. e e e e libpt:SSPaint(3C)
~ find the minimum and maximum pixel values inapixelwindow. . . . ... ... libpirl:PiriRange(3H)
—find the minimum and maximum values in a pixel window. . . . . .. . . ... libpip:PWRange(3C)
— find the minimum and maximum valuesin a scratchpadarray. . . . . . . . . . . libpip:SSRange(3C)
—read/write Chap Mbusdevices. . . . . . . .. ... .00 ... L libpixar:ChapMbus(3H)
—accesstoPixarimage memory. . . . . . . .. 0 0 0 s e e e e e e libchad:ChadFrame(3H)
read/write multiple locations in Chap instruction memory. = . . . . . . . 4 s e e e e ... . libpixar:ChapRam(3H)
a smgle tile between locations in frame buffer memory. —copy . . . . . . ... .0 .0 ... ... libpt: TBCopy(3C)
- set/clearoptions of a memorycontroller. . . . . . . . ... ... .. .. mtrl(8)
—setupa memory controller device for diagnosticuse. . . . . . . . . libpixar:MctriOpen(3H)
— Pixar memory controller device interface. . . . . . . .. ... mctri(4)
—enable/disable memory management. . . ... . . . . . .. ... ... libpixar:ChapMMan(3H)
— memory managementsupport. . . . . . . . e e e e libpg:mman(3C)
= Mmemory management support. R I R R R zzsave:mman(3C)
—fill each Chap scratchpad memory withitsaddress. . . . . . . . . . . . . . .. libpixar:ChapSpad(3H)
- merge pixelsusingspadmatte. . . . . . .. . . libpt:SSPaint(3C)
~ merge two frame buffer windows ontoathird. . . . . . . . merge(1)
- merge two pixel windowsintoathird. . . . . . . . . . . libpt:PWMerge(3C)
— scratchpad to scratchpad merge using UNDER operator. . . . . . . . . . . . « . libpt:SSMerge(3C)
- print.a descriptive error - message explainingthe lasterror. . . . . . . .. L ... libpirl:PirlErrReport(3H)
—find the minimum and maximum pixel values in a pixel window. libpirl:PiriRange(3H)
~find the minimum and maximum values in a pixel window. . . . . . libpip:PWRange(3C)
—find the minimum and maximum values in a scratchpad array. . libpip:SSRange(3C)
—examine and modify Dumi registers. . . ., . . . . . e e e e e e dumi(1)
—Chapruntime MOBIMOL. v 4w + & 4 v o + 4 o o o o v o o o v o o o & charm(1)
—Display a pixel windowonthe monitor. . . . . . « . . ¢ . . . . . . c e e e e e libpirl:PirlDisplay(3H)
—-Zoomin on a pixel windowonthe MOMMOr. .« ¢ v v v v v ¢ ¢ v v v v o s o a0 o0 a0 libpirl:PirlZoom(3H)
- read/write multiple Iocatlons m Chap mstmcuon MEMOTY. + o « o + « & libpixar:ChapRam(3H)
double-precision matrix.. — muitiply a double-precision vectorlistbya . . . . . . . . libpm:matrix(3C)
- add, subtract, multiply and divide scratchpadarmmays. . . . . . . . ... libpip:PW Arithmetic(3C)
= add, subtract, multiply and divide scratchpadarrays. . . . . . . . . .. libpip:SS Arithmetic(3C)
—print name list of a Chapobjectfile. . . . . . . . .. . ... chnm(l)
window.. —compute new pixel = a*pixel+bforapixel . . .. .. ... ... libpt:PWAxb(3C)
—compute new pixel = pixel-b fora pixel window.. . . . ... . .. libpirl: Pil Axb(3H)
~Makea new pixel windowunderPirfl. . . . . . . .. ... ... libpirl:PiriNewPW(3H)
~ computes 2°32/n of four non-negative 32-bitnumbers. . . . . . . . e e e libpm:reciprocal(3C)
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~ computes 2°32/n-of four non-negative 32-bit nUMbErS. .+ v « v v ¢ ¢ . v 4 e 4 e e e e e e . libpm:reciprocal(3C)
~producedrandom DUMDEIS. . &« + ¢ v o 4 4 4 4 4 4 e e e e e e e libpm:rrand(3C)
—print namelistof aChap objectfile. . . . . v ¢ v v v v 4 b v e e e e ... chnm(1)
—sizeof aChap objectfile. . ... ......... e e e e chsize(l) -
—download a Chap objectfile and startitrunning. . . . . . . . . . . . . . chload(1)
—compare 2 Chap object file to the downloaded version. . . . . . . . . . . chemp(1)
SSRloRGBA SSGtoRGBA, SSBtoRGBA, SSAtoRGBA: Copy one channel from scratchpad to 4 channels. . . . . . . . . libpt:SSCopyRGBA(3C)
/SSGtoRGBALUT, SSBtoRGBALUT, SSAtoRGBALUT: Copy one channel from scratchpad to 4 channels through a/ . libpt:SSCopyRGBALUT(3C)
SSRRRRUoRRRR, ...: Copy one channel from scratchpad to another channel. . . . . . . libpt:SSCopyComp(3C)
—average 2 scanlinesdownto omeofhalfsize. . . . . . . .. .. .. v v ... libpx:SSHalve(3C)
—copy one scanline repeatedly into a pixel window. . . . . . . . . libpirl:PirlSweep(3H)
- merge two frame buffer windows ontoathird. . . . . . . . . . . .. .. .. ... .. merge(l)
— open/close aChapdevice. . . .. .. .. e e e e e libpixar:ChapOpen(3H)
: open/close avideocontroller. . . . . . . . . ... ... libpixar:VideoOpen(3H)
- scratchpad to scratchpad merge using UNDER OPETALON. v ¢ v« v s o o o & o o o s o s o o o a o s libpt:SSMerge(3C)
- set/clear options of a memory comroller ............. mctrl(8)
from scratchpad to frame buffer in increasingy -order. —copycomponent . . . . . . . . . 0 ... .. libpt:RGBAFCopy(3C)
—clear frame buffer in increasingy ordertoacomponentvalue. . . . . . . . . . . . .. . libpt:CFCopy(3C)
— Chap assemblerand link editor output. . . . . . . . . . 0 00 e e e e e e e e chap.out(5)
with user-specified axes, start and direction parameters. Pn'lCopy ................ libpirl: PirlCopy(3H)
with user-specified axes, start and direction parameters. =PWCOPY . . . . . v v 4 4 0 0 00 0. . libpt:PWCopy(3C)
frame buffer IFyCopy — copy/ IFxCopy: copy partial scanline from scratchpad mteger amyto ... ... libpt:IFCopy(3C)
—copy partial scanline from scratchpad to scratchpad. . . . . . . . libpt:SCCopy(3C)
—copy partial scanline from scratchpad to scratchpad. . . . . . . . libpt:SSCopy(3C)
buffer to scratchpad. —copy partial vertical scanline backwards fromframe . . . . . . . libptFSCopy(3C)
/integer array to frame buffer IFyCopy - copy partial vertical scanline from scratchpad integer/ . . . . . . . libpt:IFCopy(3C)
—clear partial vertical scanline in framebuffer. . . . . . . . . .. libpt:SFCopy(3C)
window. — perform channel arithmetic on the pixelsof apixel . . . . . libpt:PWCha(3C)
window. — perform channel arithmetic on the pixelsof apixel . . . . . libpt:SSCha(3C)

— perform linear arithmetic on framebuffer channels. . . . . . cha(1)

— perform linear arithmetic on framebuffer channels. . . . . . libpirl: PirlCha(3H)
window. — performs a Cyclic Redundency Check (CRC) on a pixel . . libpip?PWCrc(3C)
window. — performs a Cyclic Redundency Check (CRC) on a pixel . libpirl:PirlCrc(3H)

scanline in scratchpad. — performs a Cyclic Redundency Check (CRC)ona . . . . . libpip:SSCrc(3C)

— permutations of the frame buffer.. . . . . . . ... ... perm(1)

frame buffer to picture file. PicGetFrame, PicPutFrame - get/put pictures from . . . . . libpicio:PicFrame(3H)
picture file. PicGetFrame, PicPutFrame - get/put picmres from frame bufferto . . . . . libpicio:PicFrame(3H)
- Take the histogram of a picre. . . e e s e e e v e e e e e hg(1)
~ picture encoding hbraxy [ libpicio:libpicio(3H)
—get aframe bufferimagefroma picturefile. . . . .. .. .. .. e e e e e e gu(1)
—~closea picturefile. . . ... ... e e e e e e e libpicio:PicClose(3H)
—create/opena picturefile. . . . ... .. L0000 .., libpicio:PicCreat(3H)
PicPutFrame - get/put pictures from frame bufferto picture file. PicGetFrame, . . . . . . . . . . . . . .. libpicio:PicFrame(3H)
—save frame bufferinto picturefile. . . . . . . ... ... ... L. ... sv(1)
—typeout picture file information. . . . . ... ... .. ... gtinfo(1)
—handle picturelabels. . . . . . . . . . .. oo ... libpicio:PicLabel (3H)
PicGetFrame, PicPutFrame - get/put pictures from frame bufferto plcture file. ..... . . libpicio:PicFrame(3H)
—Makeanewpixel windowunder Pirl. . . . . . . .. ... 0o, libpirl: PirilNewPW (3H)
direction parameters. — PirlCopy with user-specxﬁed axes,statand . . . .. ... libpirl: PirlCopy(3H)
~Mapping functionfor PirlMakeMap. . . . . . . . .. ... 0000 libpirl:PirlMakeMap(3H)
- initialize the pixar and the configurationtables. . . . . . . . . . . .. pixinit(1)
- introduction to  Pixar arithmetic library. . . . . . e e s e e e e e libpm:libpm(3C)

— Pixar Chap graphics deviceinterface. . . . . . . . . ... chap(4)

—introduction to Pixar color-transformation library. . . . C e e e e libeolor:libcolor(3C)

— Pixar Dumi deviceinterface. . . . . . . . . . .. ... dumi(4)

—accessto Pixarimagememory. . . .. . ... ... ... « » . libchad:ChadFrame(3H)
— introduction to the Pixar image processinglibrary. . . . . . . . . . . . . . libpip:libpip(3C)
—introduction to Pixar image transformation library. . . . . . . . ., .. libpx:libpx(3C)
—introductionto Pixarlibrary functions. = . . . . . . . . .. ... ... intro(3H)
- introduction to Host-resident Pixar library functions. . . . . . . . . « . . . . . . . libpixar:libpixar(3H)

- introduction to  Pixar library of general-purpose Chap routines.. . . . . . . libpg:libpg(3C)

‘ — Pixar memory controller device interface. . . . . . . . . . metri(4)

- Introduction to  Pixar Resource Library. . . . . . . . .. « o+« o o . . libpirllibpiri(3H)

~ Pixar resource-management library. . . . . . . . . ... libchad:ChadBegin(3H).

— Pixar resource-management library. . . . . . . .. ... libchad:libchad(3H)

- Pixar runtime environment entry/exit. . . . . . . . . . . libpirl: PirlBegin(3H)

: PIXAR special filename determination routines. . . . . . . libchad:getdevs(3H)

- Pixar system diagnostccheck. . . . . . . ... . ... Diagnostic(8)

- introduction to shell-level Pixar utilities. . . . . e e e e e e e e e e . » intro(l)
— Pixar video controller dev:ce 1n£erface ...... o« . . video(4)
- compute new pixel = a*pixel+b for 2 pixel window.. . . . . . - . libptPWAXb(3C)
—compute new pixel = pixel-b forapixelwindow.. . . . .. . .. ... libpirl:PirlAxb(3H)
—copy runlength amayto scratchpad pixelamay., . . .« . v v v v o o v v b0 e e e . libpt:RSCopy(3C)
. window. ~ clamp pixel between 0.0 (0) and 1.0 (0x800) forapixet . .. ... libpirl: PirilClamp(3H)
window. ~clamp pixel between 0.0 (0) and 1.0 (0x800) forapixel . . . .. . libpt:PWClamp(3C)
- compare scanline pixel buffers in scratchpad. T T T libpt:SSCompare(3C)
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— shuffle components of each

— shuffle components of each

: Get/save a

- introduction to Chap

- subtract

- subtract

- find the minimum and maximum

- clamp

- performs a Cyclic Redundency Check (CRC) on a
~ compute the histogram of a

- find the minimum and maximum values in a

— compute new pixel = pixel-b fora

clamp pixel between 0.0 (0) and 1.0 (0x800) for a
— performs a Cyclic Redundency Check (CRC) on a
- get/put a buffer into a

— Get/put a block of pixels from/to a

— get a raster image file into a

— accumulate frequency histogram of a

- remap 4 components of a

- subtract pixel value from 1.0 (0x800) for a

- draw a ramp into a

— find the minimum and maximum pixel values in a
— copy the source pixel window to the destination
— rotate a

: — Shear a

— shuffle components of each pixel for a

— swap the source pixel window and the destination
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— remap 4 components of a

— compute new pixel = a*pixel+b for a

~ perform channel arithmetic on the pixels of a
clamp pixel between 0.0 (0) and 1.0 (0x800) for a
— call a spad-to-spad routine for each line of a

— subtract pixel value from 1.0 (0x800) for a

- shuffle components of each pixel fora

~ swap the source pixel window and the destination
~ perform channel arithmetic on the pixels of a

— resize source pixel window to destination

- Sheara

~Draw linesina

- swap the source

- swap the source

~reflect the

— transpose a

- transpose a

- convolve

= convolve

—seta

- circular shift

- circular shift

- Display a

~Zoominona

- resize source

~clear

—clear

- copy the source

—~ Make a new

- convolve

—convolve

- convolve

—convolvea

- convolve
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~seta
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— Get/put a block of

~ perform channel arithmetic on the

— perform channel arithmetic on the

- merge

- scale

— copy utility for

~ resize utility for

last error. ~
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— introduction to the Pixar image
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pixel forapixel window.. . . . ... ... ... ... libpirl:PirlShuffle(3H)
pixel forapixel window.. . . . ... .. ... .... libpt:PWShuffle(3C)
pixel fromitoadiskfile. . .. .. .. ... ... ... libpirl:PirlGetPic(3H)
Pixel TransferLibrary. . . . . . . . . . v . . . .. libpt:libpt(3C)
pixel value from 1.0 (0x800) for a pixel window. . . . . . . libpirl:PiriNot(3H)
pixel value from 1.0 (0x800) for a pixel window. . . . . . . libpt:PWNot(3C)
pixel valuesin apixel window. . . . . . .. ... ... libpirl:PirlRange(3H)
pixel valuestotherange [0, 1L.OE}.. . . . .. .. . ... libcolor:SSClamp(3C)
pixelwindow. . . . . ... ... ... ... libpip:PWCrc(3C)
pixel window. . .. . ... .. S e e e e e e e e libpip:PWHistogram(3C)
pixelwindow. . . .. ... ... ... ... libpip:PWRange(3C)
pixelwindow..- . . . . ... ... 000 0. libpirl:Pirl Axb(3H)
pixelwindow. — . . . . .. ..o 000, libpirl:PirlClamp(3H)
pixelwindow. . . . . ... ... .. ... 0., libpirl:PirlCrc(3H)
pixelwindow. . . . . . .. ... .. libpirl: PirlFrame(3H)
pixelwindow. . . . .. .. .00 0000 oL libpirl:PirlGetBuf(3H)
pixelwindow. . ... ... .. C e e e e e e e e libpirl:PiriGetRaster(3H)
pixelwindow. . . . . ... ... ..., libpirl: PirlHistogram(3H)
pixelwindow. . . .. ... ... 0000000, libpirl:PirlMap(3H)
pixelwindow. . . .. ... ... 000000 Libpirl: PirlNot(3H)
pixelwindow. . ... ... ... ... ... libpirl:PirlRamp(3H)
pixelwindow. . . . . . . ... 00 .. libpirl:PirlRange(3H)
pixelwindow. . . . . . .. . ... .00 e e e libpirl:PirlResize(3H)
pixelwindow. . . .. ... L 0000 libpirl:PirlRotate(3H)
pixelwindow. . . ... ... ............ libpirl:PirlShear(3H)
pixelwindow.. . . . . ... .00 libpirl:PirlShuffle(3H)
pixelwindow. . . . . ... ... ..o, libpirl:PirlSwap(3H)
pixelwindow. . . . ... ... ... .. ..., libpirl:PirlSweep(3H)
pixelwindow. . . .. ... ........ ..., libpt:PW4Map(3C)
pixelwindow.. . ... . ... .. 0.0 ..., libpt:PWAxb(3C)
pixelwindow. . . . . . . i oL e e e e . libpt:PWCha(3C)
pixelwindow. — . .. ... ... L0000 ..., libpt:PWClamp(3C)
pixelwindow. . . . . . ... .. e e libpt:PWGeneric(3C)
pixelwindow. . . .. ... ... ... ... ... libpt:PWNot(3C)
pixelwindow.. . . . ... ... 00 ..., libpt:PWShuffle(3C)
pixelwindow.. . . . . ... ... .. ... ... libpt:PWSwap(3C)
pixelwindow. . . . . . ... ... ... ... libpt:SSCha(3C)
pixel window. . . . . ... T libpx:PWResize(3C)
pixelwindow. . . .. ... ..., ... ... libpx:PW Shear(3C)
pixel window and set line characteristics. . . . . . . . . . libpirl:PirlLine(3H)
pixel window and the destination pixel window. . . . . . . libpirl:PirlSwap(3H)
pixel window and the destination pixel window.. . . . . . . libpt:PWSwap(3C)
pixel window around its center verticalaxis. - . . . . . . . . libpirl:PirlReflect(3H)
pixel window around the diagonalaxis.. . . . . . . . . .. libpirl:PirlTranspose(3H)
pixel window around the diagonalaxis.. . . . . . . . . . . libpt:PWTranspose(3C)
pixel window buffer with 1-d pulse (box). . . . . . . . . . libpip:PWBoxFilter(3C)
pixel window buffer with 1-d pulse (box). . . . . . . . . . libpirl:PiriBoxFilter(3H)
pixel window channelmask. . . . . . ... ... ... libpt:PW(3C)
pixel window contentsinx-and/ory. . . . . . . .. ... libpirl:PirlShift(3H)
pixel window contentsinx and/ory. . . . . . . . . ... libpt:PWShift(3C)
pixel window-onthemonitor. . . . .. . . . . ... .. libpirl:PirlDisplay(3H)
pixel windowonthemonitor. . . . . . . . . . . . ... libpirl:PirlZoom(3H)
pixel window to destination pixel window. . . . . . . ., . libpx:PWResize(3C)
pixel windowtocolor. = . . . . . . . .. . . 0. libpirl:PirlClear(3H)
pixel windowtocolor. . . . . ... ... ... ... libpt:PWClear(3C)
pixel window to the destination pixel window. . . . . . . . libpiri:PirlResize(3H)
pixel windowunderPirl. . . . . . . . ... ... ... libpirl: PirilNewPW (3H)
pixel window with 3x3filter. . . . . . . .. ... ... libpip:PWc33(3C)
pixel window with 3x3 separablefilter. . . . . . . . . .. libpip:PWc33s(3C)
pixel window witha I-dkemel. . . . . . .. ... ... libpip:PWConv(3C)
pixel window withal-dkemel. . . . .. .. ... ... libpirl: PirlConvolve(3H)
pixel window witha3x3kemel. .. . . . . .. .. . ... libpirl:PirlConvolve3x3(3H)
pixelwindows. . . . . ... ... .. e e e e libpirl:PirlArithmetic(3H)
pixel window’s channelmask. . . . . ... ... ... libpirl:PirlSetChannelMask(3H)
pixel windows intoathird. . . . . . . . .. ... ... libpt: PWMerge(3C)
pixel-bfora pixelwindow.. . .. .. ... ... ... libpirl:PirlAxb(3H)
pixels fromtoapixel window. . . . . . .. .. . ... libpirl:PirlGetBuf(3H)
pixelsofapixel window. . . . .. ... .. ..... libpt:PWCha(3C)
pixelsofapixelwindow. . . . . . . ... ... ... libpt:SSCha(3C)
pixelsusingspadmatte. . . . . . . . . .. ... ... libpt:SSPaint(3C)
pixelsusing the formula A*x+B. . . . . .. ... ... libpt:SSAxb(3C)
portions of the framebuffer. . . . . . .. .. . . . copy(l)
portions of the framebuffer. . . . . . . .. . .. ... resize(1)
print a descriptive error message explainingthe . . . . . . . libpirl:PirlErrR eport(3H)
print name list of a Chap objectfile. . . . . . e e chnm(1)
processinglibraty. . . . .. ... . L0000, libpip:libpip(3C)
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- convolve pixel window buffer with 1-d
- convolve scratchpad buffer with 1-d

- convolve pixel window buffer with 1-d
direction parameters. ~

— register quad_pixel ->

- register

- initialize

—drawa

- convert archives.to Chap

— produce 4

— clamp pixel values to the

- display an image from

—geta

memory. -

double-precision/ — compute approximate 4-way
— determine the smallest

- determine the smallest

- convert unnormalized CIE coordinates to
- convert

coordinates. — convert

= compute a Cyclic

- performs a Cyclic

— performs a Cyclic

~ performs a Cyclic

axis. -

- rotate a framebuffer

~write a Chap alu

~ manipulate Chap diagnostic instmction

~ Chap sysbus
- examine and modify Dumi
~ save and restore all volatile

- copy one scanline
window. -
- Chad
- Introduction to Pixar
- Pixar
- Pixar
= write/read Chap
stack. ~ save and
~ scale framebuffer
— compute approximate 4-way reciprocal square
- compute approximate 4-way square
~ 8SCopy with specified channel
~ call a spad-to-spad
~ Chad resource allocation
: PIXAR special filename determination
to Pixar library of general-purpose Chap
~ Chap sysbus register
- Chap symbol table
definitions.. ~
~ execute
- read/write Chap
- copy scratchpad channel array to
= copy
- download a Chap object file and start it
- Chap
- Pixar
~ Chap
- Chap
scratchpad stack. —

~ read/write Chap
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produce 4 random numbers. . . . . . . e e e e libpm:rrand(3C)
pulseDOX). o v . 4 v vt h e e e e e e e e libpip:PWBoxFilter(3C)
pulse (MOX). « . ¢ ¢ b vt e e e e e e e e e e e libpip:SSBoxFilter(3C)
pulse BOX). v v v v 4 e e i e e e e e e e e e e libpirl: PirlBoxFilter(3H)
PWCopy with user-specified axes, startand . . . . . . . . libpt:PWCopy(3C)
quad pixel. . .. .. 000 oL o e e e e e e libpm:xp(3C)
quad_pixel ->quad pixel. . . ... ... 0000 libpm:xp(3C)
quadratic warpingtable. . . . .. .. ... ... 0. libpx:stwarptable(3C)
ramp framebuffer window horizontally or vertically. . . . . . ramp(l)
rampintoapixelwindow. . . . ... ... ... ... libpirl: PirlRamp(3H)
random libraries. . . . . . . . e e e e . . chranlib(1)
randomnumbers. . . . . . 4 . 0 4 e e e e e e e e e libpm:rrand(3C)
range [0, 1.OEL. . . . ¢ v v 4 v it e e e e e e e e libcolor:SSClamp(3C)
raster files of variousformats. . . . . . . . . .. .. .. see(1)
raster image fileintoa pixel window. . . . . . . . . ... libpirl:PirlGetRaster(3H)
reada Chap Abusdevice. . . . . . . ... ... ... libpixar:ChapAbus(3H)
read/write Chap crossbarstate. . . . . . . . . . . . . . libpixar:ChapXbar(3H)
read/write Chap Mbus devices. . . . . . . . . . . ... libpixar:ChapMbus(3H)
read/write Chap runflagstate. . . . . . . . . . . . . .. libpixar:ChapStack(3H)
read/write Chap Sbusdevice. . . . . . . .. ... ... libpixar:ChapSbus(3H)
read/write multiple locations in Chap i msl.rucnon ...... libpixar:ChapRam(3H)
reciprocal square root of unsigned 32-bit . . . . . . . . . libpm:recsqrt(3C)
rectangle that surrounds animage. . . . . . . . . . . .. libpip:PWBBox(3C)
rectangle that surroundsanimage. . . . . . . . . . . .. libpirl: PirIBBox(3H)
red-green-blue values. e e e e e e e e e e e e e e e libcolor: X YZ2rgb(3C)
red-green-blue values to CIE coordmates ......... libcolor:rgb2xyY(3C)
red-green-blue values to unnormalized CIE . . . . . . . . libeolor:rgb2XYZ(3C)
Redundency Check (CRC) on a framebuffer. . . . . . . . . cre(l)
Redundency Check (CRC) ona pixel window. . . . . . . . libpip:PWCrc(3C)
Redundency Check (CRC) on a pixel window. . . . . . . . libpirl:PirlCrc(3H)
Redundency Check (CRC) on a scanline in scratchpad. . libpip:SSCrc(3C)
reflect the pixel window around its center vertical . . . . . . libpirl:PirlReftect(3H)
FEGIOM. &« v o ¢ ¢ o v 4 e st e e e e e s + + « . . rotate(l)
TEGISIEr. & 4 v v e e e e e e e e h e e e e e e libpixar:ChapAlu(3H)
T S T libpixar:Chaplast(3H)
register quad _plxel -> quad _pixel ............ libpm:xp(3C)
register routines. . . . . . C e e e e e e e e e . . libpixar:ChapReg(3H)
TEGISIETS. v & 4 4 6 o e e s e e e e e e e s .« .« . dumi(l)
registers from scratchyad stack. e e e e e e e e e e e libpg:stack(3C)
remap 4 componeats of a pixel window. . . . . . . ... libpirl:PirlMap(3H)
remap 4 components of a pixel window. . . . ... ... libpt:PW4Map(3C)
repeatedly intoa pixel window. . . . . . . . ... ... libpirl:PirlSweep(3H)
reset Chap and framebufferstate. . . . . . . . . . . .. libpixar:ChapReset(3H)
resize source pixel window to destination pixel . . . . . . . libpx:PWResize(3C)
resize utility for portions of the framebuffer. . . . . . . . . resize(1)
resource allocation routines. . . . . . . 4 4 .00 .. libchad:ChadAlloc(3H)
ResourceLibrary. . . . . . . .. . ... ... libpirl:libpirl(3H)
resource-management library. . . . . . . . ... « « . . libchad:ChadBegin(3H)
resource-management library. . . . .. ... ... L. libchad:libchad(3H)
TESOUTCES. + « o o « o o o o o o o o s s o o o o o o » libchad:ChadWrite(3H)
restore all volatile registers from scmtchpad e e e e e libpg:stack(3C)
RGBA intensities. . . . . e e e e e e e e scale(1)
root of unsigned 32-bit double—precnsnon fraction. . . . . .. libpm:recsqrt(3C)
root of unsigned 32-bitinteger. . . . . . . . ... ... libpm:sqrt(3C)
rotate a framebufferregion. . . . . . . .. .. .. ... rotate(1)
rotateapixel window. . . . . . ... Lo w . libpirl: PirlRotate(3H)
PORAtON. & v v ¢ ¢ 4 e 4 e e e e e e e e e e e e libpt:SSShuffle(3C)
routine for each line of aptxel WIndow. . . . . v . . e . libpt:PWGeneric(3C)
routines. . . .. .. 00 . . e e e e e e e e libchad:Chad Alloc(3H)
routines. . . . . . . c se s e e e e e e e libchad:getdevs(3H)
routines.. ~introduction . . . . . . .. ... ... libpg:libpg(3C)
TOULINES. .+ ¢ ¢ 4 v o o e e e e e e e e e e e e e libpixar:ChapReg(3H)
TOULIES. « ¢ v o ¢ s o o se oo o o o o o o a0 o v u libpixar:ChapSym(3H)
routines for defining and getting framebuffer ........ libg:fbgetdef(3H)
routinesonaChap. . « « ¢« v o 4 4 o v 4w e e v e .. libchad:ChadGo(3H)
runflagstate. . . . . . 0 0 0 e e h e e e e e e e s libpixar:ChapStack(3H)
runlengtharmay. . . . ¢« v v 0 v e e i e e e e e e e * libpt:CRCopy(3C)
runiength array to scratchpad pixelarmay. . . . . . . . .. libpt:RSCopy(3C)
umning. . . . . .. ... . s e e e s v+ + « « « chload(1)
ualimecontrol. . . v ¢ 4 v e e e e e s e e e e e libpixar:ChapRun(3H)
runtime environmententry/exit. . . . . . . . . . . ... libpirl: PirlBegin(3H)
MUIMMEMONIMOr. o &+ v ¢ v v « v o ¢ o s o o o o o o » charm(1)
rntimesymboltable. . . . .. ... ... .. ... . chapsym(5)
save and restore all volatile registers from P e s e e a libpg:stack(3C)
save frame buffer into picturefile. . . . . .. ... ... sv(l)
Sbusdevice. . . . . . e e b e e e e e e s libpixar:ChapSbus(3H)
Pixar
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channel array. — copy vertical

integer array. — copy vertical

- copy partial vertical

array. - copy vertical

/to frame buffer IFyCopy — copy partial vertical
buffer IFyCopy - copy/ IFxCopy: copy partial
- copy partial

- copy partial

- clear partial vertical

— performs a Cyclic Redundency Check (CRC) on a
- compare

- copy one

~ average 2

a Cyclic Redundency Check (CRC) on a scanline in
vertical scanline backwards from frame buffer to
— copy partial scanline from scratchpad to

- compare scanline pixel buffers in

— copy partial scanline from scratchpad to

— find the minimum and maximum values in a

~ add, subtract, muitiply and divide

— add, subtract, multiply and divide

- convolve

— convolve

- convolve

—convolve

- convolve

— copy

- —copy scratchpad integer array to

IFyCopy — copy partial vertical scanline from

— copy/. IFxCopy: copy partial scanline from
amay. ~— copy

—fill each Chap

- scratchpad to

- copy runlength array to

- save and restore all volatile registers from
SSBtoRGBA, SSAtoRGBA: Copy one channel from
/SSBtoRGBALUT, SSAtoRGBALUT: Copy one channel from
SSRRRRtoRRRR, ...: Copy one channel from

- copy component from

- copy partial scanline from

— copy partial scanline from

operator. ~

—4-way mapping of

— convolve pixel window with 3x3

- convolve scratchpad buffers with 3x3

— convolve scratchpad buffers with 5x5

- Draw lines in a pixel window and

vdl. -

use, —

- introduction to

- circular

- circular

window.. -

window.. —

- clear an integer array to a

color image. —mapa

color image. —~mapa

memory. - copy a

— average 2 scanlines down to one of half

Pixar

Permuted Index

scale framebuffer RGBA intensities. . . . . . . . . . . . scale(1)

scale pixels using the formula A*x+B. . . . . . . . ... libpt:SSAxb(3C)
scanline backwards from alpha fb channeltospad . . . . . . libpt:FCCopy(3C)
scanline backwards from alpha fb channeltospad . . . . . . libpt:FICopy(3C)
scanline backwards from frame buffer to scratchpad. . . . . . libpt:FSCopy(3C)
scanline from arbitrary fb channel to spad channel . . . . . . libpt:FRGBA Copy(3C)
scanline from scratchpad integer array to frame/ . . . . . . libpt:IFCopy(3C)
scanline from scratchpad integerarray to frame . . . . . . . libpt:IFCopy(3C)
scanline from scratchpad to scratchpad. . . . . . . . . . . libpt:SCCopy(3C)
scanline from scratchpad to scratchpad. . . . . . . . . . . libpt:SSCopy(3C)
scanline in framebuffer. . . . . . ... .. ... ... libpt:SFCopy(3C)
scanlinein scratchpad. . . . ... L. .. L L. L. libpip:SSCrc(3C)
scanline pixel buffersin scratchpad. . . . . . . .. . .. libpt:SSCompare(3C)
scanline repeatedly into a pixel window. . . . . . . ... libpirl: PirlSweep(3H)
scanlines downtoone of halfsize. . . . . . . . .. ... libpx:SSHalve(3C)
scratchpad. —performs . . . . ... .. L. L. .., libpip:SSCrc(3C)
scratchpad. ~copypartial . . . ... ... ... ... libpt:FSCopy(3C)
scratchpad. . . . . . ... L 00000 L. libpt:SCCopy(3C)
seratchpad. . . . . . .00 L e e e e e e libpt:SSCompare(3C)
seratchpad. . . . . .. .00 e e e libpt:SSCopy(3C)
scratchpadarray. . . . . .. .. .. 00000 ..., libpip:SSRange(3C)
scratchpadammays. . . . .. . . . . s e e e e e e e libpip:PWArithmetic(3C)
scratchpadamays. . . . . . 0 . .40 e e 4. e . libpip:SSArithmetic(3C)
scratchpad buffer with I-dkernel. . . . . . . . . . ... libpip:SSConv(3C)
scratchpad buffer with I-dpulse(box). . . . . . . . . .. libpip:SSBoxFilter(3C)
scratchpad bufferswith 3x3 kemel. . . . . . . . . . .. libpip:C33(3C)
scratchpad buffers with 3x3 separable kernel. . . . . . . . libpip:C33s(3C)
scratchpad buffers with 5x5 separable kernel. . . . . . . . libpip:C55s(3C)
scratchpad channel array to runlengtharray. . . . . . . . . libpt:CRCopy(3C)
scratchpadintegerarray. . . . . . . . .. . ... ... libpt:CICopy(3C)
scratchpad integer array to frame buffer/ /buffer . . . . . . libpt:IFCopy(3C)
scratchpad integer array to frame buffer IFyCopy . . . . . . libpt:IFCopy(3C)
scratchpad integer array to scratchpad integer . . . . . . . libpt:CICopy(3C)
scratchpad memory with itsaddress. . . . . . . . . . .. libpixar:ChapSpad(3H)
scratchpad merge using UNDER operator. . . . ... . .. . libpt:SSMerge(3C)
scratchpad pixelarray. . . . . . . . ... ... ... libpt:RSCopy(3C)
scratchpadstack. . . . . . . . . .. ... ... ... libpg:stack(3C)
scratchpad to 4 channels. SSRtoRGBA, SSGtoRGBA, .« libpt:SSCopyRGBA(3C)
scratchpad to 4 channels through a colortable. . . . . . . . libpt:SSCopyRGBALUT(3C)
scratchpad to anotherchannel. - . . . . . . . ... ., .. libpt:SSCopyComp(3C)
scratchpad to frame buffer in increasingyorder. . . . . . . libpt:RGBAFCopy(3C)
scratchpadtoscratchpad. . . . . . . . ... .. ... libpt:SCCopy(3C)
scratchpadtoscratchpad. . . . . . .. L L L L. L., libpt:SSCopy(3C)
scratchpad to scratchpad merge using UNDER . . . . . . . libpt:SSMerge(3C)
scratchpad values using a mapping table. . . . . . . . .. libpt:SS4Map(3C)
separablefilter. . . . . . . ... . ... ... L. libpip:PWc33s(3C)
separablekernel. . . . . .. ... ..., ..., libpip:C33s(3C)
separablekernel. . . . .. . .. ... ... ... libpip:C55s(3C)
sequential decoding of tile fromdisk. . . . . . . .. ... libpicio:PicDecode(3H)
sequential encoding of atiletodisk. . . . . . . .. ... libpicio:PicEncode(3H)
set a pixel window chanpelmask. . . . . . . ... ... libpt:PW(3C)

seta pixel window’s channelmask. . . . .. ... ... libpirl: PirlSetChannelMask(3H)
set and clear Chap breakpoints. . . . . . . . . .. . .. libpixar:ChapBpt(3H)
set gamma-correctedcolormap. . . . . . L. . L L. .. gamma(l)

set line characteristics. C e v s e e e e e e e libpiri:PirlLine(3H)

set the location of a video controllercursor. . . . . . . . . libpixar:VideoCursor(3H)
set up filter coefficients for subsequenthdlor - . . . . . . . libpx:SSScale(3C)

set video controller display state. . . . . . . . . ... .. libpixar:VideoDisplay(3H)
set/clear options of a memory controller. . . . . . . . .. mctrl(8)

set/reset Chap interrupt handling. . . . . . . ... ... libpixar:ChapWait(3H)
setup a disk bufferdeviceforuse. . . . . . . ... ... libpixar:DbOpen(3H)

-~ setup a Dumi device for diagnosticuse. . . . . . . . . .. libpixar:DumiOpen(3H)
setup a memory controller device for diagnostic . . . . . . libpixar:MctrlOpen(3H)
Shearapixelwindow. . . . . . . . . .. . .. ... libpirl:PirlShear(3H)
Shearapixelwindow. . . . . . ... ...... ... libpx:PWShear(3C)
shell-level Pixar utilities. T intro(1)
shift pixel window contents in X and/ory. . . . ... . . . . libpirl:PirlShift(3H)
shift pixel window contentsinx and/ory. - . . . . . . . . . libpt:PWShift(3C)
shuffle components of each pixel forapixel . . . . . . . . libpirl: PiriShuffle(3H)
shuffle components of each pixel forapixel . . .. . .. . libpt:PWShuffle(3C)
single channelvalue. . . . . . ... ... ... ... libpt:SICopy(3C)
single component through a colortable toforma . . . . . . libpip:PWMap(3C)
single component through a colortabletoforma . . . . . . libpirl: PirlMapComp(3H)
single tile between locations in frame buffer . . . . . . . . libpt: TBCopy(3C)

SIZE i h e e e e e e e e e e e e e e e e e libpx:SSHalve(3C)
sizeofaChapobjectfile. . .. ... ..+ ... ... chsize(1)
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Permuted Index

- determine the

~ determine the

window. — swap the

window.. — swap the

- resize

window. — copy the

- warp

scanline backwards from alpha fb channel to

copy vertical scanline from arbitrary fb channel to
scanline backwards from alpha fb channel to

- merge pixels using

window. —call a

~ $SCopy with

fraction. — compute approximate 4-way reciprocal

- compute approximate 4-way

channels. SSRtoRGBA, SSGtoRGBA, SSBtoRGBA,
SSRtoRGBALUT, SSGtoRGBALUT, SSBtoRGBALUT,
scratchpad to 4 channels. SSRtoRGBA, SSGtoRGBA,
scratchpad to 4/ SSRtoRGBALUT, SSGtoRGBALUT,
from scratchpad to 4 channels. SSRtoRGBA,
one channel from scratchpad to 4/ SSRtoRGBALUT,
to another channel.
one channel from scratchpad to 4 channels.
SSAtoRGBALUT: Copy one channel from scratchpad to/

and restore all volatile registers from scratchpad

- PirlCopy with user-specified axes,

-~ PWCopy with user-specified axes,

~download a Chap object file and

-~ dynamically load and

- reset Chap and framebuffer

- read/write Chap runflag

- read/write Chap crossbar

- set video controller display

- set up filter coefficients for

- add,

- add,

window. -~

window. —

- memory management

~ memory management

— determine the smallest rectangle that

~ determine the smallest rectangle that

pixel window. —

pixel window.. —

- Chap runtime

- display Chap

~ Chap

- Chap

~ Chap runtime symbol

~ display Chap symbol

4-way mapping of scratchpad values using a mapping
from scratchpad to 4 channels through a color
- initialize quadratic warping

- Chap symbol

— map a single component through a color

— map a single component through a color

~ initialize the pixar and the configuration

- Warp source to

- merge two pixel windows into a

~ merge two frame buffer windows onto a
Copy one channel from scratchpad to 4 channels
~ map a single component

- map a single component

~copy a single

—cleans out the

- sequential decoding of

- tiletobufferl’/O. . . . . .

- sequential encoding of a

- —Chap configuration

- framebuffer animation

- framebuffer

- introduction to Chap Pixel
~ introduction to Pixar image

July 1986

smallest rectangle that surrounds animage. . . . . . . . . libpip:PWBBox(3C)
smallest rectangle that surrounds an image. . . . . . . . . libpirl: PirIBBox(3H)
source pixel window and the destination pixel . . . . . . . libpirl: PirlSwap(3H)
source pixel window and the destination pixel . . . . . . . libpt:PWSwap(3C)
source pixel window to destination pixel window. . . . . . . libpx:PWResize(3C)
source pixel window to the destinationpixel . . . . . . . . libpirl:PiriResize(3H)
SOUrCELOTArgEl. & v o« v o 4 o s 4 e e s s w e e e + . libpx:stwarp(3C)

spad channel array. —copy vertical . . . . . . . . . .. libpt:FCCopy(3C)
spadchannelarray. — . . . . . ¢ . ¢ o o 0 0 000 o. . libpt:FRGBA Copy(3C)
spad integerarray. —copy vertical . . . . . . . . . ... libpt:FICopy(3C)
spadmatfe. . . . ¢ . . e e e b e e e e e e e e e s libpt:SSPaint(3C)
spad-to-spad routine for each lineof apixel . . . . . . .. libpt:PWGeneric(3C)
specified channel rotation. . . . . . . .. . .. . . libpt:SSShuffle(3C)
square root of unsigned 32-bit double-precision . . . . . . . libpm:recsqrt(3C)
square root of unsigned 32-bitinteger. . . . . . . . . .. libpm:sqrt(3C)
SSAtoRGBA: Copy one channel from scratchpad to 4 . libpt:SSCopyRGBA(3C)

SSAtoRGBALUT: Copy one channel from scratchpadto 4/ . .
SSBtoRGBA, SSAtoRGBA: Copy one channel from . .
SSBtoRGBALUT, SSAtoRGBALUT: Copy one channel from
SSCopy with specified channel rotation.
SSGtoRGBA, SSBtoRGBA, SSAtoRGBA: Copy one channel
SSGtoRGBALUT, SSBtoRGBALUT, SSAtoRGBALUT: Copy
SSRRRRtoRRRR, ...: Copy one channel from scratchpad . .
SSRtoRGBA, SSGtoRGBA SSBtoRGBA, SSAtoRGBA: Copy
SSRtoRGBALUT, SSGtoRGBALUT, SSBtoRGBALUT,
stack. —save . . . ..
start and direction parameters .............
start and direction parameters. . . . .
startit running. . .
start up a file in the Chap
state.
State. . . o L e e e e e e e e e e e e e e e e e e s
state. o v e e
state. “ e e e e
subsequenthdlorvdl. . . . . . . .. ... ...
subtract, multiply and divide scratchpad arrays. .
subtract, multiply and divide scratchpad arrays.
subtract pixel value from 1.0 (0x800) for a pixel
subtract pixel value from 1.0 (0x800) for a pixel
support.
support.
surrounds animage. . . . . . 4 v . v e e e e e e e .
surrounds an iMAage. . . v . o 4w 4 e e e e e e e . s
swap the source pixel window and the destination
swap the source pixel window and the destination
SYCOPY. '+ v v ¢ v v v vt e e e e e e e e e e e
symbol table.
symboltable. . . . . . . . v o h oo o el
symbol table routines. . . .
sysbus register routines.
table. . .
table. . . ...
table. - . .. ... 0 0.
table. /SSAtoRGBALUT: Copy one channel e e e e
table.
tableroutines. . . . . . . o0 000 oo
table to form a color image.
table to form a color image.
tables. . . .. .. o e e e s e e e e e e
Take the histogram of a picture
target. . . .
thid. . . .
third. . . . 0 0 s s e e e e e e e e e e e e
through a color table /SSAtoRGBALUT e e s
through a color table to form a color image.
through a color table to form a colorimage. . . .
tile between locations in frame buffermemory. . .
tile block area. . .
tile from disk.

.........

...............

.........
................
...............

..........

................
.................
......
.......

......

......
........

......................

......

....................

----------------

......................

..............

..............

..............

.............
.....

....................

-----
........
.....
.....
..................
.....................

...........

tiletodisk. .+ .« . v ¢ 4w 0w .
ool ... e e e e e e e e e e
tool.
Transfer Library.
transformation library.

.........
S s e e s b 4 e e e s s 8 e e e s e s s e e e .
------

...................

................
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1libpt:SSCopyRGBALUT(3C)

. libpt:SSCopyRGBA(3C)

libpt:SSCopyRGBALUT(3C)
libpt:SSShuffie(3C)

. libpt:SSCopyRGBA(3C)

libpt:SSCopyRGBALUT(3C,
libpt:SSCopyComp(3C)
libpt:SSCopyRGBA(3C)

. libpt:SSCopyRGBALUT(3C)

libpg:stack(3C)
libpirl:PirlCopy(3H)
libpt:PWCopy(3C)
chload(1)
libpixar:ChapLoadGo(3H)
libpixar:ChapReset(3H)
libpixar:ChapStack(3H)
libpixar:ChapXbar(3H)
libpixar:VideoDisplay(3H)
libpx:SSScale(3C)
libpip:PW Arithmetic(3C)
libpip:SSArithmetic(3C)
libpirl:PiriNot(3H)
libpt:PWNot(3C)
libpg:mman(3C)
zzsave:mman(3C)
libpip:PWBBox(3C)
libpirl:PirlBBox(3H) .
libpirl:PirlSwap(3H)
libpt:PWSwap(3C)
libpt:SYCopy(3C)
chapsym(5)

chmap(1)

. libpixar:ChapSym(3H)

libpixar:ChapReg(3H)
chapsym(5)

. chmap(1)

libpt:SS4Map(3C)

. libpt:SSCopyRGBALUT(3C)

libpx:stwarptable(3C)
libpixar:ChapSym(3H)
libpip:PWMap(3C)
libpirl:PirlMapComp(3H)
pixinit(1)

hg(1)

libpx:stwarp(3C)
libpt:PWMerge(3C)
merge(1)
libpt:SSCopyRGBALUT(3C)
libpip:PWMap(3C)
libpirl:PirlMapComp(3H)
libpt:TBCopy(3C)
libpt:TB(3C)
libpicio:PicDecode(3H)

. libpicio:PicRead(3H)
. libpicio:PicEncode(3H)

chconfig(8)
loop(1)

tool(1)
libpt:libpt(3C)
libpx:1libpx(3C)

Pixar



Yixar

— scratchpad to scratchpad merge using

—Make a new pixel window

— begin/end a dynamic load or

— convert red-green-blue values to

values. — convert

compute approximate 4-way reciprocal square root of
— compute approximate 4-way square root of

— setup a disk buffer device for

- setup a Dumi device for diagnostic

- setup a memory controller device for diagnostic
parameters. — PirlCopy with

parameters. —PWCopy with

— 4-way mapping of scratchpad values

— merge pixels

— scale pixels

— scratchpad to scratchpad merge

~ introduction to shell-level Pixar

- video board

~ copy

-~ resize

frame buffer in increasing y order to a component
- clear an integer array to a single channel

- subtract pixel

- subtract pixel

unnormalized CIE coordinates to red-green-blue
~ find the mirimum and maximum

~find the minimum and maximum pixel

— find the minimum and maximum

- convert red-green-blue

— clamp pixel

~ convert red-green-blue

— 4-way mapping of scratchpad

~ display an image from raster files of

— set up filter coefficients for subsequent hdl or
— multiply a double-precision

- compare a Chap object file to the downloaded
- reflect the pixel window around its center

to spad channel array. ~ copy

to spad integer array. ~ copy

scratchpad. - copy partial

channel armray. -~ copy

/array to frame buffer IFyCopy - copy partial
~ clear partial

— ramp framebuffer window horizontally or

~ open/close a

— get/set the

- set the location of a

- Pixar

- get/set

- set

- save and restore all

- initialize quadratic

- divide two pixel

~ set a pixel

- merge two pixel

— merge two frame buffer

- circular shift pixel window contents in

- circular shift pixel window contents in

— circular shift pixel window contents in x and/or
~ circular shift pixel window contents in x and/or
from scratchpad to frame buffer in increasing

— clear frame buffer in increasing

Permuted Index

transpose a pixel window around the diagonal axis.. . . . . . libpirl:PirlTranspose(3H)
transpose a pixel window around the diagonal axis.. . . . . . libpt:PWTranspose(3C)
type out picture file information. . . . . ... .. ... gtinfo(1)
UNDEROperator. . . + v v v v v v o v v v v v v v libpt:SSMerge(3C)
underPirl. . . . .. . ..o 0oL L libpirl: PiriNewPW(3H)
unload. . . . L L L L Lo e e e e e e e libpixar:ChapLoad(3H)
unnormalized CIE coordinates. . . . . . . . . . . ... libcolor:rgb2XYZ(3C)
unnormalized CIE coordinates to red-green-blue . . . . . . libcolor:XYZ2rgb(3C)
unsigned 32-bit double-precision fraction. — ., . . .. . . . libpm:recsqrt(3C)
unsigned 32-bitinteger. . . . . . .. ... ... ... libpm:sqrt(3C)
L libpixar:DbOpen(3H)
USE. v v v v v o e e e e e e e e e e e e e e e e libpixar:DumiOpen(3H)
L T libpixar:MctrlOpen(3H)
user-specified axes, start and direcnon .......... libpirl:PirlCopy(3H)
user-specified axes, start and direction . . . . . . . . . . libpt:PWCopy(3C)
using amappingtable. . . . . ... . ... ..., . libpt:SS4Map(3C)
usingspadmatte. . . . . . ... e 0w e .. libpt:SSPaint(3C)
usingtheformulaA*x+B. . . . . . . ... ... ... libpt:SSAxb(3C)
using UNDERoperator. . . . . . . . . . . ... ... libpt:SSMerge(3C)
utilities. . . . L L. L L Lo e intro(1)
utiity. . ... Lo e e e e e e e e video(1)
utility for portions of the framebuffer. . . . . . . . . .. copy(1)
utility for portions of the framebuffer. . . . . . . . .. . resize(1)
value. —clear . .. . . e e e e e e e e e e e libpt:CFCopy(3C)
valle, ... e L e s e s e e e e e e e e e libpt:SICopy(3C)
value from 1 0 (0x800) forapixel window. . . ... ... libpirl:PirlNot(3H)
value from 1.0 (0x800) for a pixel window. . . . . . . . . libpt:PWNot(3C)
values. —comvert . . . .. 0. v . . ... libcolor:XYZ2rgh(3C)
valuesinapixelwindow. . . .. .. ... .. .... libpip:PWRarnge(3C)
valuesinapixel window. . . . .. .. ... .. ... libpirl:PirlRange(3H)
valuesin a scratchpadarray. . . . . . . .. ... ... libpip:SSRange(3C)
valuesto CIE coordinates. ~ . . . . . . ... . . .. ... libcolor:rgb2xyY(3C)
valuestotherange[0,1.0E].. . . . . . .. .. .. ... libcolor:SSClamp(3C)
values to unnormalized CIE coordinates. . . . . . . . . . libcolor:rgb2X YZ(3C)
values using a mappingtable. . . . .. ... ... ... libpt:SS4Map(3C)
variousformats. . . . . . . . 4 . h e e e e e e e . see(l)
vdl, e e e e e e e e e libpx:SSScale(3C)
vector list by a double-precisionmatrix. . . . . . .. .. . libpm:matrix(3C)
VEISION. v v v i e e e e e e e e e e e chemp(1)
verticalaxis. . . . . . . .. oL L e e e . libpirl: PirlReflect(3H)
vertical scanline backwards from alpha fb channel . . . . . libpt:FCCopy(3C)
vertical scanline backwards from alpha fb channel . . . . . libpt:FICopy(3C)
vertical scanline backwards from frame bufferto . . . . . . libpt:FSCopy(3C)
vertical scanline from arbitrary fb channeltospad . . . . . . libpt:FRGBACopy(3C)
vertical scanline from scratchpad integer ammayto/ . . . . . . libpt:IFCopy(3C)
vertical scanline in framebuffer. = . . . . . . . .. ... libpt:SFCopy(3C)
vertically. . . . . . . . ... .0 e, ramp(1)
videoboard utility. . .. . .. . e e e e e e e e e video(1)
video colorbargenerator. . . . . . . . .. .. ... . cbars(1)
videocontroller. . . . . . .. ... ... ... ... libpixar:VideoOpen(3H)
video controllercolormap. . . . . . . . .. ... ... libpixar:VideoCmap(3H)
videocontrollercursor. . . . . 4 . . .. e 4. . . libpixar:VideoCursor(3H)
video controller device interface. . . . . . . . .. . video(4)
video controller display format. . . . . . .. ... ... libpixar:VideoFormat(3H)
videocontrollerdisplay state. . . . . . . . . ... ... libpixar:VideoDisplay(3H)
volatile registers from scratchpadstack. . . . . . . . . .. libpg:stack(3C)
warpsourcetotarget. . . . . . . . . ... .. ... libpx:stwarp(3C)
warpingtable. . . . . . ... .. L. oL, libpx:stwarptable(3C)
windows. . . .. L. oo s e e e e e libpirl:Pirl Arithmetic(3H)
window’s channel mask. ................ libpirl:PirlSetChannelMask(3H)
windows intoathird. . . . . . . .. ... . ... .. libpt:PWMerge(3C)
windowsontoathird. . . . . . . . . ... ... ... merge(1)
writea Chapaluregister. . . . . . . ... ... ... libpixar:ChapAlu(3H)
write/read Chapresources. . . .+ « ¢ « ¢ . ... . . . libchad:ChadWrite(3H)
xand/ory. .. . o e e e e e e e e e e e libpirl: PirlShift(3H)
xandlory. . . ... .. ..., e e e e e libpt:PWShift(3C)
) 2 . e e e e e e e e e e libpirl: PirlShift(3H)
y. . e e e e e e e e libpt:PWShift(3C)
y order. - copy component .............. libpt:RGBAFCopy(3C)
yordertoacomponentvalue. . . . . . . . . ... ... * libpt:CFCopy(3C)
YECODY. « v v v v o i e e e e e e e e e libpt: YFCopy(3C)
YSCOPY. v v v v v e e e e e e e e e e e e libpt:YSCopy(3C)
Zoom in on a pixel window on the monitor. . . . . . . . . libpirl:PirlZoom(3H)
-xh- July 1986
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NAME
intro - introduction to shell-level Pixar utilities
DESCRIPTION
This section describes the shell-level programs for interacting with the Pixar Image Computer.
Many frame buffer programs accept the following options.
~fb fbname
Most of these programs will read the FBDEFS environment variable for finding the default frame
buffer window. Specify a frame buffer window on a command line using the —fb fbname option.
It is either a string delimited by "" (quotation' marks), or a frame buffer as defined in the
LFBDEFS environment variable. This option is described in more detail in fbdefs(7) and
FbGetDefs(3H).
~srcfb foname
~tmpfb fbname
—dstfb fbname
Many programs use source, temporary and destination frame buffers rather than a single —fb
option. Specify these frame buffer windows in the same manner as for the —fb option. If any of
srcfb, dstfb, or tmpfb are not specified, but their corresponding windows are specified, they will
each default to the FBDEFS environment variable. If any of srcfb, dstfb, or tmpfb are not
specified, nor are their corresponding windows, then srcfb will default to dstfb, dstfb will
default to srcfb, and tmpfb will default to dstfb. If none of these are specified, the program will
read the FBDEFS environment variable for finding the default frame buffer window. This set up
may sound complicated, but in practice yields the most intuitively expected results.
—W xmin xmax ymin ymax .
Denotes a subwindow of the frame buffer, expressed relative to the top left corner of the frame
buffer.
—~8re xmin xmax ymin ymax
—tmp xmin xmax ymin ymax
—dst xmin xanax ymin ymax
Denotes subwindows of frame buffers srefb, tmpfb and dstfb respectively, expressed relative to
the top left corner of their respective frame buffers.
~ch selectchan
The channel select option; sets a write mask for the window. selectchan is a sequence of 1 to 4
characters from the set {r, g, b, a, R, G, B, A}, without repetition. For example: —ch rb will select
the red and blue channels, —ch a selects only the alpha channel, —ch aGrB will select all four
channels.
~shuffle shufflechan
The channel shuffle option; sets a permutation of the channels for the window. shufflechan is a
sequence of 4 characters from the above set, for example: RRRR gbaA rgrg are all legal.
Where used, the optional argument color is short for the usual color specification [red [green blue [alpha]]],
where the color (0, 0, 0, 0) is assumed if the argument is not given, the color (red, red, red, red) is assumed
if only red is specified, and the color (red, green, blue, 0) is assumed if alpha is not specified.
Many of these programs do not deal with the frame buffer at all; among these are the Chap assembler,
linker and loader.
SEE ALSO

intro(3H), intro(3C)

Release 1.2 November 21, 1986 : 1
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DEVELOPMENT TOOLS

Name

charm
chas
che
chcmp
chd
chld
chload
chmap
chnm
chranlib
chsize
dumi

Page

charm.1
chas.1
chc.1
chemp.1
chd.1
chld.1
chload.1
chmap.1
chnm.1
chranlib. 1
chsize.1
dumi.1

GRAPHICS TOOLS

Name

blur
cbars
cha
clamp
clr
conv
copy
cre
gamma
gt
gtinfo
guide
hg
loop
merge
pixinit
ramp
resize
rotate
scale
see

sv
tool
video

Release 1.2

Page

blur.1
cbars.1
cha.l
clamp.1
cir.l
conv.1
copy.l
cre.l
gamma.l
gt.l
gtinfo.1
guide.1
hg.1
loop.1
merge.1
perm.1
pixinit.1
ramp.1
resize.1
rotate.1
scale.1
see.l

. sv.l

tool.1
video.1

Pixar Programmer’s Manual

Description

— Chap runtime monitor

- Chap assembler

—-Chap compiler

- compare a Chap object file to the downloaded version
— Chap disassembler

~ Chap link editor

— download a Chap object file and start it running
- display Chap symbol table

- print name list of a Chap object file

— convert archives to Chap random libraries

— size of a Chap object file

— examine and modify Dumi registers

Description

— applies a box filter to the framebuffer

- video colorbar generator

— perform linear arithmetic on framebuffer channels
- clamp the contents of a framebuffer to [0..2048]

- framebuffer clear

— convolve a framebuffer image with a 3x3 filter

- copy utility for portions of the framebuffer

— compute a Cyclic Redundency Check (CRC) on a framebuffer
- set gamma-corrected colormap

- get a frame buffer image from a picture file

- type out picture file information

~ display fieldguide in framebuffer

— Take the histogram of a picture

— framebuffer animation tool

- merge two frame buffer windows onto a third

- permutations of the frame buffer

- initialize the pixar and the configuration tables

~ ramp framebuffer window horizontally or vertically
- resize utility for portions of the framebuffer

- rotate utility for portions of the framebuffer

- scale framebuffer RGBA intensitiesn

— display a frame buffer image from a variety of types of picture file
- save frame buffer into picture file

— framebuffer tool

- video board utility

November 21, 1986
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NAME

charm - Chap runtime monitor

SYNOPSIS

charm [ —x ] [ -Idir ] [ chap-device ]

DESCRIPTION

charm is the Chap runtime monitor. With charm a user may interactively interrogate the state of a Chap,
load and link-edit Chap code, and control the execution of programs running in a Chap. charm uses the
Chap diagnostic interface and the facilities described in chap(4).

Options:
-x instructs charm to open the specified (or default) Chap device with exclusive access; this overrides
the normal shared access.

-1 may be used to specify directories in which files to be read with $< or $<< (see below) may be
found. Normally, charm searches only in the directory ‘‘/usr/pixar/lib/charm’’, Multiple direc-
tories may be specified in this way. A specific Chap may be designated using Chap device; charm
uses ‘‘/dev/chap0’’ by default.

charm ignores QUIT signals; INTERRUPT signals cause return to the next charm command.

When charm is ready to accept commands from the keyboard, it prompts with ‘> >’ and waits for input. In
general, requests to charm are of the form

[address] [,count] [command] [;]

If address is present, the current address, referred to as “‘dot”’, is set to address. Initially, dot is set to 0.
For most commands count specifies how many times the command should be executed. The default count
is 1. address and count may be expressions.

EXPRESSIONS

charm processes two types of expressions: those involving scalar quantities, and those involving vectors (of
length 4). Where two scalar expressions are combined, the obvious arithmetic is performed. Combining
two vector expressions results in a component-by-component application of the appropriate operator.
When a vector and a scalar are combined, the scalar is combined with each element of the vector to gen-
erate a vector result. Constants are considered scalars. 4-way registers (e.g., the ALU accumulator) are
treated as vector expressions.

The value of dot.
+ The value of dot incremented by the current increment.

~

The value of dot decremented by the current increment.
" The last address typed.

integer A number. The prefixes “‘Ox’’ and ‘“‘0X”’ force interpretation in hexadecimal radix; the prefix
0’ forces interpretation in octal radix; ‘‘Ot”” and *‘OT”’ force interpretation in decimal radix. If
no prefix appears, then the default radix is used; see the $d command. The default radix is ini-
tially decimal. The hexadecimal digits are 0123456789abcdefABCDEF with the obvious values.

integer fraction
A 16-bit Pixar fixed-point number. If the fraction is followed by an e or E, the number is treated
as a component value (eleven bits of fraction). If the fraction is followed by an f or F, the
number is treated as a coefficient value (fourteen bits of fraction). By default, fixed-point
numbers are treated as component values. The integer portion of a fixed-point number must be
specified in base ten, either explicitly with a “‘Ot” prefix, or implicitly by setting the input radix
to 10; see the $d command.

<name  The value of name, which is either a variable name or a register name. charm maintains 36 vari-

ables: a-z and 0-9. The register names are the same as those used by the Chap assembler; §4.4 of
the Charm Reference Manual provides a complete list.

Release 1.2 July 8, 1986 1
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symbol A symbol is a sequence of upper or lower case letters, underscores or digits, not starting with a
digit. The backslash character \ may be used to escape other characters. The value of the symbol
is found by first checking the list of known registers then, failing there, looking in the symbol
table.

(exp) The value of the expression exp.

Monadic Operators

*exp The contents of the tessellated scratchpad location addressed by exp.
@exp  The contents of the untessellated scratchpad location addressed by exp.
—exp Integer negation.

exp Bitwise complement.

lexp Logical negation.

Dyadic Operators

Dyadic operators are left associative and less binding than monadic operators.
el+e2  Integer addition.

el-¢2  Integer subtraction.

el*e2  Integer multiplication.

el%e2 Integer division.

el&e2 Bitwiée conjunction.

elle2 Bitwise disjunction.

el#e2  Round el up to the next multiple of €2.

COMMANDS
Most commands consist of a verb followed by a modifier or list of modifiers. The following verbs are
available.

u Locations starting at address in instruction RAM are printed according to the format f. dot is
incremented by the sum of the increments for each format letter.

if Locations starting at address in scratchpad RAM are printed according to the format f and dot is
incremented as for “‘?”°. :

=f The value of address itself is printed in the styles indicated by the format f. (This may not be used
with the i format.).

A format f, consists of one or more characters that specify a style of printing. Each format may be pre-
ceded by a decimal integer that is a repeat count for the format letter. While stepping through a format, dot
is incremented by the amount given for each format letter. If no format is given, the last format is used.

Lower-case letter formats used with the / operator force charm to interpret the address as a tessellated
address; upper-case letters cause the address to be interpreted as un-tessellated.

The format letters available are as follows:

Print the value in octal (O for untessellated).

Print the value in decimal (D for untessellated).

Print the value in hexadecimal (X for untessellated).

Print the value as an unsigned decimal number (U for untessellated).

Print the value as an 11-bit fixed point number (E for untessellated).

Print the value as a 14-bit fixed point number (F for untessellated).

Print the value as a machine instruction.

Print the value of dot in symbolic form. Symbols are checked to ensure that they have an
appropriate type as indicated below:

B =me o Ko

Release 1.2 July 8, 1986 2
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/local or global data symbol
Mocal or global text symbol
=local or global absolute symbol
(A for untesselated).

Print the addressed value in symbolic form using the same rules for symbol lookup as a (P for
untessellated).

Print the value of dot in the form pixel.component, where the specified component is one of
‘““RGBA’’ (B for untessellated).

Print the addressed value in the form pixel .component, as for the b format (Z for untessellated).
When preceded by an integer, tabs to the next appropriate tab stop. For example, 8t moves to the
next 8-space tab stop.

Print a space.

Print a newline.

Print the enclosed string.

dot is decremented by the current increment; nothing is printed.

dot is incremented by 1; nothing is printed.

dot is decremented by 1; nothing is printed.

Print the value as an ASCII character. Control characters are printed as "X and the delete charac-
ter is printed as *?.

Print a string of characters (terminated by a null byte).

newlineR

Repeat the previous command with a count of 1.

[7w value ...

Write a 1-word value into the addressed locations. If the command is W, the address is treated as
untessellated. If the address expression is 4-way, the value is written to each of the four com-
ponents. Multiple values are written into consecutive locations. If a count is specified, the write
command is repeated count times with dot incremented each time (useful for clearing a block of
scratchpad).

>name dot is assigned to the variable or register named. If a 4-way register is specified and dot is a scalar
expression, its value is assigned to each component of the register. Assigning a vector expression
to a variable causes it to be treated later as a vector expression.

$modifier

Miscellaneous printing commands. The available modifiers are:

i Read commands from the file f. If this command is executed in a file, further commands
in the file are not seen. If f is omitted, the current input stream is terminated. If a count is
given, and is zero, the command will be ignored. The value of count will be placed in
variable 9 before the first command in f is executed.

< Similar to < except it can be used in a file of commands without causing the file to be
closed. Variable 9 is saved during the execution of this command and restored when it
completes. There is a (small) finite limit to the number of << files that can be open at
once.

>f Append output to the file f, which is created if it does not exist. If fis omitted, output is
returned to the terminal.

a Print the scratchpad address registers. If count is specified, only the first count registers
are displayed.

b Print all breakpoints and their associated counts and commands.

Print a stack backtrace. The backtrace shows the value of the pe, Ic, and runflag at each
level in the stack. If count is given, then only the first count frames are printed. If
address is specified, the backtrace commences at that stack level.

Release 1.2 July 8, 1986 3
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smodifier
Manage the execution of the Chap. The available modifiers are:

Release 1.2
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Set the default radix to address and report the new value. Note that address is interpreted
in the (old) current radix. If no radix is specified, charm reports the the current radix.

Print the names and values of external symbols. If an address is specified, it is inter-
preted as a symbol table type; the possible values are: 2 (absolute symbols), 4 (text sym-
bols), 6 (data symbols), and 8 (bss symbols).

Print the names and values of local symbols. Any address specified is interpreted as for
e

Print the segment (load) map.

Print the contents of the Pbus registers and the Pbus data buffer. If count is given, only
the first count entries in the Pbus data buffer are displayed.

Exit from charm ($Q and "D work as well).

Print the registers of each ALU, the loop counter, the stack pointer, and the instruction
addressed by the pc. dot is set to pe. If address is specified, it is interpreted as a bitmask
of processors for which ALU registers should be displayed. If count is given, only the
first count ALU registers are displayed.

Print the name of each unresolved symbol and the modules in which the symbols are
referenced.

Print all non-zero variables in hexadecimal.

Print the contents of the crossbar.

Print the contents of the Yapbus registers.

Set the limit for symbol matches to address (default 255).
Set the page width for output to address (default 80).

Set a breakpoint at address. The breakpoint is executed count—1 times before causing a
stop. Each time the breakpoint is encountered the command c is executed. If this com-
mand is omitted or sets dot to zero, then the breakpoint causes a stop.

Delete the breakpoint at address.

The Chap is continued. If address is given, then the processor is continued at this
address. Breakpoint skipping is the same as for r.

Specify a set of commands ¢ to be executed each time the Chap is stopped by a : com-
mand. More explicitly, the ‘‘format’’ commands are executed after each single-step.
next, run, continue, or halt command is completed. If a command string is not specified.
the current one is displayed. ’

Halt the Chap.

Load and bind a chas output file f. charm will try to resolve any undefined externa
references in f from code currently resident in the Chap. Failure to resolve references i
reported on the standard output. The file is searched for in the list of directories showr
with the :p command. If a file is not specified, the last file specified in a :u or :I com:
mand is used. If no *‘last file” is available, charm tries to load the file ‘“‘chap.out”, o
failing, “‘chas.out’’.

As for :s except that if the current instruction contains a jump to subroutine sequence
instruction, the subroutine is run at full speed with the Chap halted at the instructior
immediately following the return. If the Chap had not previously been started with an
command, the n command will do this.

July 8, 1986 ¢
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Set the “‘load searchpath’’ to p. The path is a list of directories in which to search for
loadable files. Searchpaths must be separated by colons. If no path is specified, the
current load path is displayed. The default load path is *.:/ust/lib:/usr/pixar/lib’’.

Begin execution of the Chap. If address is given explicitly, then the program is entered
at this point; otherwise the program is.entered at its standard entry point. Count specifies
how many breakpoints are to be ignored before stopping.

As for :c except that the Chap is single stepped count instructions. If the Chap had not
previously been started with an r command, the s command will do this.

Unload the file f. That is, reclaim the instruction and scratchpad memory associated with
file and remove the related allocation information from the symbol table. When no file is
specified, charm searches for a file as described under the :1 command.

charm provides a number of variables. Certain named variables are set initially by charm and used in the
print commands (see below). Numbered variables are used to communicate various dynamically changing

values.
0
1
2
9
a
f
p
r
s
REGISTERS

The last value printed.

The last immediate field of an instruction.

The previous value of variable 1.

The count on the last $< or $<< command.

Number of registers to print with the $a command.
‘‘Runflag’’ to use in limiting printing with the $r command.
Number of data buffer entries to print with the $p command.
Number of registers to print with the $r command.

Number of registers to print with the $s command.

charm allows Chap data registers to be referred to symbolically. Register names are identical to those used
by the Chap assembler chas wherever possible. A component of a vector register may be specified with
[expl, where exp is an expression as described above. A sysbus register is specified, as in chas,
sysbus<exp> where, once again, exp is an expression. The following list shows the names of registers as

understood by charm.
a0, al Pbus address registers
ace ALU accumulator 4-way
admux address portion of the crossbar 4-way

b0, ..., b15 Scratchpad base address registers
i0,..., i15 Scratchpad index registers

Ic Loop counter

Isp Least significant part of multiplier output ~ 4-way
msp Most significant part of multiplier output  4-way
multx Multiplier X-input 4-way
multy Multiplier Y-input 4-way
pc Program counter

pesr Pbus control status register

r0,..,r31 ALU internal registers : 4-way
rdmux read portion of the crossbar 4-way
rf Runflag

sp Stack pointer

sysbus Sysbus shared data register

status Chap status register

Wrmux write portion of the crossbar 4-way
ycsr Yapbus control status register

Release 1.2
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FILES
/dev/chap0 default Chap device to use
fusr/pixar/host/bin/charm
SEE ALSO
che(l), chas(1), intro(3H), ChapLoad(3H), chap(4G), chap.out(5)
DIAGNOSTICS

Types ‘Charm’ when there is no current command or format. Comments about inaccessible ﬁles, syntax
errors, etc. Exit status is 0, unless the last command failed or returned nonzero status.

BUGS
The $¢ command sometimes doesn’t work. You can’t write instruction memory.

Release 1.2 July 8, 1986 ¢
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NAME

chas — Chap assembler

SYNOPSIS

chas [ —-wsS ] [ -0 output 1 [ file ]

DESCRIPTION

FILES

chas is an assembler for the Chap. chas takes one or more input files (or standard input if no files are
specified) and generates a relocatable object file suitable for use with the Chap link editor, chld(1), or
dynamic loader, ChapLoad(3H). chas is most normally accessed through the chc(1) program, which first
passes the input file through the C preprocessor. The options to chas are:

-w Suppress warning messages.

-8 Enable messages indicating new instructions generated as the result of the special bit.
-S Print the symbol table after all input has been processed.

-0 Place the relocatable object file in output instead of the default file chas.out.

chas.out default name for output file
fusr/pixar/host/bin/chas

SEE ALSO

BUGS

Chap Assembler Reference Manual
che(1), chld(1), ChapLoad(3H)

Incorrect relocation information is generated for ““loop’ constructs using expressions that require the spe-
cial bit. Statements that cause chas to generate a special bit instruction, and that modify operands to be
supplied to the ALU, are not handled correctly.
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NAME
che — Chap compiler
SYNOPSIS
che [ options | [ files ]
DESCRIPTION
che is the Chap compiler (more of an assembler than anything else). chc accepts several types of argu-
ments. '
Arguments whose names end with ‘.s’ are taken to be Chas source programs; they are assembled, and each
object program is left in a file whose name is that of the source with ‘.0’ substituted for ‘.s’. The ‘.o’ file is
normally deleted if a single Chas program is compiled and loaded all at once (see —¢ option below).
The following options are interpreted by chc. See chld(1) for load-time options.
—C Suppress the loading phase of the compilation, and force an object file to be produced even if
only one program is compiled.
-W Suppress warning diagnostics.
-E Run only the macro preprocessor on the named Chas programs, and send the result to the stan-
dard output.
-C Prevent the macro preprocessor from removing comments.
—0 output
Name the final output file ousput. If this option is used, the file ‘chap.out’ will be left undis-
turbed.
~Dname=def
Define the name to the preprocessor, as if by ‘#define’. If no definition is given, the name is
defined as “*1”°.
—~U*Sname
Remove any initial definition of name.
-IxSdir  ‘#include’ files whose names do not begin with /* are always sought first in the directory of the
Jfile argument, then in directories named in —I options, then in directories on a standard list.
Arguments are taken to be either loader option arguments, or Chas-compatible object programs, typically
produced by an earlier chc run, or perhaps libraries of Chas-compatible routines. These programs, togethe
with the results of any compilations specified, are loaded (in the order given) to produce an executable pro-
gram with the name chap.out.
FILES
file.s input file
file.o object file
chap.out loaded output
Jtmp/chas? temporary
Mlib/cpp preprocessor
fust/pixar/host/bin/chas  assembler
fusr/pixar/host/bin/chc compiler
fusr/pixar/host/bin/chld  loader
fust/pixarfinclude standard directory for ‘#include’ files
SEE ALSO
charm(1), chld(1), chas(1)
DIAGNOSTICS

The diagnostics produced by Chas itself are intended to be self-explanatory. Occasional messages may be
produced by the loader.
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NAME
chcmp ~ compare a Chap object file to the downloaded version
SYNOPSIS
chemp [ -s 1 [ 1] [ —f device ] [ file]
DESCRIPTION
chcmp compares the contents of a Chap object file against the contents of instruction and scratchpad
memories. If no object file is specified, chemp tries to use chap.out or (failing) chas.out. The default dev-
ice is /dev/chapO.
Options:
~f Used to specify an alternate device.

-1 Normally, chcmp will report the first place where the two files differ, then exit. If the -1 flag is
specified, chemp will report all differences.

~§ If specified, chcmp will produce no output; instead its termination status will indicate whether the
files compare.
FILES
fusr/pixar/host/bin/chcmp
chap.out
chas.out
/dev/chap0
SEE ALSO
chap.out(5), chload(1), chld(1), chd(1)
BUGS

chemp is useful only with chload(1). Chap object files that have been relocated by chld obviously will not
compare ‘‘correctly’’.
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NAME A
chd - Chap disassembler
SYNOPSIS
chd [ -f] [ -n ] [files]
DESCRIPTION
chd prints a listing of the specified Chap object files, disassembling instructions in the text segment.

Options:
-f If specified, each field of a Chap instruction that differs from the *‘default’’ value assigned it by
the assembler is displayed.

-n If specified, chd does not print the customary text or data segment address in the first column; thi
is useful mostly for comparing object files with the UNIX command diff.

When chd is invoked without specifying any object files, it tries to open the file ‘“chap.out’. Should tha
fail, chd will then try to open the file ‘“chas.out’’.

FILES
chap.out primary default input file
chas.out secondary default input file
/usr/pixar/host/bin/chd
SEE ALSO
charm(1), chas(1)
DIAGNOSTICS
The diagnostics are intended to be self-explanatory.

BUGS
chd uses an ancient disassembly algorithm which differs significantly from that used by charm(1); it shoul¢
be rewritten to use charm’s algorithm and the symbol table associated with each object file.
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NAME
chid ~ Chap link editor

SYNOPSIS
chld [options] [file]

DESCRIPTION
chld combines several object programs into one, resolving external references, and searching libraries. In
the simplest case, several object files are given, and chld combines them, producing an object module that
can be either executed on a Chap or become the input for a further chld run. (In the latter case, the —r
option must be given to preserve the relocation bits.) The output of chld is left on chap.out.

The argument routines are concatenated in the order specified. The entry point of the output is the begin-
ning of the first routine (unless the —e option is specified).

If any argument is a library, it is searched exactly once at the point it is encountered in the argument list.
Only those routines defining an unresolved external reference are loaded. If a routine from a library refer-
ences another routine in the library, and the library has not been processed by chranlib(1), the referenced
routine must appear after the referencing routine in the library. Thus, the order of programs within libraries
can be important. The first member of a library should be a file named ‘__.SYMDEF’, which is under-
stood to be a dictionary for the library as produced by chranlib(1); the dictionary is searched iteratively to
satisfy as many references as possible.

The symbols ‘_etext’, ‘_edata’ and ‘_end’ are reserved, and, if referred to, are set to the first location above
the program, the first location above initialized data, and the first location above all data respectively. It is
erroneous to define these symbols.

chld understands several options. Except for —1, they should appear before the file names.

-A This option specifies incremental loading, i.e., linking is to be done in a manner so that the result-
ing object may be read into an already executing program. The next argument is the name of a file
whose symbol table will be taken as a basis on which to define additional symbols. Only newly
linked material will be entered into the text and data portions of chap.out, but the new symbol
table will reflect every symbol defined before and after the incremental load. This argument must
appear before any other object file in the argument list.

-T May be used as well as —A, and will be taken to mean that the newly linked segment will com-
mence at the corresponding address (which must be a multiple of 1024). The default value is the
old value of _end.

-D Take the next argument as a hexadecimal number and pad the data segment with zero-filled bytes
to the indicated length.

-d Force definition of common storage even if the —r flag is present.

—e The following argument is taken to be the name of the entry point of the loaded program; location
0 is the default.

—Ix This option is an abbreviation for the library name ‘/usr/pixar/chap/lib/libx.a’ where x is a string.
A library is searched when its name is encountered, so the placement of a -1 is significant.

-M Produce a primitive load map, listing the names of the files to be loaded.
-0 The name argument after —o is used as the name of the chld output file, instead of chap.out.

-r Generate relocation bits in the output file, so it can be the subject of another chld run. This flag
also prevents final definitions from being given to common symbols, and suppresses the
‘undefined symbol’ diagnostics.

-S *Strip’ the output by removing all symbols except locals and globals.

-T The next argument is a hexadecimal number which sets the text segment origin. The default ori-
ginis 0.
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(““trace’”) Print the name of each file as it is processed.

-u Take the following argument as a symbol and enter it as undefined in the symbol table. This is
useful for loading wholly from a Iibrary, since initially the symbol table is empty and an
unresolved reference is needed to force the loading of the first routine.

-X Save local symbols except for those whose names begin with ‘L’. This option is used by chc(1) to
discard internally-generated labels while retaining symbols local to routines.

-X Do not preserve local (non-.globl) symbols in the output symbol table; only enter external sym-
bols. This option saves some space in the output file.

—ysym Indicate each file in which sym appears, its type and whether the file defines or references it.
Many such options may be given to trace many symbols.

FILES

fusr/pixar/chap/lib/x.a  libraries

chap.out output file

fusr/pixar/host/bin/chld

SEE ALSO .

chas(1), ar(1*), chc(1), chranlib(1)

* See the appropriate UNIX programmer’s manual page.-
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NAME
chload — download a Chap object file and start it running

SYNOPSIS ’
chload [ —f device ] [ -h ] [ -r ] [ -s startsym 1 [ —v ] [files]

DESCRIPTION
chload link-edits and relocates one or more relocatable object files created by chas(1) or chld(1), down-
loading the resulting program into a Chap. If the link-edit process is successful, the Chap is set running at
the start of the first file.

Options:

-f Unless this is specified, chload downloads programs into /dev/chap0.
~-h Used to link-edit and load the files but not start the Chap running.

-r Resets the symbol table before starting the loading process.

-s Forces chload to start the Chap running at a specific location in the program when a symbol name
is specified with the s flag.

-v Normally, chload operates quietly. The —v flag causes it to print messages regarding each file
loaded out of a library and the location in instruction memory at which the Chap is set running.

-Ix This option is an abbreviation for the library name /lib/libx.a’, where x is a string. If that does not
exist, Id tries ‘fusr/lib/libx.a’. A library is searched when its name is encountered, so the place-
ment of a —11is significant (fusr/pixar/chap/lib*.a).

SEE ALSO
che(1), chld(1), ChapLoadGo(3H), ChapLoad(3H), chap.out(5)
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NAME
chmap — display Chap symbol table
SYNOPSIS
chmap [ —gbdtulrm ] [ —f device 1 [ —i ] [ symbol-name ]
DESCRIPTION
chmap prints the symbol table associated with a Chap. This symbol table, used by the Chap link-editor
loader chload(1), reflects the known contents of the Chap’s scratchpad and instruction memories. The
default symbol table displayed is that associated with *‘/dev/chap0”’; the —f flag may be used to specify an
alternate device. If no arguments are specified chmap displays the entire contents of the symbol table.
Otherwise, only the values of the specified symbols are shown. If a file name symbol is specified, chmap
displays all the symbols defined in that file.
Each symbol name is preceded by its value (blanks if undefined) and one of the letters U (undefined), A
(absolute), T (text segment symbol), D (data segment symbol), B (bss segment symbol), or f file name. I
the symbol is local (non-external) the type letter is in lower case.
The following options may be used to specify only a subset of the symbols in the symbol table:
-g Print only global (external) symbols.
-b Print only symbols defined in bss segments.
~d Print only symbols defined in data segments.
~t Print only symbols defined in text segments.
-u Print only undefined symbols.
-1 Print only local (not external) symbols.
-r May be used to force chmap to list the address and segment of each reference to a symbol.
-m Displays a “‘load map’’ identical to the $m command of charm(1). This display shows each file
that has been loaded into the Chap and the locations of the file’s segments.
—f May be used to specify an alternate device.
—i May be used to initialize the symbol table and the operating system resource allocation maps.
While it is often useful for resetting the Chap, it should be used with care, since this request
deletes all information about resident code and data.
Text segment symbol values are divided by the size of a Chap micro-instruction. Data and bss segment
symbol values are divided by two to give a word offset in scratchpad.
FILES
/dev/chap0 default Chap device
fusr/pixar/host/symtab/* symbol table files
fusr/pixar/host/bin/chmap
SEE ALSO

chnm(1), chload(1), chapsym(5)
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NAME
chnm — print name list of a Chap object file

SYNOPSIS
chnm [ —gnopru ] [ file ]

DESCRIPTION
chnm prints the name list (symbol table) of each Chap object file in the argument list. If an argument is an
archive, a listing for each object file in the archive will be produced. If no file is given, the symbols in
‘‘chap.out’’ are listed.

Each symbol name is preceded by its value (blanks if undefined) and one of the letters U (undefined), A
(absolute), T (text segment symbol), D (data segment symbol), B (bss segment symbol), Q (qualifier sym-
bol), or C (common symbol), or f file name. If the symbol is local (non-external) the type letter is in lower
case. The output is sorted alphabetically.

Options are:

-g Print only global (external) symbols.

-n Sort numerically rather than alphabetically.

-0 Prepend file or archive element name to each output line, rather than only once.
-p Don’t sort; print in symbol-table order.

-r Sort in reverse order.

-u Print only undefined symbols.

Text segment symbol values are divided by the size of a Chap micro-instruction (96 bits). Data and bss
segment symbol values are divided by two to give a word offset in scratchpad.

SEE ALSO
ar(1*), ar(5*), chap.out(s)

* See appropriate page in UNIX Programmer’s Manual.
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NAME
chranlib - convert archives to Chap random libraries

SYNOPSIS
chranlib archive

DESCRIPTION
chranlib converts each archive to a form the Chap loader can load efficiently. chranlib does this by adding
a table of contents called __.SYMDEEF to the beginning of the archive. chranlib uses ar (1) to reconstruc

the archive, so that sufficient temporary file space must be available in the file system that contains the
current directory.

FILES
/usr/pixar/host/bin/chranlib

SEE ALSO
chld(1), ar(1#), lorder(1%)

BUGS
Because generation of a library by ar(1*) and randomization of the library by chranlib are separate
processes, phase errors are possible.

* See appropriate page in UNIX Programmer’s Manual.
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NAME
chsize — size of a Chap object file

SYNOPSIS
chsize [ object-file ]

DESCRIPTION
chsize prints the (decimal) sizes of the text, data, and bss portions, and their sum in hex and decimal, of
each object-file argument. Text sizes are printed in terms of 96-bit instructions, while data and bss sizes
are in terms of the 16-bit words. If no file is specified, chap.out is used.

FILES
/usr/pixar/host/bin/chsize
chap.out

SEE ALSO
chap.out(5)
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NAME
dumi — examine and modify Dumi registers
SYNOPSIS
dumi [ iena ] [ —iena ] [ reset ] [ —reset ] [ init ] [ peek addr ] [ poke addr data ]
DESCRIPTION )
dumi is a simple program used to peck and poke values into or through the Dumi interface. If no argu-
ments are given, dumi prints the contents of the Dumi control status register. Arguments are interpreted as
commands and processed one at a time as follows: :
iena  Set the interrupt enable bit in the csr.
—iena Clear the interrupt enable bit in the csr.
reset Set the reset bit in the csr.
-reset Clear the reset bit in the csr.
init Initialize the Dumi by setting the reset and interrupt enable bits in the csr.
peek  Display the value in Sysbus address addr.
poke  Try to poke the specified data value into the location at the given Sysbus addr .
dumi catches faults generated by pecks and pokes on the Sysbus and prints the message *‘Bus error’’.
This program is useful as a hardware diagnostic aid. Use of this program should normally be limited to
that purpose.
FILES
fasr/pixar/host/bin/dumi
SEE ALSO

dumi(4), metrl(8)
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NAME

blur — applies a box filter to the framebuffer
SYNOPSIS

blur [[Aeight] width] {options]
DESCRIPTION

blur computes a new value for each pixel by averaging it with its height*width neighbors. The box filter is
a height-by-width-sized kernel containing all ones. It makes a horizontal pass of the framebuffer followed
by a vertical pass. The box filter is truncated at the edges of the framebuffer. If the filter width is not
given, it is assumed to be equal to the height. (The defaultis 11.)
Options:
—ch Allows channel selection. For example, —ch rg indicates that only the red and green channels are
to be filtered. By default, all four channels are blurred.
—Sr'¢ xmin xmax ymin ymax
See intro(1). Only the pixels within the window are blurred; the box filter is truncated at the win-
dow edges.
—dst xmin xmax ymin ymax
See intro(1).
-y Don’t do vertical pass.
-X Don’t do horizontal pass.
-h Set high pass.

b weight

Set weight of blurred image fbname for PirlBoxFilter(3H).
—c weight

Set weight of center pixel.

-n count
Set number of times.

—srcfb fbname
See intro(1).
~dstfb fbname
See intro(1).
DIAGNOSTICS
Height and width should both be odd numbers. If not, they are made odd by adding one and a message is
printed. If height and width exceed the framebuffer (or window) dimensions, a modulus is applied and a
message is printed.
FILES
fusr/pixar/host/bin/blur
SEE ALSO
PirlBoxFilter(3H), fbdefs(7)

Release 1.2 July 8, 1986 1



CBARS (1) Pixar Programmer’s Manual CBARS(1)

NAME
cbars — video colorbar generator

SYNOPSIS
cbars [—c] [-f] [-r]

DESCRIPTION

cbars generates colorbars in a Pixar framebuffer for video test and calibration. It generates colored bars at
75% full saturation, a white bar at 75% of full white, and a black bar at 0% of full white. The default pat-
tern has eight bars in the upper three-fourths of the window. The pluge pattern is drawn in the bottom
one-fourth of the screen. This pattern contains a 0% black (NTSC encoder jacks this up to 7.5%), a full
100% white, and an alternating series of blacks: 0%, 2.5%, 0%. It is used to adjust the brightness of a
monitor. The brightness control is turned until the 2.5% bar is just visible. (The 2.5% bar corresponds to
the 10% bar of the standard pluge pattern.) The colormap is set by chars to a gamma of 2.3.

The following options, which alter the pattern in the lower one-fourth of the screen, are available:

- Draw the CBS standard colorbars in which the bottom one-fourth contains the eight bars in
reverse order with every other one set to black. The resulting colorbars possess the following
featare: When the red and green guns are tumed off, the pattern becomes alternating blue and
black bars with perhaps a slight discontinuity in the blue bars at the one-fourth screen position.
By adjusting the ‘‘hue’” and ‘‘chroma’ (or *‘color’”) knobs on an NTSC monitor showing this
pattern, these discontinuities can be made to disappear. In this state, the NTSC monitor is
correctly color adjusted.

~f Draw full length bars. The bottom one-fourth is identical horizontally to the upper three-fourths.

-r Draw reverse bars at the bottom. This is different from the default pattern in that every other bar
is not set to black.
SEE ALSO
PirlCbars(3H), fbdefs(7)
BUGS

Is missing the +Q and - bars of some standard colorbar generators. Is missing the darkest pluge bars of
some standard colorbar generators. Uses 64-pixel bars for even subdivision of 512 instead of the 512/7 and
512/12 width bars of some standard colorbar generators.
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NAME
cha — perform linear arithmetic on framebuffer channels

SYNOPSIS
cha [ S ][ —rrrrg [rb [ra [rkI]]] ]
[ -g &r [gg [gb [ga [gkN] ]
[ -b br [bg [bb [ba [bk111] ]
[ -a ar [ag [ab [aa [ak]]]] ]

DESCRIPTION
cha performs a linear transformation on the pixels of a framebuffer by treating the R, G, B and A pixel
values of each input pixel as the vector [R G B A 1] and post-multiplying this vector by a 4x5 matrix.
This matrix is specified on the command line as follows: if the S argument is given, the matrix is

If the —r, —g, —b or —a flags are given, their arguments appear in the matrix as
[rr gr br ar
rg g8 bg ag
rb gb bb ab
ra ga ba aa
rk gk bk ak]

For example, if R, G, B, and A represent the original red, green, blue, and alpha channel values, and if R’
represents the new red channel value, then cha computes R’ = 7r*R + rg*G + rb*B + ra*A + rk, and simi-
larly for the other channels, if desired, with coefficients specified as floating point numbers. Note that
channel values are NOT clamped to the range [0, 1.0E].

If any of the arguments to these flags but the last are omitted, they default to the last value given. Thus,
-rrrrg

generates the column
[ rr

rg

rg

rg

0 ] ,
If both the S and flag arguments are given, the scale factor S is applied to the diagonal of the matrix, effec-
tively scaling the input vector before the matrix is applied.

—srefb fbname
See intro(1).

—dstfb foname
See intro(1).

—Src xmin xmax ymin ymax
See intro(1).

—dst xmin xmax ymin ymax
See intro(1).

SEE ALSO
PirlCha(3H)
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NAME

clamp - clamp the contents of a framebuffer to [0..2048]

SYNOPSIS

clamp [options]

DESCRIPTION

FILES

clamp sets any pixels greater than 1.0E(2048) to 1.0E, and any pixels less than 0.0E to 0.

Options:
~srcfb fbname
See intro(1).
—dstfb fbname
See intro(1).
—Sre¢ xmin xmax ymin ymax
See intro(1).
—dst xmin xmax ymin ymax
See intro(1).

~ch selectchan
See intro(1). Use specified channels only (e.g., —ch rgb, —ch a, —ch AR).

fusr/pixar/host/bin/clamp

SEE ALSO

PirlClamp(3H), PWClamp(3C), SSClamp(3C)
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NAME
clr — framebuffer clear
SYNOPSIS
cIr [red [green blue [alpha]]] [options]
DESCRIPTION
clr clears a Pixar framebuffer to a color, each of whose components are specified (red, blue, green, alpha)
as an integer in the range [0, 2048]. No argument implies a clear to (0, 0, 0, 0). One argument implies a
clear to (red, red, red, red). Three arguments implies a clear to (red, green, blue, 2048). Four arguments
implies a clear to (red, green, blue, alpha).
Options:
=W xXmin xmax ymin ymax
See intro(1).
-n Clear the complement of any specified window.
-row y [xmin xmax]
—col x [ymin ymax]
Special cases of the —w option for clearing a given row or column or, optionally, a subset of the
given row or column.
~ch selectchan
See intro(1). Use specified channels only (e.g., —ch rgb, —ch a, —ch AR).
~fb fbname
See intro(1).
FILES
/usr/pixar/host/bin/clr
SEE ALSO
PirlClear(3H)
DIAGNOSTICS

clr will complain about invalid argument values and invalid window descriptions.

Release 1.2 November 13, 1986 1



CONV (1) Pixar Programmer’s Manual CONV (1)

NAME

conv - convolve a framebuffer image with a 3x3 filter
SYNOPSIS

conv [options]
DESCRIPTION

conv convolves a frame buffer image with a 3x3 filter.

Options:

~k k00 k01 k01 k10 k11 k12 k20 k21 k22

specifies the values of each entry in the kernel. The first value is the left-most entry in the upper-
mostrow. Subsequent entries complete that row and then move to the next row.

-laplace

Use a Laplacian kernel. This is equivalentto ““~k0 -10 —-14 -10 -10"".
~-n normalize the kernel so the sum of all the weights add up to 1.
—s scale multiplies each element of the kernel by scale.

—srcfb fbname
See intro(1).
—dstfb fbname
See intro(1).
—Sr'¢ Xmin xmax ymin ymax
See intro(1).
—~dst xmin xmax ymin ymax
See intro(1).
~ch selectchan
See intro(1).
FILES
/usr/pixar/host/bin/conv

SEE ALSO
- PirlConvolve3x3(3H)
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NAME

copy - copy utility for portions of the framebuffer

SYNOPSIS

copy [ options ]

DESCRIPTION

copy copies a source window on the framebuffer to a destination window on the framebuffer. The source
window is copied to all the destination windows, and several destination windows may be specified on the
command line.

copy also supports multiple destination logical framebuffers. If more than one destination framebuffer is
specified (with the —dstfb command), then the source framebuffer is copied to each of the destination
framebuffers. Naming the framebuffers via LFBDEFS makes it easier to maintain multiple images on the
same framebuffer.

If several destination framebuffers and windows are given, each window is defined relative to the
corresponding framebuffer definition. If only one destination framebuffer is given, and multiple destina-
tion windows, each window is defined relative to that framebuffer. Similarly, if only one destination win-
dow is given, and multiple destination framebuffers, this window is applied for each framebuffer definition
during the copy.

If the destinations pixel window(s) are smaller than the source pixel window then the pixels are clipped to
the destination pixel windows.

Options:

—-swap Swap the specified windows instead of just copying.
—src xmin xmax ymin ymax See intro(1).

—dst xmin xmax ymin ymax See intro(1).

~srcfb foname  See intro(1).

—dstfb fbname See intro(1).

—ch selectchan See intro(1).

EXAMPLES

FILES

copy —src 0 255 0 255 —dst 256 511 256 511
This copies the 256x256 pixel window at the origin of the framebuffer into the 256x256 pixel rec-
tangle at (256,256).
copy —srcfb q0 —dstfb q1
This copies the pixel window defined by the fbdef q0 into the pixel window defined by fbdef q1.
copy —srcfb q1 —src 0 49 0 19 —dst 100 149 0 19
This copies the 50x10 pixel window relative to fbdef ¢, into a 50x10 pixel window, relative to
the default fbdef read from the FBDEFS environment variable. (See intro(1) for a discussion of
default settings of frame buffers.)
copy —srcfb q0 —dstfb q1 —swap ,
This swaps the pixel window defined by the fbdef q0 and the pixel window defined by fbdef q1.

fusr/pixar/host/bin/copy

SEE ALSO

PirlCopy(3H), fbdefs(7)
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NAME

crc — compute a Cyclic Redundency Check (CRC) on a framebuffer
SYNOPSIS

cre

DESCRIPTION

crc computes a CCITT standard CRC value for a fiamebuffer window. The CRC values for each channel
are printed on stdout.

Options:
—fb fbname
.See intro(1).
~W xmin xmax ymin ymax
See intro(1).
FILES

fusr/pixar/host/src/bin/cre.c
fusr/pixar/host/src/lib/libpirl/cre.c

SEE ALSO
Chad(3H), PirlCrc(3H)
SSCrc(3C), PWCrc(3H)

DIAGNOSTICS
none

BUGS
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NAME
gamma ~ set gamma-corrected colormap

SYNOPSIS
gamma [exponent]

DESCRIPTION
gamma assumes that a video monitor’s nonlinearities may be approximated by an exponential curve with
an exponent traditionally called *‘gamma’’. With no exponent argument, gamma sets the colormap to com-
pensate for a gamma of 2.3.

The program gamma is actually a shell script containing the following command:
video —gamma $*
FILES

/usr/pixar/host/bin/gamma
fusr/piar/host/bin/video

SEE ALSO
video(1)
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NAME
gt ~ get a frame buffer image from a picture file

SYNOPSIS
gt [options] file...

DESCRIPTION
gt brings picture(s) from “‘tile-based’’ picture file(s) into a frame buffer. The picture file must conform to
Pixar’s standards for tile-based picture files (see ‘‘The Format of Stored Pictures,”’ in the Pixar Program-
mers’ Manual). The PIXPATH of the environment is used to find the picture(s). Each picture header is
read to determine the picture size, tile size, and component information.

Eventually, only those components in the stored picture will be written into the frame buffer. With the
current frame buffer interface however, selective channel writing can be done only with a slow read-
modify-write sequence. Currently, then, missing RGB channels are zero by default and a missing alpha
channel is unity. A red-channel-only picture is now written as (red, zero, zero, unity). The —ch flag should
be used to assure the selective channel writing.

When matting is requested, the target frame buffer is assumed to be matted to black. The user should over-
ride this default when the alpha channel of the target image is unassociated with the RGB channels.

Options:

—fb fbname
See intro(1).

—-oxy causes the picture to be offset as it is decoded.

—wW xmin xmax ymin ymax
See intro(1).

-tn specifies that only tile number n be read into the frame buffer.
-1 print the 1abel stored with the picture.
~clr clears the frame buffer between images.
~n¢ don’t display cursor while getting the picture
~-v (verbose) elicits typeout of the frame buffer and recovered file name.
—ch selectchan
See intro(1).
~host  force host to decode picture.

FILES
/usr/pixar/host/bin/gt
SEE ALSO
sv(1), gtinfo(1), PicCreat(3H), PicRead(3H), PicClose(3H), fbdefs(7)

DIAGNOSTICS
gt will die if it cannot open the file or the frame buffer.
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NAME
gtinfo — type out picture file information
SYNOPSIS
gtinfo file
DESCRIPTION
gtinfo gives details of a *‘tile-based’’ picture file. Running the command gtinfo /usripixarldemolpix/1984
should print something like the following:
/usr/pixar/demo/pix/1984:
[no label]
picture size : 1024 768
tile size 1024 768
picture offset : 0 0
1 tile in 8192 byte blocks.
8 encoded bits per channel :  RGBA matted to black
Tile status : tile0 complete
The PIXPATH of the environment is used to find the picture. The picture header is read to determine the
picture size, tile size, and component information.
FILES
fusr/pixar/host/bin/gtinfo
SEE ALSO

gt(1), sv(1), PicCreat(3H), PicRead(3H), PicClose(3H)
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NAME

guide - display fieldguide in framebuffer
SYNOPSIS

guide [ -n ] [ —c [ red [ green [ blue [ alpha 1111
DESCRIPTION

guide displays a conventional field-guide in a framebuffer by complementing the high bit of the green
channel. Upon completion, the program  waits for a carriage return for recomplementing the framebuffer,
(thus resetting it to its original contents). '

Options:

-n Overrides the wait for a carriage return, forcing an exit after the first complement is performed.

- Writes the fieldguide permanently into a framebuffer using the specified color. It uses the conven-
tional color specification similar to clr(l), except that component values are clamped as in
clamp(1).

~fb fbname
See intro(1).

FILES
/fusr/pixar/host/bin/guide
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NAME
hg — Take the histogram of a picture

SYNOPSIS
hg [ options ]

DESCRIPTION
hg generates a histogram of the pixels in the frame buffer. It tallies the number of pixels at each intensity
level and prints out the minimum and maximum values found for each color.

Options:

—fb Ifbdef
use logical frame buffer.,

-v verbose mode. Prints out the number of pixels found for each of 256 intensities.

—W xmin xmax ymin ymax
limit the histogram to the specified window.

—scale produces a form compatible with scale(1).
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NAME
loop — framebuffer animation tool

SYNOPSIS
loop [options]

DESCRIPTION

loop is a framebuffer animation tool. It allows the user to view a series of stored rectangular framebuffe:
images in sequence, simulating animation. Images are stored in consecutive order within the framebuffer.
row by row. The number of images in a single row should be the maximum number that will fit in the width
of the framebuffer. Monochromatic images may be viewed using the bw option. When this option is used,
four sequential images are stored in the red, green, blue, and alpha channels of each image rectangle. The
video display freezes on each frame for the specified amount of time (see kbd option to modify the numbe:
of frames/sec displayed), and then moves to the next frame.

The program can be controlled either via the mouse buttons or the keyboard (see kbd option below). The
mouse should only be used outside of the window system to avoid any side-effects. If the keyboard option
is used, keys '1°,’2’, and ’3’ correspond to the Left, Middle, and Right buttons on the mouse. The key ’q’
corresponds to simultaneously pressing the Left and Right mouse buttons which exits the program.

The Middle button toggles between single step and continuous modes.

Single Step:
Right: forward one frame
Left: backward one frame

Continuous:
Right: changes direction to forward, successive hits cycle speed
Left: changes direction to backward, successive hits cycle speed

The following options are available, with numbers in brackets representing the default values (used if nc

argument is given).

~blank n Blank frames at end of loop [0]

-bw Run in black and white (single channel images)

—cont Start off in continuous mode

—count n Use count instead of mouse

~fsize x y framebuffer memory dimensions x y [1024 4096]

—file commands read commands from file

—frames n Number of frames (max that will fit)

~help Print mouse instructions

~kbd Use keyboard instead of mouse (will give directions)

-0xy starting frame offset x y [0 O] (pixel dimensions)

~-rock Rock loop back and forth

-sxy frame size x y

—speeds S§1 52 §3 54 Set loop speeds in frac. of secs [1/24 1/12 1/6 1/3]

—start n Frame to start on

~video use video speeds [1/30 1/15 1/7.5 1/3.25]

—vsize x y video dimensions x y

—z00m factor zoom factor (defaults to fill screen if not specified)
EXAMPLES ‘

To rock back and forth across a 16 frame film loop of 256x256 monochrome images, the following com:
mand would be issued: loop -bw -kbd -rock -frames 16 -s 256 256

BUGS
Frame size —fsize should be settable with —fb fbname.
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NAME
merge — merge two frame buffer windows onto a third

SYNOPSIS
merge (fgfbname] operator [bgfoname] [to [dstfbname]]
[-If coeffspec]
[~Ib coeffspec]
[~fpt xmin ymin]
[=bpt xmin ymin]
[~dpt xmin ymin]
[-s width height]

DESCRIPTION

Pixels from foreground frame buffer fgfbname are merged into the pixels of the (possibly different) back-
ground frame buffer bgfbname, with output to the (possibly different) frame buffer dstfbname.

J&fbname, bgfbname and dstfbname are frame buffers (discussed in Ifbdefs(7)), specified either as a quoted
delimited string or as the name of a frame buffer in the LFBDEFS environment variable. Windowing
offsets in a frame buffer are given with the ~fpt, —~bpt and —dpt arguments. The size of the merge window
is clipped to the intersection of all windows and one of size (width, height).

An operator is one of the operators listed below, as described in Compositing Digital Images, included in
the Pixar Programmer’s Manual. Note that the operators and fo are keywords to merge, so that it is an
error for any Ifbdef to have the same name as an operator (or 10).

clear Clear the destination window
copy Copy the foreground
noop Copy the background
over (“‘merge foreground over background’’)
Copy both foreground and background, copying foreground where they intersect.
under (“*merge foreground under background’’)
Copy both foreground and background, copying background where they intersect.
out (“‘use foreground held out by background’*)
Copy those parts of the foreground lying outside the background
in (““use background held out by foreground’”)
Copy those parts of the background which intersect the foreground
above (**copy foreground above background’’)

Like in, but also copies background pixels lying outside the foreground
below (““copy background above foreground’”) Opposite of above

xor (““foreground or background, but not both’?)

Copies foreground and background, except where they intersect.
plus (“*add pixels’”) Sums the pixel values.
plusin (**sum pixels in intersection’”)

Takes the sum of the two images, writing the result where the background appears.
plusbhelow (‘“‘sum pixels above background’*)

Mix pixels where foreground and background intersect; copy background elsewhere.
plusabove (‘‘sum pixels above foreground’*)

Mix pixels where foreground and background intersect; copy foreground elsewhere.

A coeffspec gives a weighting coefficient for the channels of the foreground or background. It is desig-
nated by either 1, 2, or 4 floating point numbers within slashes. The coeffspec /.7 / is equivalent to / .7 .7
.7.7/, which effects a dissolve to 70% of each channel. The coeffspec / .4 .5 .6 / is equivalent to / .4 .5 .6
1./, which darkens the pixels to 40% of red, 50% of green, 60% of blue.

SEE ALSO
fbdefs(7), PirlMerge(3H)
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NAME
perm — permutations of the frame buffer.

SYNOPSIS
perm [options]

DESCRIPTION ‘
perm has several options for permuting the order or rows and columns of a Pixar frame buffer, and some
simple image processing (clamping, inversion, ax+b) options. All perm routines operate on a single pixel
window.

Options:
—clamp Clamp a pixel’s components within unit range (0 to 2048).
-not  Subtract pixel components from unit range (2048 - value).

-axbA B
Compute Ax+B for each component x (2048 equals a coefficient of 1.0)

—u[p] n Circular shift up n lines.

~d[own] n
Circular shift down z lines.

~lfeft] n
Circular shift left n columns.

—rlight] n
Circular shift right n columns.

-nofill Use regular shift instead of circular shift. The shifted window is clipped to the original window
and the exposed area remains the same.

-TC Reverse the columns. Exchange the left and right.
-IT Reverse the rows. Exchange the top and bottom.

—shuffle shufflechan
Shuffle rgba (e.g., ~shuffle rgab, —shuffle ggrr). Each component from the new pixel is copied
from the specified source component. (See intro(1).)

—trans Transpose the framebuffer. That is, exchange the lower left with the upper right. This optior
works on the largest square in the given window, the one with the same upper left corner as the
given window.

—ch selectchan
See intro(1).

—src xmin xmax ymin ymax See intro(1).
~dst xmin xmax ymin ymax See intro(1).
—srcfb fbname See intro(1).
~dstfb fbname See intro(1).

FILES
/usr/pixar/host/bin/perm

SEE ALSO
fbdefs(7)

BUGS .
Only one permutation allowed per invocation. Additional specifications overwrite the previous options.
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NAME

pixinit — initialize the pixar and the configuration tables
SYNOPSIS

pixinit
DESCRIPTION

pixinit runs a shell script to initialize the pixar and the configuration tables. pixinit has the same effect as
issuing the following commands to each appropriate piece of installed hardware.

mctrl init mips 5555
video —init ~gamma
dumi iena

chconfig —a —k 32

All installed hardware is initialized. Any loaded Chap programs and data are lost. The contents of the
framebuffer are left intact.
FILES
fusr/pixar/host/bin/pixinit /usr/pixar/host/bin/mctrl /usr/pixar/host/bin/video /usr/pixar/host/bin/dumi
SEE ALSO
mctrl(4), video(1), dumi(l), chconfig(1)
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NAME
ramp — ramp framebuffer window horizontally or vertically
SYNOPSIS
ramp [-ct [c]] [-cb [c]] [l [c]] [—er [c]] [~ul [c]] [~ur [c]] [=dl [c]] [—dr [c]]
[fB—w xmin xmax ymin ymax] [—ch selectchan] [-fb fbname)
DESCRIPTION

ramp causes a ramp of colors to be placed in the specified framebuffer window (the entire visible frame-
buffer by default) and in the specified channels (all of them by default). The ramps are automatically dith-
ered with a 3x3 ordered dither matrix. Several types of ramp are supported.

—ul, ur, dl, dr color
The most general case is the bilinear interpolation of the colors at the four corners of the given
window, where the up left, up right, down left, and down right colors are specified by these four
options. (‘‘Up”” and ‘‘down’’ refer to the visual directions.)
—ct, ¢b, cl, cr color
set color of top, bottom, left, and right respectively.
—W xmin xmax ymin ymax
See intro(1).
—ch selectchan
See intro(1).
~fb fbname
See intro(1).
In all cases, the optional argument c is short for the usual color specification [red [green blue [alpha]]],
where the color (0, 0, 0, 0) is assumed if the argument is not given, the color (red, red, red, red) is assumed
if only red is specified, and the color (red, green, blue, 0) is assumed if alpha is not specified. Alterna-

tively, a top-to-bottom ramp may be specified with the ct and cb options for the top and bottom colors,
respectively. Similarly, a left-to-right ramp may be specified with the ¢l and cr options.

Three point ramps are possible if the specifications are consistent. For example, the ul and ur options may
be used with the cb option rather than with the dl and dr options set to the same color.

FILES
fusr/pixar/host/bin/ramp

SEE ALSO
fbdefs(7)
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NAME
resize - resize utility for portions of the framebuffer

SYNOPSIS
resize [options]

DESCRIPTION
resize resizes a source window on the framebuffer to a destination window on the framebuffer. The source

window is resized into all the destination windows, and several destination windows may be specified on
the command line,

resize also supports multiple destinaiton logical framebuffers. If more than one destination framebuffer is
specified (with the —dstfb command), then the source framebuffer is copied to each of the destination
framebuffers. Naming the logical framebuffers via LFBDEFS makes it easier to maintain multiple images
on the same physical framebuffer.

If several destination framebuffers and windows are given, each window is relative to the corresponding
framebuffer definition. If only one destination framebuffer is given, and multiple windows, each window
is defined relative to that framebuffer. Similarly, if only one destination window is given, and multiple
destination framebuffers, this window is applied for each framebuffer definition during the resize.

Options: .

—ext x y Specify and horizontal and vertical filter extent size (default 4 4). Possible filter extents are two
and four. The four pixel filter (cubic) gives the best possible resizing, as opposed to the two pixel
filter (linear).

—Src xmin xmax ymin ymax
See intro(1).

—dst xmin xmax ymin ymax
See intro(1).

—ch selectchan
See intro(1).

See intro(1).
EXAMPLES
resize —src 0 255 0 255 —dst 256 300 256 400
This resizes the 256x256 pixels square at the origin of the framebuffer into at 45x145 pixel rectan-
gle at (256,256), using the default 4x4 cubic filter.
resize —srcfb q0 —dstfb q1 —ext 2 2
This resizes the pixel window defined by the fbdef q0 into the pixel window defined by fbdef q1,
using the 2x2 linear filter.
resize —srcfb q1 —src 0 49 0 19 —dst 60 200 60 200
This resizes the 50x10 pixel window relative to fbdef q1, into a 201x201 pixel window, relative to
the default fbdef read from the FBDEFS environment variable, using the default 4x4 cubic filter.
(See intro(1) for a discussion of default settings of frame buffers.)
FILES
/fusr/pixar/host/bin/resize

resize -sre g \y23 £ 767 —dek ¢ 595 ¥ s3g
This resides o o2y X768 WIREFE '\Mmﬁa w an NTSC s12¢ \Mkﬁe i
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NAME

rotate —rotate a framebuffer region

SYNOPSIS

rotate [options]

DESCRIPTION

FILES

rotate rotates, scales,and translates a source window about a center point on the framebuffer to a destina-
tion window on the framebuffer. The transformation is performed using a two-pass (horizontal and verti-
cal) resampling algorithm.

Source and destination windows can be specifed for each pass of the resampling algorithm. The source
and destination windows for each pass cannot partially overlap. Arguments src and srcfb define the

‘transformation source window. Arguments tmp and tmpfb define the destination window for the first

(intermediate) pass and the source for the second pass. dst and dstfb define the the destination for the
second (final) pass. If only a src argument is given, the transformation is done in place. If a tmp argument
is not specified, the dst argument is used as the destination for both passes; however, if the dst window is
smaller than the src window, a tmp window of the size of the sre¢ window must be specified.
Options:
—SrC Xmin xmax ymin ymax

Specify source transformation window
—tmp xmin xmax ymin ymax

Specify intermediate transformation window
~dst xmin xmax ymin ymax

Specify destination transformation window
—srcfb ifbdef

Specify source framebuffer (see FBDEFS(7))

—tmpfb Ifbdef
Specify intermediate framebuffer

—dstfb Ifbdef
Specify destination framebuffer

—ext size
Specify the filter extent size [default 4]. Possible filter extents are two and four. The four pixel
filter (cubic) gives the best possible resizing, as opposed to the two pixel filter (linear).

-aangle )
Specify the angle (in degrees) to rotate the picture by [default 0.0].

—s sx sy Specify the scale factors for the picture [default 1.0,1.0].

—ccxcy
Specify the center point of the image for rotation [default center of picture].

—-noclr Don’t clear the area undemeath the destination window (this is faster)

—ch selectchan
Use specified channels only (e.g., —ch rgb, —ch a, —~ch AR).

/fusr/pixar/host/src/bin/rotate.c
fusr/pixar/host/src/lib/libpirl/affine.c

SEE ALSO

PirlRotate(3h), PirlAffine(3h), PirlShear(3h), PWShear(3c), FBDEFS(7)
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NAME
scale — scale framebuffer RGBA intensities
SYNOPSIS
scale [~hi [color]] [-lo [color]] [-HI [color]] [-LO [color]] [-zhi [color]] [-zlo [color]]

[-src¢ xmin xmax ymin ymax] [-dst xmin xmax ymin ymax] [~ch selectchan] [-srcfb fbname] [—dstfb
Jbname]

DESCRIPTION
scale remaps the RGBA channels of a framebuffer by linearly mapping the domain [lo, Ai] onto the range
[LO, HI], channel by channel. All colors outside the range [zlo, zhi], again on a channel by channel basis,
are ignored.

In all cases, the optional argument color is short for the usual color specification [red [green blue [alpha]]],
where the color (0, 0, 0, 0) is assumed if the argument is not given, the color (red, red, red, red) is assumed
if only red is specified, and the color (red, green, blue, 0) is assumed if alpha is not specified.
Options: ;
—hi [red[green[bluelalphall]]

Scale given color to HI [default = (0,0,0,0)].
~lo [red[green[bluelalphalll]

Scale given color to LO [default = (0,0,0,0)].

~HI [red[green[bluelalphal]l]

Set HI color [default = white = (2048,2048,2048,2048)].
~LO [red[green[bluelalphal]]]

Set LO color [default = clear = (0,0,0,0)].
~zhi [red[green[bluelalpha]l]]

Set zhi color [default = white = (2048,2048,2048,2048)].

—zlo [red[green{blue(alpha]]l]
Set zlo color [default = clear = (0,0,0,0)]. No intensities outside range [zlo, zhi] are changed.

—srcfb fbname
See intro(1).
—dstfb fbname
See intro(1).
—Src xmin xmax ymin ymax
See intro(1).
~dst xmin xmax ymin ymax
See intro(1).
—ch selectchan
See intro(1).
FILES
/usr/pixar/host/bin/scale

SEE ALSO
fodefs(7), clamp(1)
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NAME
see — display an image from raster files of various formats

SYNOPSIS
see [options] file...

DESCRIPTION
see displays a raster image file that is stored in one of a variety of available formats. This program is ideal
for displaying pictures that were not saved using the sv command.

Both 8 bit-per-channel and 16 bit-per-channel images can be displayed. With 8 bit-per-channel images, the
option is available (with the —sh flag), to multiply each channel value. With 16 bit-per-channel images, it
may be necessary to swap the bytes in each 16 bit channel word (using the —swap flag), depending on the
machine used to create the image.

see will also display RGB channel images by filling in the value zero for the alpha channels.
Options:

—seek  Skip the first n bytes of the file. (Note: sv pads each image file with an 8192 byte header.)
—8bw 8 bit black and white image file. |

—16bw 16 bit black and white image file.

—8rgb 8 bit RGB image file.

—16rgb 16 bit RGB image file.

—8rgbha 8 bit RGBA image file.

~16rgbha
16 bit RGBA image file.

—sh Multiply each channel value by 8.
—swap Swap the bytes in each 16 bit channel word.
~fb fbname
See intro(1).
~W xmin xmax ymin ymax
See intro(1).
—ch selectchan
See intro(1).
FILES
fusr/pixar/host/bin/see

SEE ALSO
sv(1), gt(1), gtinfo(1), PirlGetRaster(3H), fodefs(7)
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NAME
sV — save frame buffer into picture file

SYNOPSIS
sv file [options]

DESCRIPTION
sv saves the picture contained in a frame buffer as a ‘‘tile-based’” picture file on disk with mode 0444. If
file exists, overwrite permission is requested unless the force option is selected. Files saved with alpha
components are flagged as ‘‘matted-to-black”’, unless this is explicitly overridden. The created file con-

forms to Pixar’s standards for tile-based picture files (see ““The Format of Stored Pictures’’ in the Pixar
Programmer’ s Manual) and can be retrieved with the program gt.

Options:
—fb fbname
See intro(1).
—ch selectchan
See intro(1).
~tu states that the picture is not ‘‘matted-to-black’’, that the alpha channel is unassociated with the
RGB.
—mode 0ddd
requests that the file be saved with 0ddd protection.
~f forces the removal of any existing file.
-v (verbose) elicits typeout of the created file name.

—t width height
asks that a specific tile size be used. The default is the size of the picture.

© ~W xmin xmax ymin ymax
See intro(1). The default is the size of the frame buffer. The tile size is always limited to be no
bigger than the picture size in either dimension.

-1 label provides a label to be stored in the picture header.

—dump indicates that pixel information should be stored dumped rather than run-length encoded (the
default).

—12bit indicates that pixel information should be stored with 12 bits per channel.
—cur string
set cursor string.
-nc don’t display the cursor while saving picture (the default is to display the cursor).
~host  force host to do the encoding. Normally, the Pixar does the encoding.
FILES
/usr/pixar/host/bin/sv
SEE ALSO
gt(1), gtinfo(1), PicCreat(3H), PicRead(3H), PicClose(3H)
DIAGNOSTICS

sv will die if it cannot create the file or open the frame buffer. A PicCreat error results if the tilesize is <=
0 in either dimension or the picture size is <= 0 in either dimension.
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NAME
tool — framebuffer tool
SYNOPSIS
tool [options])
DESCRIPTION
tool is a framebuffer diagnostic tool. It provides a crosshair cursor that may be moved around the frame-
buffer display under keyboard control, where u=up, d=down, r=right, l=left. The contents of the pixel at
the crosshair may be read or written. The display may be zoomed up (centered on the current crosshair
location). Following is a complete set of one-key commands available:
ud,rl up, down, right, or left one pixel
UDR,L: up, down, right, or left N pixels [default=32]
+,<return>,<down arrow>: alternatives for d
-, ,<up arrow>; alternatives for u
<space>,<right arrow>: alternatives for r
<backspace>,<left arrow>: alternatives for |
<tab>: alternative R
0,1,2,3.4,5,6,7,8: set hardware zoom to this value
9: demagnify without centering
C: exit program without removing crosshair
h,<home>: move to screen center (home)
H: hsv switch
c: colormap switch
k.X: crosshair display switch
m: move to new location (°.” means current value)
M: exit program without demagnifying
o: move to screen upper left (origin)
p: print pixel value and location
q: exit program
s set pixel value
S: set large xstep, ystep sizes [default=32 30]
v verbose switch
I escape to Shell for one command
7 help
Options:
—-pxy Printsthe RGBA at the specified pixel location,
-sxy Sets the RGBA at the specified pixel location to the color specified with the —¢ command (see
below).
—c[r[gblalll
Specify a color for the —s command in the usual way. Le., no args means color (0, 0, 0, 0); one
arg means (7, 7, r, r); three args (7, g, b, 2048); four args (r, g, b, a).
-r range
When (r, g, b, a) or (h, s, v, a) is printed to a terminal, this command causes each element to be
remapped to [0, range], except for h, which is remapped to [0, 6*range]. Range is 2048 by
default.
Release 1.2 November 25, 1986 1



TOOL (1) Pixar Programmer’s Manual TOOL (1)

—fb fbname
- See intro(1).
FILES
fusr/pixar/host/bin/tool
BUGS

Hardware zoom values 9-16 not available,
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NAME
video — video board utility

SYNOPSIS
video [options]

DESCRIPTION
video is a general purpose shell-level interface to the Pixar video board controller. Roughly, this involves
setting what area of the framebuffer memory is read out, and how it is interpreted. To find out specifically
what the hardware can do, see the video** routines in libvideo(3H).

Options:

—file dev-name video device [/dev/videoQ]

—init initialize parameters

—base n set base [10]

-red display red

~green display green

—blue display blue

-rgh display red-green-blue

—alpha display alpha

-blank blank video

~width n set width

-height n set height

—twidth n set tile width [32]

~theight n set tile height [24]

—Z00om n set magnification [1]

-Xn set x offset [0]

-yn set y offset [0]

—start n set starting tile block

—gamma exponent set color map correction [2.3]

—on turn cursor on

—off turn cursor off

—ntsc set ntsc format

~hidef set high definition format

~freq n set video controller frequency [VFREQ-HIDEF]

~format n set video controller format [VFORM-HIDEF]

—verbose display current settings
FILES

fusr/pixar/host/bin/video
SEE ALSO

VideoCmap(3H), VideoCursor(3H), VideoDisplay(3H), VideoFormat(3H), VideoOpen(3H)
BUGS

The twidth option doesn’t stick: it has to be reset on each command if the argument is different than 32.
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NAME
intro — introduction to Pixar library functions
DESCRIPTION
This section describes functions that may be found in various Pixar support libraries. There is a manual

page for each library, named after the library. For example, libpirl(3H) gives a summary of each function
in the Pixar Runtime Library.

The archive for each library resides in /fust/pixar/host/lib.

libpixar.a
low-level routines comprising the basic host interface with the registers, buses, etc. of the Pixar.
This library includes the dynamic loader of native Chap routines, routines to manipulate the
video parameters and colormap, routines for accessing the diagnostic registers, and much more.
However, there is little here that the end-use programmer should need to know about it; almost
all the functionality of ’libpixar’ is contained in the three libraries below.

libchad.a
a high-level host-interface library for the Pixar in general and the Chap in particular. ’libchad’
contains all *Chad...” routines, and is required for using libpirl’ and ’libpicio’.

libpirla library containing many C-callable (Pirl...”) routines for performing functions on the Chap.
Typically, ’libpirl’ functions only require descriptions of one or more sections of frame buffer
memory, and the functions take care of all interface tasks, like manipulating Chad.

libpicio.a
library of functions dealing with moving pictures between the frame buffer and external media,
primarily disk files.

The libraries above are listed in order of dependehce: to use Chad, ’libpixar’ must be included in the list of

libaries. Thus, if you write a program called *myprog’, which uses the Pirl package, it should have a com-
mand line that looks something like:

¢c -0 myprog myprog.o /ust/pixar/host/lib/libpirl.a fusr/pixar/host/lib/libchad.a\
/usr/pixar/host/lib/libpixar.a

libG.a library of general routines. For now, this is simply the resting place for FBGETDEF, the library
. module that standardizes frame buffer conventions.

SEE ALSO
intro(3), intro(3C), intro(3H), libpixar(3H), libpirl(3H), libpicio(3H), libchad(3H).
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NAME
libchad — Pixar resource-management library

DESCRIPTION

Chad is a simplified library for allocating and maintaining dynamic scratchpad and instruction RAM on a
Chap. Chad mimics conventional dynamic memory allocation with certain functional extensions. Rou-
tines are provided to allocate and deallocate space in a Chap’s instruction space and scratchpad memory,
adding facilities for allocating tile blocks and pixel windows, loading scratchpad, Sbus registers, the sysbus
and image memory, and linking and executing microcode. This manual page summarizes the routines
comprising Chad and discusses their calling conventions. Each routine is detailed in another manual page,
and there is a tutorial introduction, Programming the Pixar with Chad, which is intended as an introduction
to the system.

Chad maintains a separate block-storage environment for each Chap attached to a system. The environ-
ment is entered by ChadBegin(3H) and exited with ChadEnd(3H). These functions are detailed in
ChadBegin(3H).
ROUTINES

Specific resources are allocated by calling ChadAlloc(3H) and released by ChadFree(3H). All the
resources of a given class (SPAD, RAM, etc.) may be released by calling ChadReset(3H). This action is
useful in recovering when resources are exhausted, since it releases all resources which were allocated by
other processes, in effect performing a complete housecleaning.

The function ChadBackup(3H) is used to deallocate all resources younger than its argument. This routine
has a role in error recovery, allowing a user routine to free up all resources used by it and any routines it
calls.

A resource that has been deallocated for any reason is specially marked: its ‘addr’ field becomes negative.
When this occurs, the resource may be reallocated by ChadCheck(3H). Each resource structure maintains
information to reconstruct its space, but naturally, ChadCheck(3H) can only reallocate space, not initialize
it.

Of the deallocation routines, all but ChadFree(3H) leave the Chad host structures intact, so that the ‘addr’
field may be checked. All of the above allocation and deallocation routines are documented in
ChadAlloc(3H).

Once allocated, data may be written using ChadWrite(3H), and read using ChadRead(3H). In addition,
individual pixels may be written to a ChadFrame resource using the macro CHAD_SETPXL and read
using CHAD_GETPXL. All four of these procedures are listed in ChadWrite(3H).

Resources of type RAM (i.e., Chap functions, listed in section 3C of the Pixar manual pages) may be exe-
cuted with ChadGo(3H). Execution proceeds asynchronously, with ChadGo(3H) returning before the
Chap routine completes. The status of execution is checked with ChadCPUBusy(3H), which is non-zero
as long as a routine is still running. The function ChadWaitCPU(3H) provides a busy wait, which does not
return until the Chap routine completes. The manual page for these execution routines is ChadGo(3H).

All Chad routines return an error code, which is NULL (CHAD_NOERROR) for normal return. Once
detected, a message explaining the error can be sent to a file with ChadErrReport(3H).

UNIVERSAL TRUTHS ,
Since several Chaps may be attached to a host, and since Chad maintains a separate environment for each,
it is necessary to distinguish among them. This is done, where appropriate, with tokens of type ChapID.
ChadBegin(3H), ChadEnd(3H), ChadRead(3H), ChadWrite(3H), ChadReset(3H), ChadCPUBusy(3H),
ChadWaitCPU(3H) and ChadReset(3H) all require such a token as their first argument.

When pixel values are passed to Chad routines, it is in the form of the RGBAPixelType datatype defined in
<pixeldef.h>

Most Chad routines take a variable number of arguments, allowing, for example, several allocations to be
performed with a single function call. The last argument to each of these routines must be the special
token, NIX. The arguments to ChadAlloc(3H), ChadRead(3H), ChadWrite(3H) are arranged in groups,
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called resource specifications. Each specification begins with a type token like SPAD or RAM. This is
followed by a type-dependent number of arguments laid out in the manual pages. With the exception of
the FRAME specification to ChadRead(3H) and ChadWrite(3H), the arguments of a specification are fixed
in number and type.

All Chad tesource types share certain characteristics. First, each has a field, named ’addr’. This field pro-
vides information to Chad, and it is set to an invalid (negative) value when the resource is deallocated.
Second, each resource has a ‘new’ field which is set non-zero when a resource is first allocated and when-
ever it is reallocated. This allows the user to perform any initialization necessary. Finally, each resource
retains the parameters to ChadAlloc(3H) used to allocate it; the function ChadCheck(3H) will recover
resources up to but not including any initialization by the user.

The document Programming the Pixar with Chad discusses the principles behind Chad and gives opera-
tional examples. The manual pages listed below give more terse explanations.
ERRORS

All Chad routines return an error code, which is NULL (CHAD_NOERROR) for normal return. Once
detected, a message explaining the error can be sent to a file with ChadErrReport(3H)

LIBRARIES
fasr/pixar/host/lib/libchad.a fusr/pixar/host/lib/libpixar.a
SEE ALSO '
ChadBegin(3H), ChadAlloc(3H), ChadWrite(3H), ChadGo(3H), ChadErrReport(3H), ChadFrame(3H)

intro (1) — list of shell-callable Pixar programs
intro (3C) — list of libraries of device-resident routines
intro (3H) ~ list of libraries of host-resident routines

LIST OF FUNCTIONS
Name Appears on Page Description
CHAD_GETPIXEL() ChadFrame(3H) - get a pixel from Pixar image memory
CHAD_SETPIXEL() ChadFrame(3H) - set a pixel in Pixar image memory
ChadAlloc() ChadAlloc(3H) - allocate Chad resources
ChadBackup() ChadAlloc(3H) - release recently-allocated resources
ChadBegin() ChadBegin(3H) - enter the Chad environment
ChadCPUBusy(Q ChadGo(3H) ~ is the previous Chap routine still executing?
ChadCPUWait) ChadGo(3H) — wait for the last Chap routine to complete
ChadCheck() ChadAlloc(3H) - confirm the continued existence of Chad resources
ChadEnd() ChadBegin(3H) ~ leave the Chad environment
ChadErrReport() ChadErrReport(3H) - explain an error by Chad
ChadFrame() ChadFrame(3H) — discussion of Chad frames
ChadFree() ChadAlloc(3H) - free Chad resources
ChadGo() ChadGo(3H) — execute a Chap routine
ChadLibs() ChadAlloc(3H) — include an archive in Chad’s search list
ChadRead() ChadWrite(3H) — read Chap resources
ChadReset() ChadAlloc(3H) —reset a Chap
ChadWrite() ChadWrite(3H) - write to resources on the Chap
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NAME

ChadAlloc(),

ChadFree(),

ChadLibs(),

ChadReset(),

ChadCheck(),

ChadBackup() — Chad resource allocation routines

SYNOPSIS

# include "/usr/pixar/include/chad.h"
ChadError ChadAlloc (chapid,
[SPAD, blockpp, nwords,]
[RAM, pcpp, sym,]
[PIXELS, blockpp, npixels,]
[TB, tbpp, firsttile, tileswide, tileshigh,]
[PW, pwpp, tbpp, xmin, xmax, ymin, ymax,]
[FRAME, framepp, tbpp, xmin, xmax, ymin, ymax,]
NIX)
ChadSpad *(*blockpp);
ChadPC *(*pcpp);
ChadTB *(*tbpp);
ChadPW +*(*pwpp);
ChadFrame *(*framepp);
int nwords, npixels, firsttile, tileswide, tileshigh,
c¢sr, xmin, xmax, ymin, ymax; ‘
char *sym;

ChadError ChadFree ([blockp,] [pcp,] [tbp,] [pwp,] [framep,] NIX)
ChadSpad *blockp;

ChadPC *pcp;

ChadTB #tbp;

ChadPW *pwp;

ChadFrame *framep;

ChadError ChadLibs (libl,...,]ibN,NIX)
char #libl,...,]libN;

ChadError ChadReset (chapid, [RAM,] [SPAD,] [TB,] [PW,] NIX)
ChapID chapid;

ChadError ChadCheck (chapid, [blockp,] [pcp,] [tbp,] [pwp,] [framep,] NIX)
ChaplID chapid;

ChadSpad *blockp;

ChadPC *pcp;

ChadTB *tbp;

ChadPW *pwp;

ChadFrame *framep;

ChadError ChadBackup(structp);
union {

ChadSpad spad;

ChadPC pc;

ChadTB tb;

ChadPW pw;

ChadFrame frame;
} *structp;

s
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DESCRIPTION

The routines ChadAlloc and ChadFree manage resources of several types on a Pixar’s Chap processor.
Several storage requests are combined in a single call using the allocation requests above. A SPAD request
allocates dynamic space in the Chap’s scratchpad memory. PIXELS requests are similar, but expressed in
multiples of 4 words. RAM requests invoke the Chap dynamic loader (see chap(4) for more information)
to load routines into the Chap’s instruction memory, resolving undefined symbols from a list of libraries
maintained by Chad. This list initially includes libcolor.a, libpG.a, libpip.a, libpm.a, libpt.a and libpx.a in
‘fusr/pixar/chap/lib’. Other libraries may be prepended to the list by calling ChadLibs, giving as arguments
a set of full Unix file pathnames denoting the libraries to be used.

The TB specification requests that a Tile Block be allocated on the Chap. The tile block is a set of tiles of
image memory, each tile being 32x32 pixels square. The specification gives the first tile, the number of
tiles required in a row and the number of rows required.

PW gets a pixel window, a rectangular region of pixels within a tile block. This is specified by giving a
rectangle expressed in pixels, with pixel (0,0) defined as the upper left comer of the tile block.

A ChadFrame (specified by FRAME) is similar to a pixel window, but maintains the notion of a current
pixel which can be used for reading and writing into image memory. It is discussed in ChadFrame(3H).

Several routines for deallocating resources are provided, tailored to different situations. ChadFree is
unique in that it 1) deallocates only those resources in its argument list, and 2) frees the Chad structure
associated with the resource, so that the pointers passed to it are no longer valid.

Of the remaining deallocation routines, ChadReset is the most drastic. Rather than Chad pointers, Cha-
dReset takes a (possibly empty) set of type tokens, deallocating all resources of those classes. This is use-
ful primarily for correcting storage leaks. If no type tokens appear in the argument list, ChadReset per-
forms a device reset of the Chap, deallocating all the resources of all types on that Chap, and also rendering
invalid any resources being used by any other process running concurrently on that Chap. Under some cir-
cumstances, this can be considered unfriendly.

ChadBackup takes a single Chad pointer as it argument. The denoted resource is deallocated, together with
all resources of any type allocated after it. This action is useful for error recovery, when a function must
clean up all its resources and those allocated by those functions it calls.

All Chad resources contain an ‘addr’ field. When a resource is deallocated, this field is set to an invalid
value, which is less than 0. Thus, the application can always check the continued survival of a resource
without consulting Chad (It is an error to use a deallocated resource). However, Chads have no access to
resources in other processes, and so the ‘addr’ field can remain valid even when its resource has disap-
peared (this can only occur if more than one process is using a Chap at a time). A mechanism is thus
required for confirming that the ‘addr’ field still has meaning. ChadCheck confirms the validity of the
resources in its argument list; if any have been deallocated, it consults the Chads structure associated with
the resource and calls ChadAlloc to recover the resource if possible. Naturally, it is unable to reinitialize
any data which may have been lost with the deallocation. Each structure contains a ‘new’ field, set to non-
zero when the resource is reallocated.

The document Programming the Pixar with Chad discusses the principles behind Chad and gives opera-
tional examples. The manual pages listed below give more terse explanations, with chad(3H) being the
most complete.

LIBRARIES
/usr/pixar/host/lib/libchad.a fust/pixar/host/lib/libpixar.a

ERRORS
All Chad routines return an error code, which is NULL (CHAD_NOERROR) for normal return. Once
detected, a message explaining the error can be sent to a file with ChadErrReport(3H).

SEE ALSO ‘
ChadBegin(3H), libchad(3H), ChadWrite(3H), ChadGo(3H), ChadErrReport(3H), ChadFrame(3H)
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The Chad Tutorial, in The Pixar User's Manual, serves as an introduction to Pixar programming using the
Chad routines. Also recommended is the Chap Programming Tutorial, in the same source, which
discusses, indirectly, many of the tasks Chad performs invisibly.
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NAME

ChadBegin,

ChadEnd — Pixar resource-management library
SYNOPSIS

# include "/usr/pixar/include/chad.h"

ChadError ChadBegin(chapid, exclusive) .
ChapID chapid; N o = shared vse b Chip
\ PR @

N fo " ) oL
S ENGe 08e st [TLIA .
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ChadError ChadEnd(chapid)
ChaplID chapid;
DESCRIPTION

The Chad runtime library maintains an environment for protecting and managing resources used by a pro-
gram on a Pixar’s Chap processor. The two functions ChadBegin and ChadEnd initialize and terminate
this environment for a particular Chap.

The document Programming the Pixar with Chad discusses the principles behind Chad and gives opera-

tional examples. The manual pages listed below give more terse explanations, with chad(3H) being the
most complete.

LIBRARIES ]
/usr/pixar/host/lib/libchad.a /ust/pixar/host/lib/libpixar.a
ERRORS

All Chad routines return an error code, which is NULL (CHAD_NOERROR) for normal return. Once
detected, a message explaining the error can be sent to a file with ChadErrReport(3H).

SEE ALSO
libchad(3H), ChadAlloc(3H), ChadWrite(3H), ChadGo(3H), ChadErrReport(3H), ChadFrame(3H)
The Chad Tutorial, in The Pixar User’s Manual, serves as an introduction to Pixar programming using the

Chad routines. Also recommended is the Chap Programming Tutorial, in the same source, which
discusses, indirectly, many of the tasks Chad performs invisibly.
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NAME
ChadEmReport — describe an error by Chad

SYNOPSIS
# include "/usr/pixar/include/chad.h"
ChadError ChadErrReport(fp)
FILE *fp;

DESCRIPTION

When Chad encounters an error, ChadErrReport prints an explanation of the error to the given file. The
error code is assumed to be the value of ChadLastErr, as set (and returned) by all other Chad routines.

The document Programming the Pixar with Chad discusses the principles behind Chad and gives opera-
tional examples. The manual pages listed below give more terse explanations, with chad(3H) being the
most complete. .

LIBRARIES
fusr/pixar/host/lib/libchad.a /ust/pixar/host/lib/libpixar.a
SEE ALSO '
libchad(3H), ChadBegin(3H), Chad Alloc(3H), ChadWrite(3H), ChadGo(3H), ChadFrame(3H)

The Chad Tutorial, in The Pixar User’s Manual, serves as an introduction to Pixar programming using the
Chad routines. Also recommended is the Chap Programming Tutorial, in the same source, which
discusses, indirectly, many of the tasks Chad performs invisibly.
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NAME
ChadFrame,
CHAD_SETPIXEL,
CHAD_GETPIXEL - access to Pixar image memory

SYNOPSIS
# include "/usr/pixar/include/chad.h"
ChadError ChadAlloc(chapid, FRAME, framepp, tbpp, xmin, xmax, ymin, ymax, NIX)
ChapID chapid;
ChadFrame *(*framepp);
ChadTB *(*tbpp);
short xmin, xmax, ymin, ymax;

ChadError ChadWrite(chapid,

[ FRAME, framep, FRX, xval, ]

[ FRAME, framep, FRY, yval, ]

[ FRAME, framep, FRCSR, csr, ]}

[ FRAME, framep, FRBFR, buffer, xmin, xmax, ymin, ymax, ]
NIX)

ChapID chapid;

ChadFrame *framep;

RGBAPixelType buffer[][];

short xval, yval, csr, xmin, xmax, ymin, ymax;

ChadError ChadRead(chapid,

[ FRAME, framep, FRX, xvalp, ]

[ FRAME, framep, FRY, yvalp, ]

[ FRAME, framep, FRCSR, csrp, ]

[ FRAME, framep, FRBFR, buffer, xmin, xmax, ymin, ymax, ]
NIX)

ChaplID chapid;

ChadFrame *framep;

RGBAPixelType buffer{][];

short *xvalp, *yvalp, *csrp, xmin, xmax, ymin, ymax;

CHAD_SETPIXEL(framep, red, green, blue, alpha)
ChadFrame *framep;
unsigned short red, green, blue, alpha;

CHAD_GETPIXEL(framep, red, green, blue, alpha)
ChadFrame *framep;
unsigned short red, green, blue, alpha;

DESCRIPTION

The ChadFrame resource manages image memory, allowing programs to directly access pixels of Pixar
image memory. Associated with the frame is a current pixel, given as an x/y offset within the frame. The
frame is allocated with the call to ChadAlloc(3H) above, giving a pointer to a frame pointer, a pointer to a
tile block pointer, and the bounding box of the frame relative to the coordinates of the tile block, where
(0,0) is the upper left corner. The current pixel is set using ChadWrite(3H), which can also be used to
write a rectangular region of the frame by passing a pointer to sufficient host storage, and the bounding rec-
tangle to be written. For example,

ChadWrite(CHAPO, FRAME, fp, FRBFR, bufr, 20, 25, 30, 40, NIX);

would write 11 lines of 6 pixels each from the buffer bufr. All ChadWrite(3H) operations on frames have
the obvious converse in ChadRead(3H).

Individual pixels of the frame can be written using CHAD GETPIXEL and CHAD_SETPIXEL. These
macros access the current pixel. The address of the current pixel can be set explicitly with ChadWrite(3H),
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as above. However, the address can also be set implicitly. The addressing register CSR controls automatic
incrementation of the current pixel: as desired, the current pixel can be incremented or decremented in X or
Y, after reads or writes. These actions are controlled by a bit mask obtained by the bitwise or of a set of
predefined constants. Automatic address modification is enabled by RP_ADDR_MOD. Modification
upon writing is set with RP_WRITE_ADDR_MOD, otherwise modification occurs upon pixel reads. The
address is incremented if RP_INC_ADDR_MOD is set, and decremented otherwise. The first coordinate
incremented or decremented is X if the RP_X_ADDR_MOD is set, otherwise modification occurs first in
Y. Finally, when the RP_AUTO_CR bit is set, the second coordinate is modified whenever the first coor-
dinate reaches its boundary. For example, the call

ChadWrite(ChadOwner(fp), FRAME, fp, FRCSR, (RP_INC_ADDR_MOD | RP_X ADDR_MOD |
RP_AUTO_CR), NIX);

sets the addressing mechanism to automatically pass through an image in scan line order, from top left to
bottom right: pixel coordinates are incremented first in X then Y, and Y is incremented automatically at the
end of each scan line (and, of course, X is restarted at the beginnning of the next scan line).

The document Programming the Pixar with Chad discusses the principles behind Chad and gives opera-
tional examples. The manual pages listed below give more terse explanations, with chad(3H) being the
most complete.

LIBRARIES
Just/pixar/host/lib/libchad.a /usr/pixar/host/lib/libpixar.a

ERRORS
All Chad routines return an error code, which is NULL (CHAD_NOERROR) for normal return. Once
detected, a message explaining the error can be sent to a file with ChadErrReport(3H).

SEE ALSO .
libchad (3H), ChadBegin(3H), ChadAlloc(3H), ChadGo(3H), ChadErrReport(3H)

The Chad Tutorial, in The Pixar User’s Manual, serves as an introduction to Pixar programming using the
Chad routines. Also recommended is the Chap Programming Tutorial, in the same source, which
discusses, indirectly, many of the tasks Chad performs invisibly.
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NAME
ChadGo,
ChadCPUBusy,
ChadWaitCPU — execute routines on a Chap

SYNOPSIS

# include "/usr/pixar/include/chad.h"
ChadError ChadGo(pcp)
ChadPC *pcp;

ChadCPUBusy(chapid)
ChapID chapid;
ChadWaitCPU(chapid)
ChapID chapid;
DESCRIPTION
Previously-allocated RAM resources (Chap functions) allocated using ChadAlloc(3H) may be executed by
calling ChadGo.

This execution routine is asynchronous, returning immediately when the Chap is started so that the host
may continue its work concurrently. Synchronization may be accomplished by using ChadWaitCPU (3H)
to busily await the completion of the Chap on its appointed routines, or ChadCPUBusy(3H) to test whether
the Chap is active.

ChadCPUBusy and ChadWaitCPU are macros #defined in the include file chad.h.

The document Programming the Pixar with Chad discusses the principles behind Chad and gives opera-
tional examples. The manual pages listed below give more terse explanations, with chad(3H) being the
most complete,

LIBRARIES
/usr/pixar/host/lib/libchad.a /usr/pixar/host/lib/libpixar.a

ERRORS
All Chad routines return an error code, which is NULL (CHAD_NOERROR) for normal return. Once
detected, a message explaining the error can be sent to a file with ChadErrReport(3H).

SEE ALSO
libchad(3H), ChadBegin(3H), ChadAlloc(3H), ChadWrite(3H), ChadErrReport(3H), ChadFrame(3H)
The Chad Tutorial, in The Pixar User’s Manual, serves as an introduction to Pixar programming using the

Chad routines. Also recommended is the Chap Programming Tutorial, in the same source, which
discusses, indirectly, many of the tasks Chad performs invisibly.
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NAME
ChadWrite,
ChadRead — write/read Chap resources

SYNOPSIS
# include "/usr/pixar/include/chad.h"
ChadError ChadWrite (chapid,
[ SPAD, blockp, val, offset, ]
[ SPADARRAY, blockp, vals, nwords, offset, ]
[ PIXELS, blockp, pxvals, npixels, offset, ]
[ FRAME, framep, FRX, x, ]
[ FRAME; framep, FRY, y, ]
[ FRAME, framep, FRCSR, csr, ]
[ FRAME, framep, FRBFR, pxvals, xmin, xmax, ymin, ymax, ]
[ SYSBUS<0..15>, val, ]
[ R<0.31>, proc, val, ]
[ ACC, proc, val, ]
[ B<0..15>, val, ]
[ 1<0..15>, val, ]
NIX)

ChapID chapid;

ChadSpad *blockp;

int proc, nwords, npixels, offset, x, y, csr,
xmin, xmax, ymin, ymax;

ChadFrame *framep;

CHAPVAL val, vals[ 1;

RGBAPixelType pxvals{ ]J;

ChadError ChadRead(chapid,
[ SPAD, blockp, valp, offset, ]
[ SPADARRAY, blockp, vals, nwords, offset, ]
[ SPADTAB, blockp, vals, nwords, offset, ]
[ PIXELS, blockpp, pxvals, npixels, offset, ]
[ FRAME, framep, FRX, xp, ]
[ FRAME, framep, FRY, yp, ]
[ FRAME, framep, FRCSR, csrp, ]
[ FRAME, framep, FRBFR, pxvals, xmin, xmax, ymin, ymax, ]
[ SYSBUS<0..13>, valp, ]
[ R<0..31>, proc, valp, ]
[ ACC, proc, valp, ]
[ B<0..15>, valp, ]
[ 1<0..15>, valp, ]
NIX)

ChapID chapid;

ChadSpad *blockp;

int offset, nwords, npixels, proc, *xp, *yp, *csrp, xmin, xmax, ymin, ymax;
ChadFrame *framep;

RGBAPixelType pxvals[ 1;

CHAPVAL =*valp, vals[ ];

DESCRIPTION ,
Once Chad resources have been allocated, ChadWrite (3H) will download data to them, and ChadRead
(3H) will read data from them. In addition to resources explicitly allocated with ChadAlloc (3H), these
functions will address various system registers: r0 through r31 and acc refer to four-way ALU registers
and accumulator, respectively; b0 through b15 and i0 through i15 refer to the base and index registers
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associated with access to scratchpad memory; SYSBUSO through SYSBUS13 denote the memory-mapped
sysbus registers of the Chap. SYSBUSI4 and SYSBUSIS are reserved and unavailable via Chad. The proc
parameter of the ALU registers is a bit mask indicating which processor gets or provides the value:
CHAD _PROCR, CHAD PROCG, CHAD_PROCB and CHAD PROCA write to the red, green, blue and
alpha processors, respectively. These may be combined bitwise to select any set of processors;
CHAD_ALLPROCS is such a bit mask for them all.

SPAD writes individual words to Scratchpad memory, while SPADARRAY writes to contiguous blocks of
words. SPADTAB does the same, but writes them in a manner consistent with the ’index’ access mode of
Chap routines. SPADTAB accesses are rare. PIXELS also reads and writes scratchpad, but in units of four
words (pixels).

The argument specifications denoted by FRAME refer to frames of image memory. The FRX and FRY
specifications set the x and y coordinate of the current pixel, where this is defined relative to the boundaries

of the frame. The FRCSR argument sets the access register of the frame, giving access permission and
address-modification information for pixel access. Further details are available in ChadFrame(3H).

The document Programming the Pixar with Chad discusses the principles behind Chad and gives opera-
tional examples. The manual pages listed below give more terse explanations, with chad(3H) being the
most complete.

LIBRARIES
/usr/pixar/host/lib/libchad.a /fusr/pixar/host/lib/libpixar.a

ERRORS .
All Chad routines return an error code, which is NULL (CHAD_NOERROR) for normal return. Once
detected, a message explaining the error can be sent to a file with ChadErrRepori(3H).

SEE ALSO
libchad (3H), ChadBegin(3H), ChadAlloc(3H), ChadGo(3H), ChadErrReport(3H), ChadFrame(3H)
The Chad Tutorial, in The Pixar User's Manual, serves as an introduction to Pixar programming using the

Chad routines. Also recommended is the Chap Programming Tutorial, in the same source, which
discusses, indirectly, many of the tasks Chad performs invisibly.
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NAME

getchaps(), getvideo(), getdumi(), getmctrl(), getdiskw() — PIXAR special filename determination
routines

SYNOPSIS

getchaps(chaparray)
char *(* chaparray[]);

getvideo( vidarray )
char *(* vidarray[]);

getdumi( dumiarray )
char *(* dumiarray(]);

getmctrl( mctrlarray )
char *(* mctrlarray[]);

getdiskw( diskwarray )
char *(* diskwarray(]);

DESCRIPTION

The routines getchaps(), getvideo(), getdumi(), getmctrl(), and getdiskw() are used to determine the special
filenames for PIXAR interfaces. getchaps() finds all attached Chap names. getvideo() finds all attached
video board names. getdumi() finds all attached DUMI interface board names. getmcrrl() finds all attached
memory controller board names. getdiskw() finds all attached disk window (disk buffer) names. These
routines are in the libchad.a library.

The routines are called with the address of a variable declared to be a pointer to an array of character
pointers. This variable is filled in with the address of a dynamically allocated array of pointers to the
appropriate device names. A count of found device names is returned. If no device names are found, a
count of 0 is returned.

The list of found devices is sorted by minor device number, from lowest to highest. Devices are found by
searching the /dev directory for all special files which have a specific major device number, and, where
appropriate, testing for the presence of hardware.

If the operating system is configured so that the PIXAR major device number is some value other than 34,
a special file named /dev/dumi0 must exist with the correct PIXAR major device number. This file, if it
exists, provides the PIXAR major device number for the search. If the file does not exist, a default major
device number of 34 is assumed.

EXAMPLE

/* Print out the names of all Chap devices */
#include <stdio.h>

main()

{
char ** array;
int cnt;

cnt = getchaps( &array );
while( cnt-- )
puts( *array++ );
}

ERRORS

A count of zero is returned if no device names are found. This indicates an abnormal condition for a host
equipped with a PIXAR Image Computer. Check to see if the special files for the PIXAR interface exist in
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/dev. Make sure that the PIXAR computer cage is connected and has power applied.

SEE ALSO
CHAP(4G), DUMI(4), MCTRL(4G), VIDEO(4G)

LIBRARY
libchad.a
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NAME

FbGetDef,

FbSetFbDefs,

FbSetLfbDefs,

FbSetFbPath,

FbSetL{bPath —routines for defining and getting framebuffer definitions.

SYNOPSIS

#include <fbdefs.h>

LfbDefType * FbGetDef(fbname)
char *fbname;

void FbSetFbDefs(fbdefs)
char *fbdefs;

void FbSetLfbDefs(ifbdefs) .
char *Ifbdefs;

void FbSetFbPath(fbpath)
char *fbpath;

void FbSetLfbPath(Ifbpath)
char *Ifbpath;

DESCRIPTION

FbGetDef searches for fbname in the LFBPATH described in fbdefs(7), and returns a pointer to the Ifbdef
structure which describes the framebuffer information associated with fbname. The pfb element in the
structure is a pointer to its pfbdef. The pwptr of the LfbDefType and the thptr of the FbDefType are not set
by FbGetDef, but may be used by the application program to store PW and TB pointers. If the fbname is a
complete fbdef which is not in the LFBPATH, the fbdef is added to the ILFBDEFS, and a pointer to the
structure is returned. If the fbname is only a name and is not in the LFBPATH, a null pointer is returned.

FbSetFbDefs takes a colon-separated list of fbdefs and prepends it to the environment FBDEFS.
FbSetLfoDefs takes a colon-separated list of lfbdefs and prepends it to the environment LFBDEFS.
FbSetFbPath takes a colon-separated list of fbnames and prepends it to the environment FBPATH.
FbSetLfbPath takes a colon-separated list of [fbnames and prepends it to the environment LFBPATH.

LIBRARY

libg.a

SEE ALSO

fbdefs(7), TB(3C), PW(3C)
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NAME

libpicio — picture encoding library

DESCRIPTION

libpicio is a library of C-callable functions for encoding, decoding, loading and unloading picture files.
The following documentation exists for the picture encoding library routines:

PicCreat (3H) discusses routines PicCreat, PicOpen, and PicFind for creating and opening picture files.

PicRead (3H) documents the PicReadBuffer and PicWriteBuffer routines for communications between pic-
ture tiles on disk and RGBA arrays in a program.

PicClose (3H) documents the PicClose routine.

Note the parallelism between the above routines and the creat, open, read, write, and close routines for nor-
mal files.

picDecode (3H) discusses the routines picPreDecodeScanline, picDecodeScanline, and picPostDecode-
Scanline used for decoding individual scanlines of picture tiles on dxsk These routines are provided as a
more convenient alternative to the PicRead call.

picEncode (3H) discusses the routines picPreEncodeScanline, picEncodeScanline, and picPostEncode-
Scanline used for encoding individual scanlines of picture tiles on disk. These routines are provided as a
more convenient alternative to the Write call.

PicLabel (3H) discusses the routines PicLseekLabel, PicReadLabel, and PicWriteLabel, used for general
reading and writing of arbitrary text information in the picture file.

The header file picio.h includes all the picture file definitions needed for programs using picio routines.
The file header addresses, specifying the position of the label, picture descriptor, and tile map, for example,
are listed in this file. User access to header information should be done through library routines; the
addresses are convenient for visual decoding of an octal dump.

The major structure upon which pictures are based is the PictureDescriptor, defined in picio.h. Each pic-
ture file on disk contains a PictureDescriptor in its header; each picture file referred to in a program is
accessed via a pointer to a PictureDescriptor held in memory. User access to this structure is normally
handled via library routines; occasional reading of individual fields is best handled directly.

The currently stored fields of a PictureDescriptor are the height and width of the picture, the height and
width of the tiles, the picture’s format, storage, blocksize, and matting indicator, and the x-y offsets of the
picture. PictureDescriptors for open picture files include an open file number. The picture height (Pheight)
and width (Pwidth) are the height and width of the picture in pixels. The tile height (Theight) and width
(Twidth) are the height and width of the tiles in pixels. Aside from being positive, these tile sizes have no

- restrictions. If not evenly divisible into the corresponding picture sizes, the rightmost and bottommost tiles

will contain encoded pixel information not in the picture. We suggest that tiles not exceed 512 pixels in
either dimension, so that 512-resolution frame buffers can be used for processing.

The picture format (Pformat) is a short which contains some union of the single bit entities PF_R (8),
PF_G (4), PF_B (2), PF_A (1), all of which are defined in picio.h. The picture storage (Pstorage) indi-
cates whether the stored file is 8 or 12 bits, encoded or dumped. Appropriate macros (PF_8BIT, etc.) are .
included. Pictures are blocked to speed their recovery; the blocksize (Pblocksize) is tuned to the machine
upon which the picture file was created (1024 on a VAX). The matting indicator (Pmatting) is important
for files including both color and alpha information. The matte can be unassociated (PM_NONE) from the
picture, associated (PM_MTB) in the standard matted-to-black fashion, or indirect (PM_IND) through the
color map.

The x-y offsets (Xoffset, Yoffset) indicate how many pixels to translate the upper left corner of the picture
from the standard upper left corner origin of the frame buffer.

Further macros listed in picio.h aid in computing the number of tiles (PM_NTILES(pdptr)) and number of
components (PM_NOFC(pdptr)) of a picture.
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LIBRARY
/ust/pixar/host/lib/libpicio.a
SEE ALSO
intro (1) — list of shell-callable Pixar programs
intro (3C) ~ list of libraries of device-resident routines
intro (3H) - list of libraries of host-resident routines

PicClose (3H), PicCreat (3H), PicLabel (3H), PicRead (3H), picDecode (3H), picEncode (3H).
LIST OF FUNCTIONS

Name

PicClose
PicCreat
PicFind
PicGetFrame
PicLseekLabel
PicOpen
PicPutFrame
PicReadBuffer
PicReadLabel
PicSetForce
PicSetLabel
PicSetOffset
PicSetPformat
PicSetPmatting
PicSetPsize
PicSetPstorage
PicSetTsize
PicWriteBuffer
PicWriteLabel

picDecodeScanline
picEncodeScanline
picPostDecodeScanline
picPostEncodeScanline
picPreDecodeScanline
picPreEncodeScanline

Release 1.2

Appears on Page

PicClose(3H)
PicCreat(3H)
PicCreat(3H)
PicFrame(3H)
PicLabel(3H)
PicCreat(3H)
PicFrame(3H)
PicRead(3H)
PicLabel(3H)
PicCreat(3H)
PicCreat(3H)
PicCreat(3H)
PicCreat(3H)
PicCreat(3H)
PicCreat(3H)
PicCreat(3H)
PicCreat(3H)
PicRead(3H)
PicLabel(3H)
picDecode(3H)
picEncode(3H)
picDecode(3H)
picEncode(3C)
picDecode(3C)
picEncode(3C)

Description

— close a picture file

— create/open a picture file

— open a picture file, searching for it using PIXPATH
— get pictures from frame buffer to picture file
— determine the length of a picture label

— open a picture file

— put pictures from picture file into frame buffer
—read a picture tile

—read a picture label =

— force a picture-file overwrite

— label a picture

— set a picture’s offset

- set format of a picture

— set a picture matting indicator

- set size of a picture ‘

~ set a picture storage flag

- set tile size of a picture

— write a picture tile

— write a picture label

- decode a picture scan line

—encode a picture scan line

— finish decoding a picture tile

— finish encoding a picture tile

— start decoding a picture tile

— start encoding a picture tile

November 24, 1986 2



PICCLOSE (3H) Pixar Programmer’s Manual

NAME
PicClose — close a picture file

SYNOPSIS
#include <picio.h>

PicClose(channel)

PFILE *channel;
DESCRIPTION

PicClose closes the picture file on this channel.
LIBRARY

fusr/pixar/host/lib/libpicio.a

SEE ALSO
libpicio (3H) — overview of the picio library

PicCreat (3H), PicLabel (3H), PicRead (3H), picDecode (3H), picEncode (3H).

DIAGNOSTICS

This routine returns 0 if channel is not associated with an output file.

Release 1.2 November 24, 1986

PICCLOSE (3H)



PICCREAT (3H) Pixar Programmer’s Manual PICCREAT (3H)

NAME
PicCreat,
PicSetPsize,
PicSetTsize,
PicSetPformat,
PicSetPstorage,
PicSetPmatting,
PicSetOffset,

- PicSetForce,
PicSetLabel,
PicOpen,

PicFind - createf/open a picture file
SYNOPSIS
#include <picio.h>

PFILE *PicCreat(filename, mode)
char *filename;
int mode;

PicSetPsize(Pwidth,Pheight)
int Pwidth,Pheight;

PicSetTsize(Twidth,Theight)
int Twidth,Theight;

PicSetPformat(PictureFormat)
int PictureFormat;

PicSetPstorage(PictureStorage)
int PictureStorage;

PicSetPmatting(PictureMatting)
int PictureMatting;

PicSetOffset(Xoffset,Yoffset)
int Xoffset,Yoffset;

PicSetForce(ForcedRemovalFlag)
int ForcedRemovalFlag;

PicSetLabel(labelptr) -
char *labelptr;

PFILE *PicOpen(filename, type)
char *filename, *type;

PFILE #*PicFind(filename, type)
char *filename, *type;

char *PicFindName;

DESCRIPTION
PicCreat creates a new picture file or prepares to rewrite an existing file called filename, and associates a
picture descriptor (PFILE) with it. PicCreat returns a pointer to identify the picture descriptor in
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subsequent operations. If the file did not exist, it is given the mode mode, as modified by the process’s
mode mask. If the file exists and is protected against overwriting, the routine will ask permission to
overwrite unless a call PicSetForce(TRUE) has been made.

The picture width (512), picture height (488), tile width (512), tile height (488), picture format
(PF_RGBA), picture storage flag (PS_8BIT), picture matting indicator (PM_MTB), and picture offsets
(0,0) (see <picio.h>) are all stored in the picture descriptor associated with this channel. The default values
are shown in parentheses; these can be changed with calls to the various PicSet... routines.

An ASCII picture label is written if PicSetLabel has been called, passing a label pointer.

The picture format is one of (PF_RGBA, PF_RGB, PF_R, PF_G, PF_B, PF_A) corresponding 1o 4, 3,
and 1 channel images. The picture storage should normally be PS_8BIT indicating that 8 bits of each
channel is saved in a run-length-encoded manner. Dump mode is now supported, so natural images might
well be PS_8DUMP to indicate an 8-bit per channel dumped format. Virtual frame buffers are saved as
PS_12DUMP to indicate a 12-bit per channel dumped format. A 12-bit encoded storage scheme is also
supported, flagged by PS_I12BIT. The picture matting indicator is relevant only for pictures including an
alpha channel, and should be PM_MTB for matted-to-black pictures and PM_NONE for unassociated pic-
tures. Tile sizes are suggested to be no bigger than 512 by 512 so that current frame buffers can be used
for manipulation of pictures on a tile by tile basis.

PicOpen opens the picture named by filename and associates a channel with it. PicOpen returns a pointer
to be used to identify the picture descriptor in subsequent operations.

Type is a character string having one of the following values:

669

r open for reading

L "

w open for writing

29

“r+ open for both

‘¢ L A4

w+’’  create and open for both.

PicFind is just like PicOpen, except that it searches PIXPATH to find filename before opening it. The glo-
bal PicFindName is a char pointer pointing to the full specification of the opened file.
LIBRARY
/usr/pixar/host/lib/libpicio.a
SEE ALSO .
libpicio (3H), open(2), creat(2), fopen(3)
PicClose (3H), PicLabel (3H), PicRead (3H), picDecode (3H), picEncode (3H).
DIAGNOSTICS

PicCreat, PicOpen and PicFind return the pointer NULL if filename cannot be accessed. PicCreat will
return the pointer NULL if the header information is illegal.
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NAME

picPreDecodeScanline,
picDecodeScanline,
picPostDecodeScanline - sequential decoding of tile from disk

SYNOPSIS

#include <picio.h>

picPreDecodeScanline(channel, tilenumber)
PFILE *channel; long tilenumber;

char * picDecodeScanline(channel, ptr)
PFILE *channel; RGBAPixelType *ptr;

picPostDecodeScanline(channel)
PFILE *channel;

DESCRIPTION

These routines are offered as an alternative to the PicReadBuffer routine, described elsewhere, which con-
verts one entire tile from disk to memory buffer. These routines allow the sequential decoding of indivi-
dual scanlines of a tile from disk to a scanline memory buffer. These routines are fragile in the sense that
the described order must be followed exactly to produce a correctly decoded picture. If a tile has width w
and height h, there should be an RGBAPixelType buffer of w pixels. There should be one call to
picPreDecodeScanline, h calls to picDecodeScanline, and one call to picPostDecodeScanline.

picPreDecodeScanline initiates the decoding of a tile with tile number tilenumber in the picture header.
Note that tile numbers begin at zero. Zero is returned if the tile does not exist. It is very possible to create
pictures with some tiles missing. Whether this means ‘all pixels black’’ or “‘no picture at all’’ is your
choice. picDecodeScanline decodes the next scanline of the named picture output channel into a scanline
RGBA buffer beginning at ptr. A global variable picDecodeEmpty is set non-zero if the decoded scanline
has an alpha channel that is zero everywhere. A global variable picDecodeFull is set non-zero if the
decoded scanline has an alpha channel that is unity everywhere. Because the alpha channel defaults to
unity, the decoding of any picture not including alpha will force picDecodeFull on at every scanline.
picDecodeScanline returns a char pointer, which should point beyond the last pixel of the scanline buffer.

picPostDecodeScanline ends the decoding of this tile.

LIBRARY

fusr/pixar/host/lib/libpicio.a

SEE ALSO

BUGS

libpicio (3H) - overview of the picio library
PicClose (3H), PicCreat (3H), PicLabel (3H), PicRead (3H), picEncode (3H).

Abuse of the Iseck pointer into the open picture file may wreak havoc.

DIAGNOSTICS

picPreDecodeScanline will return 0 if the tilenumber is bad or internal buffer space cannot be allocated.
picDecodeScanline will return 0 if picPreDecodeScanline has not been called or if we reach the end of file
in the midst of decoding. picPostDecodeScanline will return 0 if the number of calls to picDecodeScanline
is not equal to the height of the tile.
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NAME
picPreEncodeScanline,
picEncodeScanline,
picPostEncodeScanline - sequential encoding of a tile to disk

SYNOPSIS
#include <picio.h>

picPreEncodeScanline(channel,tilenumber)
PFILE *channel; long tilenumber;

char * picEncodeScanline(channel, ptr)
PFILE *channel; RGBAPixelType *ptr;

picPostEncodeScanline(channel)
PFILE *channel;

DESCRIPTION
These routines are offered as an alternative to the PicWriteBuffer routine, described elsewhere, which con-
verts one entire tile from memory buffer to disk. These routines allow the sequential encoding of indivi-
dual scanlines of a tile from a scanline memory buffer to disk. These routines are fragile in the sense that
the described order must be followed exactly to produce a correctly encoded picture on disk. If a tile has
width w and height h, there should be a RGBAPixelType buffer of w pixels. There should be one call to
picPreEncodeScanline, h calls to picEncodeScanline, and one call to picPostEncodeScanline.

picPreEncodeScanline initiates the encoding of a tile and associates the encoded information with tile
number filenumber in the picture header. Note that tile numbers begin at zero. Zero is returned upon
failure to write this pointer. picEncodeScanline uses a scanline RGBA buffer beginning at ptr to encode
the next scanline of the named picture output channel.

picPostEncodeScanline ends the encoding of this tile.

LIBRARY
/usr/pixar/host/lib/libpicio.a
SEE ALSO
libpicio (3H) ~ overview of the picio library
PicClose (3H), PicCreat (3H), PicLabel (3H), PicRead (3H), picDecode (3H)
BUGS
Abuse of the Iseek pointer into the picture being encoded will trash the encoding. Although concurrent
encoding is supported, concurrent encoding of tiles in the same picture is not.
DIAGNOSTICS
picPreEncodeScanline retums 0 if the tilenumber is bad or internal buffer space cannot be allocated.
picEncodeScanline returns 0 if picPreEncodeScanline has not been called or upon any disk write error (i.e.,

when there is no more space). picPostEncodeScanline returns 0 if the number of calls to picEncodeScan-
line is not equal to the height of the tile. This indicates a malformed tile.
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NAME
PicGetFrame,
PicPutFrame - get/put pictures from frame buffer to picture file

SYNOPSIS
#include <picio.h>
#include <chad.h>

PicPutFrame( pdptr, fbptr, xoffset, yoffset, xmin, xmax, ymin, ymax, tile, channels, host )
PFILE *pdptr;

ChadFrame *fbptr;

int xoffset, yoffset, xmin, xmax, ymin, ymax;

int tile, channels, host;

PicGetFrame( pdptr, fbptr, xoffset, yoffset, host )
PFILE *pdptr;

ChadFrame *fbptr;

int xoffset, yoffset;

int host;

DESCRIPTION
These procedures copy images from picture files to and from frame buffer memory. The function PicGet-
Frame corresponds roughly to the command line program sv(1), and PicPutFrame corresponds to the pro-
gram gt(1). These names are not backwards\(**-a host programmer made them up, that’s all.

PicGetFrame copies an image from Pixar frame buffer memory into a picture file. The picture file is
described by a picture descriptor pointer, pdptr, which is usually obtained by calling PicCreat(3H). The
attributes of the picture file (for example, its dimensions and storage format), are set before the call to Pic-
Creat. Functions to set these parameters are described in PicCreat(3H). The rectangular window within
the Pixar frame buffer memory from which the picture is copied is described by a ChadFrame pointer,
JSbptr, which is obtained by a call to ChadAlloc(3H). The origin of the picture is given by the point (xoffset,
Yoffset). The coordinates of this point are relative to the frame buffer window, that is, (0,0) is the upper-left
hand corner. As mentioned previously, the size of the picture is determined by the picture dimensions in
the picture file descriptor. If the flag kost is true, the picture is encoded on the host. Normally, this should
be false allowing the Chap to do the encoding since this is much faster.

PicPutFrame copies an image stored in a picture file into Pixar frame buffer memory. A picture file
descriptor, pdptr, comresponding to the already created picture file to be transferred, should be obtained
using PicFind(3H). If the variable file is less than 0, all the tiles in the picture file are transferred. If it is
greater than or equal to 0, only the corresponding numbered tile is copied. A rectangular window in the
frame buffer is described by a ChadFrame pointer, fbptr, which is obtained by calling ChadAlloc. A clip-
ping rectangle can be specified by giving its x-range (xmin, ymin) and y-range (ymin, ymax). The coordi-
nates of the clipping rectangle are specified relative the the pixel window (so that (0,0) is the upper-left
comner). If the point (xoffset, yoffset) equals (0,0) the picture is copied so that its upper-left hand corner is
aligned with the frame buffer window’s upper-left hand corner. Positive x offsets move the picture to the
right and positive y offsets move the picture down. The variable channels is a bit-mask that specifies the
channels in the frame buffer, which are written (r=1, g=2, b=4, a=8). Finally, the boolean variable host
controls whether the decoding takes place in the host or in the chap. Normally, this is set to O indicating
that the chap does the decoding since this is much faster. Unfortunately, not all picture file formats can be
encoded in the chap, and sometimes this flag is overridden.

EXAMPLES
The simplest code to copy a picture into the Pixar frame buffer would look something like this:

ChadAlloc(0, TB, &tbp, 0, 32, 24, FRAME, &fbp, &tbp, 0, 1023, 0, 767, NIX);

pdptr = PicFind( "reyes”,"t");
PicPutFrame( pdptr, fbp, 0, 0, 0, 1023, 0 767, -1, channels=0xf, host=0 );
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PicClose(pdptr);

The simplest code to store a picture from the Pixar frame buffer would look something like this (assuming
the same ChadFrame as above):

PicSetPsize(picturewidth, pictureheight);
PicSetTsize(picturewidth, pictureheight);
PicSetPformat(pictureformat);
PicSetOffset(xmin, ymin);

pdptr = PicCreat(filename,mode);
PicGetFrame( pdptr, fbp, xmin, ymin, host=0 );
PicClose(pdptr);
BUGS
Currently, only the following formats are encoded and decoded by the Chap: PE_RGBA, PF_RGB, PF_R.

If for some reason the chap cannot allocate all the resources it needs, the host performs the encoding and
decoding.

LIBRARY .
/usr/pixar/host/lib/libpicio.a
SEE ALSO
gt(1), sv(1), libpicio(3H), ChadAlloc(3H), PicCreat(3H).
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NAME
PicLseckLabel,
PicReadLabel,
PicWriteLabel — handle picture labels

SYNOPSIS
#include <picio.h>

long PicLseekLabel(pdptr, offset, whence)
PFILE #*pdptr;

long offset;

int whence;

int PicReadLabel(pdptr, buffer, nbytes)
PFILE *pdptr;

~ char *buffer;
int nbytes;
int PicWriteLabel(pdptr, buffer, nbytes)
PFILE *pdptr;
char *buffer;
int nbytes;

DESCRIPTION

The picture descriptor pdptr refers to a picture file open for reading or writing. The pointer for the file is
set as follows:

If whence is 0, the pointer is set to offset bytes.
If whence is 1, the pointer is set to its current location plus offset.

If whence is 2, the pointer is set to the end-of-label plus offset. The end-of-label is taken as the
first null character after the start of the label.

The returned value is the resulting offset into the label; -1 is returned in case of invalid picture descriptor,
seek to a position before the start of the label, or improper whence. The read/write pointer is untouched by
the first and last errors; the pointer is set to zero after an attempt to seek a position before the start of the
label.

PicReadLabel reads the next nbytes bytes of the picture label into the array buffer. It is not guaranteed that
all nbytes bytes will be read. Furthermore, it may read past the end-of-label, leaving the read/write pointer
beyond the first null character of the label. In any event, the number of characters read is returned as the
value of the procedure.

If the returned value is less than nbytes, end-of-label has been reached and likely overrun. If you need
accuracy in the length of label, use the returned value from PicLseekLabel(pdptr,0,2).

PicWriteLabel writes the next nbytes bytes into the picture label from the array buffer. The number of char-
acters written is returned. Writing a null character in the midst of the buffer will induce an end-of-label
and set the read/write pointer beyond this end-of-label.

The PicSetLabel(labelptr) rtoutine described along with PicCreat is equivalent to a
PicLseekLabel(pdtpr,0,0) followed by a PicWriteLabel(pdptr labelptr strlen(labelptr)) in writing the label
and setting the label Iseek pointer.

PicCreat() and PicOpen() set the read/write pointer of the label to zero.

LIBRARY
Jusr/pixar/host/lib/libpicio.a
SEE ALSO
libpicio (3H) — overview of the picio library
PicClose (3H), PicCreat (3H), PicRead (3H), picDecode (3H), picEncode (3H).
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