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Thank you for acquiring a copy ®¥, a pretty nifty X program. | hope you enjoy using it, as I've enjoyed writing it.

The latest version ofv (or at least a pointer it) is available visanonymous ftp oftp.cis.upenn.edu , in the
directory pub/xv. If you're nosure ifyou havethe latest version, gou are missing theource or documentation for
xv, PLEASEpick up the latestersion of the xv distribution. Dot send mail unless absoluteigcessaryi.e., you
don't have ftp capability).

xv Licensing Information

xv is shareware for personal use only.

You may us&v for your own amusement, and if you find it nifty, useful, generally cool, or of some vajoa,tgour
registration fee would be greatly appreciated. $2&eésstandard registration fe&pugh of course, larger amounts
are quitewelcome. Folks who dona0 or more can receivepainted, boundcopy ofthe xv manual for ncextra
charge. If you want one, just asBe sure to specify the version of xv that you are using!

Commercial, government, and institutional usersnustregister their copies ofxv.

This doeshot mean that you are required to registejust because you play with it on the workstatioyanr office.
This falls under the heading of ‘personal use’.ydfi are asystems administratoyou can putxv up in a public
directory for your users’ amusement. Again, ‘personal use’, albeit plural.

On the other hand, jfou usexv in thecourse of doingour work, whateverour ‘work’ mayhappen to beyou must
register your copy ofv. (Note: Ifyouare a student, angbu usexv to do classwork or researglgu should getour
professor/teacher/advisor to purchase an appropriate number of copies.)

xv licenses are $25 eachYou should purchase orense per workstation, @ne per xv user,whichever is the
smaller number.xv is not sold on a ‘number of concurrensers’ basis. Ikv was some $1000 program, yésat
would be a reasonable requdait at $25, it's not.Also, giventhatxv is completely unlockedhere is novay to
enforce any ‘number of concurrent users’ limits, so it isn't sold that way.

Printed and bound copies thfe 120-istpagexv manual are availabler $15 each. Notéhat manuals arenly sold
with, at minimum, an equal number of licenses. (e.gyoif purchase 5 licensegpu can also purchasap to 5
copies of the manual)

The sourcecode tothe program can béad (as a&ompressedar’ file split over a couple3.5” MS-DOS formatted
floppies) for $15, for those who don't have ftp capabilities.

Orders outside the US and Canada must add an additional $5 per manual ordevedtie additional shipping
charges.

Checks,moneyorders, and purchase orders are accepted. Credit cards ardlhédrms of payment must be
payable in US Funds. Checks must be payable through a US bank (or a US bramcm-tfSbank). Purchase
orders for less than $50, while still accepted, are not encouraged.

All payments should be payable to ‘John Bradley’, and mailed to:

John Bradley

1053 Floyd Terrace
Bryn Mawr, PA 19010
USA

Site Licenses

If you are planning to purchase 10 or more licenses, site licenses are available, at a substantial discount. Site licenses
let you run xv on anyand allcomputing equipment d@he site,for any purpose whatsoever. Tlsée licensecovers

the current version ofv, andany versions released within oryear ofthe licensing date.You are also allowed to

duplicate and distribute an unlimited numbercopies ofthe xv manual, bubnly for use within the site.Covered

versions of the software may be run in perpetuity.

Also, it should be notethat a ‘site’can be defined as anythiypu'd like. It can be a physical location (a room,
building, location, etc.), an organizationwarkgroup, department, division, etc.) amy other logical grouping“the
seventeen technical writers scattered about our company”, etc.).

The site license costill be based oiyour estimate of the number & users or workstations gbur site, whichever
is the smaller number.



If you are interested in obtainingséte license, pleaseontactthe author via electronic mail &AX (seebelow for
details). Sendéhformation regardingour site (the name or definition of the ‘site’ paysicaladdress, a fax number,
and an estimate of the number of users or workstations), and we’ll get a site license out to you for your examination.

Copyright Notice
xvis Copyright 1989, 1994 by John Bradley

Permission tacopy and distributexv in its entirety, for non-commercial purposes, is hereby granted without fee,
provided that this license information and copyright notice appear in all copies.

If you redistributexv, the entire contents ofthis distribution must be distributed, including tREADME, and
INSTALL files, the sources, and the complete contents of the ‘docs’ directory.

Note that distributingv ‘bundled’ with any commercial product is considered to be a ‘commercial purpose’.

Also notethatany copies okv that are distributechustbe built and/orconfigured to be iheir ‘unregistereaopy’
mode, so that it is made obvious to the userthd shareware, and thdtey should consider registering, oledst
reading this information.

The softwaremay bemodified for your ownpurposes, but modified versionsay not be distributed without prior
consent of the author.

This software is provided ‘as-is’, withoahyexpress or implied warranty. In no event will the author be held liable
for any damages arising from the use of this software.

If you would like to dosomething withxv that thiscopyright prohibits (such as distributing it with @mmercial
product, using portions of treource in some other program, distributing registered cogiie3, pleaseontact the
author (preferably via email). Arrangements can probably be worked out.

The author may be contacted via:

US Mail: John Bradley
1053 Floyd Terrace
Bryn Mawr, PA 19010
FAX:  (610) 520-2042

Electronic Mail regardingv should be sent to one of these three addresses:

xv@devo.dccs.upenn.edu - generakv questions
xvbiz@devo.dccs.upenn.edu - all xvlicensing questions
xvtech@devo.dccs.upenn.edu - bug reports, technical questions

Please dmot send electronic mail directly to the author, as he gets more than enough as it is.
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Section 0: Release Notes

The following is a short synopsis of the major features that have been addesintce Version 3.00. See
the CHANGELOGe in thexv source directory for complete details, and up-to-the-minute information.

Image cut and paste capabilities.
Minimal image editing (line drawing, text annotation, and smudging).

Additional choices inthe Algorithms menu. Also, algorithm#&iow operate orthe selected
region of the image, if any.

Image padding.
Added aPrint command.

Additional file formats: XPM filesand 24-bit Targafiles canboth be readnd written, as can a
variety ofthe AmigalLBM formats (commonly called ‘IFF’ files).xv can readbut not write)
the XWD (X Window Dump) format. Alsoxv cannow read 16-bitgreyscale ‘pgmraw’ files,
however, the low-order 8-bits will be discarded.

Much impiovedGrab command. It is now possible to grab pull-down menus in other programs.
Much improved selection rectangle handling.

Image ‘panning’ when zoomed in.

Improved 24-to-8-bit algorithm.

Filename completion in thead andsavewindows.

Changed command-line handling. All thiéag’ arguments (‘-perfect’, ‘-smooth’, etc.) are
forced ‘on’ if you start them with a ‘-, and arrced ‘off’ if you start them with a ‘+’. (They
used to toggle the state, which could lead to unpredictable results.)

Support for ‘gzip’ed files.
Sniffs out the ‘best’ visual type to use, rather than simply using the default visual.

New versions of Santeffler’s libtiff TIFF i/o library (version 3.3and thelndependent JPEG
Group’s JPEG i/o library (version 5a) have been merged in.

When viewing 24-bit image@n 24-bit mode) on an 8-bit displayy now uses a 4*8*4tandard
RGB colormap, rather than the 6*6*6 colormap it used in 3.00. This colormap uses fewer colors,
and produces better looking results, on average.

Of course, there haugeen plenty of bug fixeand minor enhancements. would probably be safe to say
that there’s some exciting new bugs, too!

Version 3.10a December 29, 1994
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Section 1: Overview

XV is an interactive image manipulation progrimmthe X Window System. Itan operate on images in
the GIF, JPEG, TIFFPBM, PGM, PPM, XPM, X11 bitmaun RasterfileTarga,RLE, RGB, BMP,
PCX, FITS, and PM formats ail knowntypes of X displays. Itan generate PostScries, and if you
haveghostscript (version 2.6 or above) installed on your machine, it can also display them.

xv letsyou do alarge number of things (many of theamtually useful), including, but not limited to, the
following:

display an image in a window on the screen

display an image on the root window, in a variety of styles

grab any rectangular portion of the screen and turn it into an image
arbitrarily stretch, compress, rotate or flip the image

crop or pad images

view files as ASCII text or hexadecimal data

magnify any portion of the image by any amount, up to the size of the screen
determine pixel values and x,y coordinates in the image

adjust image brightness and contrast with a gamma correction function

apply differentgamma functions to thRed, Greenand Blue color components, to correct for
non-linear color response

adjust global image saturation

perform global hue remapping

perform histogram equalization

run a number of image-processing algorithms on any rectangular portion of the image
edit an image’s colormap

reduce the number of colors in an image

dither in color and b/w

crop off solid borders automatically

convert image formats

Oddly enough, I'm still having a horrible time trackindpwn someminor bug in the Automatic
Checkbook Balancing Modyland once again it fails to make it into the officialdistribution.

1 Theghostscriptdistribution is available via anonymous ftp fremep.ai.mit.edu
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Section 2. The Image Window

Note: unless explicitly stated otherwise, the telitk means “click with the Left mouse button.”

Start the program up by typingVv'. After a shortdelay, a window willappear with the default image
(the xv logo, creditsand revision date) displayed iit. If you change the size of theindow (using
whatever methogrour window managerprovides),the image will be automatically stretched to fit the
window.

Section 2.1: Displaying Pixel Values

Clicking (and optionally dragging)the Middle mouse buttoninside thiswindow will display pixel
information in the following format:

196, 137 = 191,121,209 #bf79d1 (287 42 81 HSV) [0, 0]

The first pair of numbers (196,137) are thandy positions of the cursor, in image coordinatd@hese
numbers remain the same regardlesargf image resizing, or cropping; a 320x200 image remains a
320x200 image, regardless of what size it is displayed on the screen.

The first triplet of numbers (191,121,209) are R@B values ofthe selected pixel.The componentwiill
have integer values in the range 0-255. The values displayed are priorH8#RGB modification, but
after any colormap changes. See “Section 5: The Color Editor” for details.

The next item is a six-digitalue expressinthe RGB values ofthe selected pixel irhex, in the #rrggbb
format. This is the same format used to specify colors to other X programs, which may be useful.

The second triplet of numbers (287 42 81) areHB& values othe selected pixel.The firstcomponent
will have integer values in the range 0-388d the scondand thirdcomponents will have integealues
in the range 0-100. Thealues displayedre prior toany HSV/RGB modification, but after any colormap
changes. See “Section 5: The Color Editor”for details. Also,see Appendix D: RGB & HSV
Colorspaces” for more information about what these numbers mean.

Finally, the last pair of numbers is the distance (dxbdyyveerthe currentmouse positiomndwhere the
mouse was originally clicked.
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Note: If you actually want to measurgme pixels, it will probablyelp tozoom in on athe relevant
portion of the image, to the poitttat you can seethe individual pixels. See “Sectior2.4: Zooming”
below.

Note: This also setghe ‘currentcolor’ value used by varioysaintingtools. (See “Sectio.6: Image
Editing”.)

This string is automatically copied your X server’s cut buffer whenevgou measure pixel valuesThis
letsyou easily feedhis information to another programseful if you'redoing manuafeature extraction,
or something. Tryt: measure @ixel's value,and then galick your Middle mouse button in atterm
window.

Section 2.2: Selection Rectangle

Bring up thexv controlswindow by pressing the? key or clickingthe Rightmouse buttorinside the
image window.

Clicking and dragging theeft button ofthe mouseinside the imagevindow will allow you todraw a
selection rectangle otihe image. Ifyou’re unhappy with the ongou’ve drawn, simply click the Left
buttonand draw another. Ifyou'd like the rectangle to gaway altogether, click thed.eft button and
release it without moving the mouse.

Double-clickingthe Left buttoninside the imagevindow will create a selectiorectangle the size of the
currently displayed area of the image, or remove the previous selection as appropriate.

Once a selection rectanghas beendrawn, it can be fine-tuned by clickirmnd draggingany of the
handles that appear on islge. Ifyou press the Shift> key while dragging a handle, theelection
rectangle is kept square. ybu press the €trl > key while dragging a handle, theelection rectangle
maintains the same aspect ratio it originally had.

You can move the selection rectangle by Left-clicking insideahd dragging it around.Pressing the
<Shift> key while doing so will constrain the motion to the horizontal and vertical axes.

You can determindow large theselection rectangle ign image coordinates) by bringing up the info
window. Dothis selectingmage Info from theWindows menuxv controlswindow or bypressing thé
key inside any opexv window.

The xv info window will display,among other things, the current siaed position of theselection
rectangle in terms of image coordinates. For example, if it says:

114x77 rectangle starting at 119,58

it means that the curreselection rectangle is 114 image pixels wide, 77 image piigls and that its
top-left corner is located 119 image pixels in fromléfeedge othe image, and 58nage pixels in from
the top edge. These values will be updated as you drag the cropping rectangle around.

If you want to set the size or position of thelection rectangle preciselyou canusethe arrowkeys on
your keyboard. First, make th& infowindow visible as described above. Secondthisenouse to draw
a rough approximation of theelection rectanglthatyouwant. You cannow usethe arrowkeys to move
the selection rectangle arourtle image. Oncgou've gotten the topand left sides ofthe selection
rectangle precisely wheg@uwant themyou canmovethe bottom-right corner of theelection rectangle
by holding the<shift> key down while using the arrowkeys. Pressing the up arrow will make the
rectangle shorter, and pressing the down arrow will make the rectangle taller.
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Section 2.3: Cropping

Onceyou have a selection rectanglleat you can live with, you can proceed withthe actual cropping
operation. Click th&rop button in thexv controlswindow, or presshe c key inany openxv window.
The image window will shrink to show only portions of the image that were inside the cropping rectangle.

Note: if you are running avindow manager such a®wm which decoratesvindows with a title bar,
resizing regionsand such, it igjuite possibléhat theaspect ratio othe cropped image will gescrewed
up. This isbecauseertainwindow managersenforce aminimum window size. Ifyoutry to crop to a
rectangle that is too small, the window manager will create the smallest window it can, and theilmage
be stretched to fit thisvindow. If this happensyou can press thé\spect button in thexv controls
window, or presshe a key inany operxv window. This will expand the image gbat itwill once again
have the correctispect ratio. (Alsoseethe “nodecor ' option, in “Section 12.9: Miscellaneous
Options™.)

You can crop a cropped image by repeating the same steps (drawing a new selection eectasylimg
the Crop command), ad infinitum.

You can return to the originaljncropped image by using thdnCrop command. Simply click the
UnCrop button or press the key inany operxv window. Notethat using thdJnCrop command will
turn off image smoothing (th8mooth command), due to the potentially long timeain take to generate
a large, smoothed image.

Note that if you try to make theselection rectangleoo small in either width or height (undersgreen
pixels), it'll just turn itself off. If youwant to crop avery small portion of an imageou’ll probably have
to do it in two passes. First, crop to a smallish rectangle, expand that image, then crop again.

You can also fine-crop the image by pressingt@&l> key and one of the arrow keys. This will crop off
one pixel from the edge of the image, based on the arrow key pressedp Kéye moveghe bottom edge
up one pixel, th®own key moves the top edge down one pixel, and so on.

Section 2.4: Zooming

@-"

You canZoom In by a factor of twqor four, or eight, etc.) on any rectangular
region of the image by holdindown the <Ctrl > key on your keyboard and
clicking theLeft mouse button ithe imagewindow. A rectangle wilappear,
centered around the cursor position, showyng what portion of the image

will be expanded.Move the rectangle agou seefit, release thenouse button,

and the region inside threctangle will be redrawn dtvice its previous size.

The image window should remain the same size. davurepeat this operation

to zoom in by a factor of four, or eight, or whatever, as many times as you wish.

@ "

While zoomed-inyou canPan the image around by holdirdpwn the <Ctrl >
key, clicking the Middlemouse button irthe imagewindow, and dragging it
around. A rectangle will appear around tmeuse,indicating where the
currently-displayed portion of the image will be moved to.

@™

You canZoom Out by a factor of twdif possible) byholding downthe <Ctrl>
key and clicking the Rightmouse buttoninside the imagevindow. You can
not zoom out beyond the point where the entire image fills the window.
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Section 2.5: Multi-Page Documents

Xv now has theability to display multi-page image files, though currentiis is only implemented for
PostScript files (using thghostscriptinterpreter). If you are viewing a multi-page document, a “peagfe
m" string will be added to thev imagewindow’s title bar.

You can walk through the document by pressingdtfageUp>and<PageDown>keys on your keyboard
(they may be labeled ‘Prednd ‘Next’ instead) while thekeyboard focus is othe xv imagewindow.
Pressingsshift-Up> and<shift-Down> may also work.

You can also jump directly to any given page by typigrito thexv imagewindow. This will pop up a
dialog window which will ask you what page you'd like to go to.

Section 2.6: Image Editing

xv now features amumber of rudimentary image-editing tools. Whileisih’t about to compete with
Adobe’sPhotoShopanytime soonyou may still find what it does to be of some use. You now have the
ability to do pixel-editing, freehand ‘scribblindine drawing, andixel-level ‘smudging’. Alsoxv now
supports cut, pasteppy,andclear of rectangular selections,described in “SectioB.8: Image Cut and
Paste Commands”. Alsxv now has a ‘text annotationtool, described in “Section 3.10: Text
Annotation”.

The majorweakness:the various drawingpols listedabovecanonly draw in colors that already exist in
the image At this time, theséools (andxv) are primarilyfocused orthe ‘image editingjob, rather than
on the ‘arbitrary paint progranjob. Needless to sathere’s still away topaint inwhatever coloyou'd
like. It's just a matter of getting the desirealor(s) intothe picture. Thdestway isprobably to use the
Pad command (see “Section 3.9: The Pad Command”).

Section 2.6.1: Pixel Editing and Line Drawing

All of the following drawing commands ugbe concept othe ‘current color’. The curremblor is set by
using the Middle mouse button in the image window to ‘pick up’ the desired color.

You can edit individual pixels by doing a shift-middle-click with theuse. (Hold a 8hift> key, and
Middle-click somewhere ithe imagewindow.) The selected pixel wilchange to the desired color. It
will probably help tozoom in onthe relevansection ofthe image first. Anyway, if youdrag themouse
around,youwill be able to draw arbitrary ‘scribbleall overthe image. Thigrobablyisn't desirable, so
be careful!

You can also draw straight lines by holdingdown the <Ctrl> key along with the shift-middle
combination.

Section 2.6.2: Pixel Smudging

You can ‘smudge’specificareas of the image by doing a shift-right-click with theuse, inthe image
window. The clicked-on pixel will be replaced witthe averageolor of the 9 pixels in the 3x3 square
centered on said pixel. This can be useshémual edibut ‘saltandpepper’ noise. It caalso be used to
soften edges. As with the pixel editing tool, you can drag the ‘smudger’ around.

Note: This only works in ‘24-bit’ mode. Ifyou are viewing an 8-bit image, it will be automatically
converted up to a 24-bit version of itself.

Note: While this tool is similar to thelur andDeSpecklealgorithms, those algorithms operateevery
pixel in a rectangular region, whereas this tool operates only on those pixels that you click or drag on.
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Section 3: The Control Window
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The xv controlswindow isthe central point of contrdbr the program, which jusjoes to show how
appropriately it wasiamed. It contains controls to resize the current imageafigrotate it,load and

save different filesand bring up the othew windows. Itcan be brought up by clicking the Righbuse

button in the imag&indow, or by pressinghe ? keyinside any opemxv window. Doingeither of these
things while thexv controlswindow is visible will hide it.

All of the following commands may be executed dither clicking the appropriate command button, or
typing the keyboard equivalent (where given) into any opemindow.

Section 3.1: Resizing Commands

Irmage Size The resizing commands haed been moved tahe Image Sizemenu. Note
Normal " that none of the ‘resi_zingtommandsnpdify the imgge in anyvay. Thgy only .
Max Size i affect howthe image .|sd|splayed.The image remains at its original size. Th|s
Maspect M allows you to arbltrarllly stret_ch andompactthe image W|_thout compoundmg
Double Size error caused byearher_ resizing. Ir_l each case, thiisplayed image is
Half Size = recomputed from the original internal image.

10% Larger : Note: The keyboard equivalents f@ach command are listed on ttight side

10% Smaller of the menu. These commandsay be entered ithe xv imagewindow, the xv
controls window, the xv info window, and thexv color editorwindow. They

Set 5ize 5 maynot be entered in thev visual schnauzevindows,thexv loadwindow, or

Re—fspeact a the xv save window. The samegoes forall other commands listed in the

4u3 4 controlswindow.

Int, Expand I
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Maormal

Max Size

Maxpect

Double Size

Half Size

10% Larger

Attempts toreturn the image to its normal sizehere one image pixel maps to
one screen pixel. For example, if the image (or the cucrepped portion of
the image) has size of 320x200, this command will attempt to make the
image window 320 screen pixels wide by 200 screen pixels high.

This commandmay fail intwo cases. If you'reunning awindow manager
(such asmwm) thatenforces aninimumwindow size,and the ‘normalsize is
too small, the imagemay get distorted. See the note in Section 2.3:
Cropping” for more information.

Also, if the image is largethan thesize of yourscreen, it will beshrunk
(preserving thaspect ratioyntil it fits on the screen. For exampleydu try
to display a 1400x900 image on a 1280x1024 scrigeniNormal command
will display a 1280x823 image. (1400/900 = 1280/823)

This command will make thdisplayed imag¢he same size as the screen. If
youare running avindow manager thaputs up a title baryou’ll find that the

title bar is now off the top of the screen. To get the title bar back, simply shrink
the image to anything smalldran thesize of the screen. Theindow will be
moved so that the title bar is once again visible.

Makesthe image as large g®ssible, while preservintpe aspect ratio. This
avoidsthe generally unwanted image distortitrat Max Size is capable of
generating. For example, you have a 320x200 imagand an1280x1024
screen, doing thaxpect command will result in an imaghat is1280x800.
Max Size on the other handyould’'ve generated an image of size 1280x1024,
which would be appear ‘stretched’ vertically.

Doublesthe current size of the image, with the constréat neither axis is
allowed to bdarger than thecreen. For example, given a 320x200 image and
a 1280x1024 screen, the image candbabled once (to 640x400), second
time (to 1280x800), but a third time would make the image 1280x1924.ll
notethat on the third time, theidth didn’t change at alkince it was already

at its maximum value.Also notethat the heightwasn't allowed todouble
(from 800 to 1600), but was truncated at its maximum value (1024).

Halvesthe current size of the image, with the constréiat neither axis is
allowed to have a size lefisan 1pixel. Also,you may run into ‘minimum

size’ problems withyour window manager. Seethe note in Section 2.3:
Cropping” for more information.

Note that thewindow size ismaintained as a pair of integers. As a result you
may see some integer round-off problems. For example, if you halve a 265x185
image, you'll get a 132x92image, which is just fine. However, if you
Double Size this image you'll get a 264x184mage, not the 265x185 image
that you started with.

Increases the current size of the image by 10%, subject to the conbabite
image cannot be made larger than the screen size (in either axis). For example,
issuing this command on a 320x200 image will result in a 352x220 image.
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10% smaller Decreaseshe current size of the image by 10%. Neither axis of the image is
allowed to shrink below 1 pixel. Also, you run the risk of runninginto
‘minimum window size’ problems with your window manager.

It should be notethat thel0% Larger and10% Smaller commands have no
concept of arforiginal size’. They simply increase or decreatte current
image size by 10%. As a resutiey donot undo each other. For example,
take a 320x200 image. Dol®% Larger and theimage will be 352x220. If
you issuethe 10% Smaller command nowthe image will be made (352 -
35.2)x(220 - 22), or 316x198.

Set Size 5 Letsyou specifythe exact size, or exact expansiondigplaythe image. Pops
open a dialoghox whereyou cantype astring of theform “width x height,
“expansiofo”, or “horiz-expansio? x vert-expansio¥”. The spacebetween
numbers aren’t necessary, but the ‘X’ and ‘%’ characters are.

— - |l

Enter new image display size (ex, 400 » 3007,
expansion ratio (ex, F5%7,

w oF expansion ratios (ex, "200% = 125%7
|72 % 79

| | Ok Cancel _
I |
Re—fspect  a Applies the ‘defaultaspect ratio’ tothe image. This islone automatically

when the image is first loaded. Normally, the defaslftect ratio is ‘1:1’, but
certain GlIFfiles may have an aspe@ttio encoded irthem. You canalso set
the defaultaspect ratio via a command-limegument or an X resource. See
“Section 12.3: Imagé&izing Options”for more info. The idea behind this
command ighatyou’d stretch the image manually (waur windowmanager)
to roughly the sizgou'd like, and therusethe Aspect command to fix up the
proportions.

Normally Aspect expands one axis of the image to correctatbgect ratio. If
this would result in an imagehat is larger than thecreen, theAspect
command will instead shrink one of the axes to correct the aspect ratio.

43 4 Attempts to resize the image #mt the ratio ofvidth to height is equal to 4 to
3. (e.g., 320x240, 400x300, etcThis is useful because many imagesre
meant to fill the screen on whatesgistem they wergeneratedandnearly all
video tubes have an aspeatio of 4:3. This command will stretch the image
so that thingswill probably lookright onyour X display(nearly all of which,
thankfully, have square pixels). This command is particuladgful for
images which have really bizarre sizes (such as the 600x200 images
presumably meant for CGA, and the 640x350 16-color EGA images).
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Int. Expand I

Resizeghe image to the nearest integral expansionoonpression ratio. For
example, if an image is currently being displayed at “162.43% x 231%", the
IntExpnd command willshowthe image at a “200% x 200%” expansion ratio.
Likewise, if an image is being shown at a “37% x 70%" expans#iio,
IntExpnd will resize it to “33% x 50%”", the nearest integer compression ratios.

An alternate way of issuing tH®% Larger command.

An alternate way of issuing tH®% Smaller command.

Section 3.2: Rotate/Flip Commands

c

Rotates thentireimage (not the selection) 96lockwise.

Keyboard equivalent:

Rotates thentireimage (not the selection) 96ounter-clockwise.

Keyboard EquivalentT

Flips the image (or theelectedarea of the image) horizontally (around the
vertical center-line of the image).

Keyboard Equivalenth

Flips the image (or theelectedarea of the imageyertically (around the
horizontal center-line of the image).

Keyboard Equivalent

Section 3.3: The Display Menu

Display

fraeas

Dithered
S moath

Read/write Calors

+ Narmal Calars
Perfect Calars

Uze Own Colarmap
Uze Std, Calarmap

This menu controleow the image iglisplayed on youscreen. None of these
commandsctually modify the image itself, only how it is presented.
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Section 3.3.1: Dithering Commands

Raws " Returns the displayed image to its ‘raw’ state (where each pixel in the displayed
image is aglose as possible the corresponding pixel in the internal image).
In short, it turnsoff any dithering or smoothing. This command is normally
disabled,and isonly enabledafter you have issued @ithered or Smooth
command..

Dithered 4 Regeneratethe displayed image bylithering with the availableolors in an
attempt to approximate the original image. This hasedul effectonly if the
color allocationcode failed tagetall the colors it wanted. If idid getall the
desired colorsthe Dither command will just generate the sadisplay image
as theRaw command. On the othdrand, ifyou didn't getall the desired
colors, the Dither command will try to approximate the missieglors by
dithering with thecolorsthat were obtained, which can help eliminatesible
banding, and suchNote: If youare runningxv on a 1-bit displayhe Dither
command will be disabled, as the image will always be dithered for display.

Smooth ®>  Smoothes out distortion caused by integer round-off when an image is
expanded oshrunk. This isgenerally a desirable effect, howevercén be
fairly time-consuming on large images, so by default it is dohe
automatically. See “Sectioh2: Modifying xv Behavior” for more detalils.
Notethat Smooth only has auseful effect ifthe image habeen resized. If the
image is being displayed at it®rmal 1:1 expansion ratio, then tBenooth
command will not have a useful effect.

Note: if you are currently in ‘24-bimode’ (see “Sectio.5: The 24/8 Bit Menufor more info), the
Dithered command is disabledRaw displaysthe image (dithered on an 8-bit displaghd Smooth
displays a smoothed version of the image (dithered on an 8-bit display).

Section 3.3.2: Color Allocation Commands

Read/write Colors  \when turned on, forcesr to use read/write color cells (ignoradddisabled in
Use Std. Colormap mode, below).. Normallyxv allocates read-only color
cells, which allows it to share colors with other programsiolfuse read/write
color cells, no otheprogram carusethe colormap entriethatxv is using, and
vice-versa. The major advantage that usingread/write color cells allows the
Apply function in thexv color editorwindow to operatamuch faster, and
allows theAuto-Apply while dragging feature to be used atl. Also notethat
this command i®nly enabled ifyou are runningkv on aPseudoColodisplay.
See Appendix E: Color Allocation ixv’ for more information on display
modes.

Normal Colors xV's normalcolor allocation mode. For any given pictuxe,figures out what
colors should be allocatednd tries tcallocate them (read-only, or read/write,
as determined by thiRead/Write Colors setting). If any color allocation fails,
xv will try a few other tricks, andyenerally just map theemainingcolors (the
ones it didn’t get) into thelosestcolors that idid get.

Perfect Colors WhenPerfect Colors is turned onxv proceeds as ithe Normal Colors case.
If any color allocation request failall colorsarefreed,andxv creates itself a
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Uze Own Colormap

Uze Std. Caolormap

private colormapand tries alloveragain. It is assuedthat having grivate
colormap will provide more colothanallocating out of the already partially-
used system default colormap.

Like Perfect Colors, but it doesn’'t everiry to allocate out of thesystem
colormap. Instead, it startdf by creating itsown colormap,and allocating
from there. Slightly fastethanPerfect Colors mode. Also useful, asertain
X servers (AIX 3.1running on anRS6000, for instancehever report an
allocation errorfor read-only color cells. They juseturn theclosest color
found inthe system colormap. Generalfyce behavior, but it prevenBerfect
Colors mode from ever allocating a colormap...

An entirely different color allocation mode. Instead of pickihg (generally
unique) colorsthat each image requires, thimode forcesall images to be
displayed (ditheredysing the same set of (standacdjors. The downside is
that theimages don’took as nice as they do the othemodes. The upside is
that you candisplay many images simultaneougly running morethan one
copy ofxv) without instantlyrunningout of colors. The setting oRead/Write
Colors is ignored while in thisnode. Alsothis mode isthe only one available
when you are displaying images in 24-bit mode.

Section 3.4. Root Display Modes

Root

While xv normally displays an image in itsvn window, it is also

W ] e
Root:
Root:
Root:
Root:
Root:
Root:
Root:
Root:
Root:
Root:

tiled
integer tiled
mirrared

integer mirrared

center tiled
cehtered
centered, warp
centered, brick

symrmetrical tiled
symrmetrical mirrored

possible for it to display images dhe root window (a.k.a. ‘the
desktop’). You would normally ushis feature from the command-
line, as part oBome sort of Xstartup script, to put up a background
pattern or image ojour choice. See “Sectiol2.6: Root Window
Options” for further information on the relevant command-line
options.

You can also specify root display options interactively, while the
program is running, by using tfoot menu, as shown.

One note regarding roalisplay: it is notpossible forxv to receive

areseveral functionshat cannot besed while in a ‘root’ mode, such

as pixel tracking, image editing, pan and zoom operations, etc. If you

want to do such thingyou’'ll have to temporarilyeturn to‘window’ mode,and return tdroot’ mode when
you're finished. Also, when you are in a ‘root’ mode, you will not be able to get rid &f/ttentrolswindow.
At bestyou caniconify it (usingyour windowmanager). There’s goodreason fothis. If you could get rid

of thewindow, therewould be noway toever get it back (since it won't see keypresses or mouse clicks in the

root window).

One other note: Ifou are runningxv on certain 24-bit displays, whetiee ‘default’ visualtype is an 8-bit
PseudoColor, buxv in its clevernesfiasdecided to use a 24-bit TrueColor mogteu will not be able to
switch thedisplay to a root modeThis isbecausev requires the visualsed inthe ‘window’ mode to be the
same as the visuabked forthe ‘root’ modes. Inthe case of thesgypes of displays, it imot possible tgout a

24-bit TrueColor image on the ronindow. Youcan get this tavork by using the -visual default

command-line option, which will forcevto use the ‘default’ visual for both the ‘window’ and ‘root’ modes.

Also note: This isonly necessary to ge¢his menu towork on such displays. WNou usethe “root

or

‘-rmode ' command-line optionsgv will automatically use patented “DoTheRightThing” technology...
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b | 1 ] o
7 Displaysthe image in avindow. If you were previously in a ‘root’” modehe rootwindow
& will also be cleared.
Root tiled
XWIXVIXV]I The image iglisplayed inthe rootwindow. One image is displayedigned with theop-left
%%%E corner of the screen. The imageahenduplicated towardshe bottomand rightedges of the
7Dzl

/vl screen, as many times as necessary to fill the screen.

Root: integer tiled

WY Similar toRoot: Tiled, exceptthat theimage is first shrunk sthat itswidth and height are
WV integer divisors of the screen’s width and height. Khispsthe images along tHaottom and
WV right edges of the screen from being ‘chopped-off'.

Note: using any of the ‘resizing’ commands (suchNesmal, Double Size etc.) will losethe ‘integer’-
ness of the image, and you'll have to re-select this mode to ‘integer-ify’ the image again.
Root: mirrored

WXX/[I Tiles the original image with versiotisat have been horizontally flipped, vertically flipped,
ﬁﬁ andboth horizontallyandvertically flipped. This getsrid of the shargividing lines where
Al tiled images meet. The effect is quite interesting.

S[x[l]

Root: integer mirrored

IV | jke Root: Mirrored , but also doeshe integer-izatiordescribedunder theRoot: Integer

LT L —
% W Tiled entry.

HEES
SEE
=

Reoot: center tiled

xv/| Like Root: Tiled, but it positions the images $oat one of them is centered on the screen,
M and the rest aniled off in all directions. Visually pleasing withouthe image size distortion
ezl associated witlRoot: Integer Tiled.

ISEE
ISEE

Feoot: centered

Displays a single image centeredtive rootwindow, surrounded by black, gour choice of
D] any other solid color. (See “Section 12: ModifyingBehavior” for more information.)

Root: centered, warp

\\\\\Vl/// Displays a single image centeredlie root wirdow, surrounded by a blagdadwhite ‘warp’
//“\\ pattern, whichproduces some mildly visuallyleasing Moiréeffects. The colorscanalso be
chosen by the user. (See “Section 12: Modifsa@ehavior” for details.)

Reoot: centered, brick

rrrnl - Displays a single image centeredite root wirdow, surrounded by a bla@ndwhite ‘brick’
pattern. Again, the colors can be set by the user.

Version 3.10a December 29, 1994
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Root: symmetrical tiled

%%%'{f Tiles images on the roetindow suchthat theimages aresymmetric aroundhe horizontal
i (!

VXV X and vertical center lines of the screen.
WXy XviX

Root: symmetrical mirrored

%ﬁ%&‘ Like theRoot: symmetrical tiled mode, but the images are also mirrored.
) (i
DX AX [

Note: The three ‘centeredmodes Root: Centered Root: Centered, Warp, and Root: Centered,

Brick, but notRoot: Center Tiled) require the creation of a Pixmap the size of the screen. This can be a
fairly large requesfor resourcesandwill fail on a color Xterminal with insufficientmemory. They can

also require the transmissionaansiderably morelata than thether ‘root’ modes. Ifou’re on abrain-
damaged X termindiangingoff a slownetwork,you should probably go somewhere eldarring that,

you should certainly avoid the ‘centered’ modes.

Also note: If you quikv while displaying an image on the root window, the image will remain inoidite
window, and thecolors used byhe image will remain allocated. This is generally regardecbagct
behavior. Ifyou decideyou want to getrid of the root image to free up resources, or simpgcause
you're sick of seeingt, the quickest route is toun ‘xv -clear  ’, which will clear the rootwindow,

release any allocated colors, and exit. Alternatedgtrootor any other X prograrthatputs things in the
root window should be able to do the trick as well.

Section 3.5: The 24/8 Bit Menu

24/8 Bit
v3-hit mode =3 xv has awhopping grand total oftwo internal image formats8-bit
24-bit mode =3 colormappedand 24-bit RGB. Everyimageyou load is converted to one
of thesetwo formats, agart of the image loadingrocedure before you
Lock current maode ever get to see the image.
Quick 24-—=8
o Slow 2428
Best 24—>8

There are dew crucial differencedbetween thesawvo modes. [8-bit mode,you have a colormap, and
thus color-editing changdsee “Section 5:The Color Editor’)can happen much morpiickly. On the
downside, most othe image editing functionenly actually operate on 24-bit images. (Such as the
Algorithms menu,describedater in thissection.) Ifyou use these functionsy will convert the 8-bit
image into a 24-bit image, operate on the 24-bit dateconvertthe resulthack to an 8-bit image. As a
result, artifacts can be introducdm the image conversions. As suchyodii’'re going to be doing a lot

of this sort of thing, switch to 24-bit mode first.

But | digress...

This menu lets you see which modeis currently operating in, and lets you change mod&si canalso
forcexv to remain in the curremhode,and selechow the program willconvert 24-bit images into 8-bit
images.
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8-hit mode =15

24-hit mode =B

Lock current mode

Quick 24—=8

Clow 24—=8

Best 24-—=>=8

Forcesthe program into8-bit mode when selected. Ifjou are currently
working on a 24-bit image, it will be converted into an 8-bit image using the
selected conversiocalgorithm (see below)and the24-bit data will be thrown
away.

Forcesthe program int®4-bit mode when selected. §ou currently working
on an 8-bit image, it will be converted into a 24-bit image the8-bit image
will be thrownaway. Notethat if youare working on a 24-bit imagswitch to
8-bit mode, andswitch back ta24-bit mode your 24-bitdata will havebeen
lost in the conversions. A dialdzpx will pop up toalertyou ofthis potential
problem.

Normally, xv will switch between &nd24-bit modes based dhe imagetype

(if youload a 24-bit image, it'll switch t84-bit mode, otherwise it will uses-

bit mode). Turning thisoption on will forcexv to remain in the curremhode.

One reasomhatyou might wish to thiswould be to lock«v into 8-bit mode so

that 24-bit images arshown dithered with th&low’ algorithm (see below),
which produces better looking images on 8-bit displays. (Just don't savio
the image afterwards!)

Converts 24-bit images to 8-bit images by dithering witiixed 6x6x6 RGB
colormap. Itis the quickest of the three algorithms, but also generally produces
the worst images. Ican also be selected vithe ‘-quick24’ command-line
option or X resource.

The default algorithm. Takegbout twice asong as the Fast algorithmUses
the median-cut algorithm to pick a set of 2&flors, and then dithersvith
these colors. Itan beselected vighe ‘-slow24’ command-line option or X
resource.

By far and away the slowest of the algorithms. Can take up to ten times as long
as theSlow algorithm. Uses acleverer version ofhe median-cut algorithm to

pick a better set of 256 colatisan theslow algorithm. Doesnot dither. This
might look best if you'rggoing to be expanding the imagevsry much, as the
dithering in the othetwo algorithmsbecomes veryoticeable. Youwcan also
select this option via the ‘-best24’ command-line option or X resource.

Note that none of the thre®4->8 algorithm choices immediatelydoes
anything. They merely select whichlgorithm will beusedthe next timexv
feels a need to convert a 24-bit image into an 8-bit image.

Version 3.10a
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Section 3.6: Image Algorithms

glgaorithims
Undea &ll Hl
Elur... Bh
Sharpen... s
Edge Detect He
Embaoss =m
Ol Painting Eo
Blend =12
Copy Rotate,,, Ht
Clear Rotate., BT
Pizelize... Hp
Spread.. -1
Despeckle.. Bk

xv now has theability to run a number of standard image-processing
algorithms on the current image, or any rectangular portion of the current
image. If there is a currestlection rectangléSee “Sectior2.2: Selection
Rectangl®), the algorithm willonly affectthe selectedarea. Otherwise, the
algorithms operate on the entire image.

Algorithms are chosen via theAlgorithms menu, and areexecuted
immediately. Algorithms are cumulative, timat if you run analgorithm on

an image, and then run a second algorithm, the second algorithm operates on
the modified image produced by the first algorithm. And so on.

See Appendix H: Adding Algorithms txv’ for information onhow you
can add additional algorithms to this menu.

Also, it should be notethat the algorithmeperate on 24-bit images. If you
are currently operating on an 8-bit imagad you run analgorithm, the
image will be converted up to 24-bitie algorithm will berun, and the

result will be converted back to 8-bitising the currentlhgelected 24->&lgorithm. As such, ifou're

going to be doing a lot of algorithm-ingou may find it faster to temporarily switch t@4-bit mode
Likewise, if you intend to runmultiple algorithms on the same imadsay, aBlur followed by an
Embos9, you should definitely switch to 24-bit mode, to maintain full 24-bit precision on the
intermediate images (i.e., to prevent noise from being added to the image by any intermediate 24->8

conversions).

Undo &l =10
Elur... Eh
Sharpen... He

The (normally dimmed-outyndo All selection undoes arand all algorithms
that have beerrun onthe current image. It restores the image to the state it
was in wherthe first algorithmwas executedand italso putscv backinto the
8/24-bit mode ivasin.

Keyboard Equivalent<Meta> u

Runs a convolution over each plane (red, grbkme) ofthe image, using a*n
convolution mask consisting of all 1's. Has theeffect of, foreach pixel in the
image, replacing it with the averagelue ofall the pixels in then*n rectangle
centered around the pixel in question. Wien lect this command, dialog

box is opened up teequest thevalue for 0. Values must be great¢han or

equal to ‘3’, and they must also be odd (e.g. 3,7,5,9,11). Larger values blur the
image to a greater extent.

Warning! This algorithm,due to itsn? nature, can getery slow asn is
increased. Values above ‘15’ aren’t particularly recommended.

Note: This command is aeasonablevay to turn dithered black-and-white
images baclnto some semblance tifie greyscalehatthey probably originally
started as.

Keyboard Equivalent<Meta> b

Runs an edge-sharpening algorithm on the image, which attempts to maximize
contrast between adjacent pixels. Prompts fetrangth’ value of 0%hrough
99%.
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Keyboard Equivalent<Meta> s

Edge Detect  He Runs a convolution using @air of convolutions, one which detedt®rizontal
edges, and one which detects vertical edgesThe convolution is done
separately for eachlane (red, greerhlue) ofthe image. It ionly done for
pixelsthathave the 3x3 maskilly contained within the image, tvoid pesky
edge conditions. One note: sinceuhs anedge detection separately for each
plane of the image, the results are colorful. You'll get red edges when there are
edges irthe red planeyellow edgesvhen there aredges irthe red andyreen
planes, and so on. ybu'd like a traditionalgrey edge detection (based on the
overall intensity of each pixelyou should usethe Saturation dial in thexv
color editor (See “Section5.3.3: The Saturation Control”) toompletely
desaturate all theolors inthe image (turning igrey) first. Then, theresults
will also be grey.

Keyboard Equivalent<Meta> e

Emboss Hm Runs an algorithnthat produces nifty ‘embossed’ images tging a variation
of the edge detectioralgorithm. Itproduces greyscale (8-bit) images where
most of the image is shown as a medium gray. ‘Leadidges (edges found
on the topand left sides)are shown as dighter gray,and ‘trailing’ edges
(bottom and rightedges)are shown as a darker gray. The image wind up
looking like pseudo-3-d, sort of likihve Motif toolkit. You can thenuse the
White dial in thexv color editor(See “Sectiorb.3.2: The White Remapping
Control”) to colorize the image as you see fit

Keyboard Equivalent<Meta> m

Qil Painting o Does an‘oil transfer’, asdescribed inthe book “Beyond Photography”, by
Holzman. It is a sort of localized smearing. THasicalgorithm is to take a
rectangle (7x7 in thicase) centeredround the current pixelcompute a
histogram of these (49) pixeland replace the current pixel with thenost
popular’ pixel as determined by the histogram.

Keyboard Equivalent<Meta> o

Blend B Blends a rectangular selection out of existence by replabimgelectedarea
with a radial gradient fill. Each pixel on tleelge ofthe selectionretains its
original color, the pixel in the center is replaced by the averag# tfe edge
pixels, and all remainingixels are replaced by theeighted average of the
center pixeland theedge pixel (alonghe line that runs through theenter
pixel and the pixel being computed).

This is much easier to see than it is to explain.

Keyboard Equivalent<Meta> B
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Copy Rotate.., Bt

Clear Retate,, 5T

Pizelize... Ep

Spread.. HS

Doesarbitrary (smooth) rotation of the entire image (or skeéected region).
You will be prompted t@nter a rotation amount, in degreeBositive values
rotate the imageounter-clockwise, negative values rottte imageclockwise.

The Copy Rotate function makes a&opy ofthe selection, rotatdg andpastes
it back on top of the original, like so:

Original, un-rotated image Original, un-rotated image

\

Newly-rotated image

Keyboard Equivalent<Meta> t

Also doesarbitrary smooth rotation, as with tl@opy Rotate command, but
this version clears the original image (using the ‘current cok®& “Section
2.1: Displaying Pixel Values”) before pasting the rotated version, like so:

Original, unfotated image Newly cleared area

Clear Rotate ? \J
 —_—
X .s/A

Newly-rotated image

Keyboard Equivalent<Meta> T

Runs a ‘pixelization’ algorithm, suitabfer obscuring sensitivand/or naughty
parts of an image Pops open a dialogox which prompts forither a single
value m', or a pair ofvalues mxn'. Dividesthe image (or theelected region)
up intomby-m squares (if a single value was enterednday-n rectangles (if a
pair of values wereentered). Each area is filled with the averagkr of all
pixels contained within the area.

Keyboard Equivalent<Meta> p

Runs a ‘random spread’ algorithm on thelectedarea of the image (or the
entire image). Pops up a dialogpox which prompts foreither a singlevalue
‘m’, or a pair ofvalues mxn’. In the case othe single value, each pixel in the
image is swapped witbomeother random pixebcatedwithin a distance ofm
pixels from the first pixel. Itwo valuesare entered, each pixel ssvapped
with another pixellocated within +m, +n of the original pixel. This can
produce an interesting ‘de-reeffect. Whether it'suseful ornot isfor you to
decide.

Keyboard Equivalent<Meta> S
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Despeckle..,

Hk

Runs a despeckling algorithm, also known asedian filteramong image-
processing circles.This algorithm isgood atremoving minornoise from an
image, such agou’ll normally find on scanned-ifiaxesand the like. It may
also prove useful fode-dithering imagesturning black-and-white dithered
images intogreyscale imagesind ditherectolor imagesnto unditheredcolor
images. Notdhat theBlur algorithm caralso be used ithe sameway, and
may do a bettejob of un-dithering. However, the DeSpeckle algorithm
generally leaves edges alone, unlikeBha algorithm, which blurs everything
uniformly.

This algorithm runs through theelectecarea of the image, arfdr each pixel
in the imagelooks atthe mby-m square centered around the pixelrefilaces
the pixel with the mediamalue ofthe pixelsfound inthe square. As with the
Blur algorithm, you will be prompted for a value af! The value must not be
lessthan‘3’, and it must beodd. Larger values have a greatéfiect, though
‘3’ should be sufficient for most purposes.

Keyboard Equivalent<Meta> k

Section 3.7: Cropping Commands

Craop

InCrop

ButoCrop

Crops the image to the curresglection rectangle.This command ionly
available when a cropping rectandi@s beendrawn on the image. See
“Section 2.3: Cropping” for further information.

Keyboard Equivalentc

Returns the image to its normal, uncropped state. This commaonlyis
available after the imageasbeen cropped. See “Secti@r8: Cropping” for
further information.

Keyboard Equivalent

Cropsoff any constant-color bordetisatexist in the image. It will crop to the
smallest rectangléhat encloseghe ‘interesting’section ofthe image. It may
not always appear towork because ofminor invisible color changes in the
image. As such, it workisest on computer-generated images] not asvell

on scanned images. In an attempt to get around ptlublem, if you
AutoCrop while in24-bit Mode, it will crop off portionsthat change by a little
bit, not just portions that are exactly the same. Not that it works all that well.

Keyboard EquivalentC

Also, you can ‘fine-crop’ an image, by holding theCtrl> key and pressing tharrow keys on your
keyboard. Each press of thkeyswill remove one row (or column) of pixels frothe appropriatedge.
For example, pressingCtri><Up> will crop off the bottom row ofhe image. Likewise,<Ctrl><Down>
will crop off the top row<Ctrl><Left> will crop off the right edge, andCtrI><Right> will crop off the
left edge. It may sound backwards, but it does the Right Thing.
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This ‘fine-cropping’ willwork regardless of whether oot there is a selection rectangle currently drawn.
If you accidentally crop too much off the image, you can usétti&rop command describeabove to get
the original image back.

Note that cropping never actually changes the imagaly what portions aralisplayed. The original

image can always be restored usingWin€rop command. Also, notthat the'cropping’ commands and

the ‘zoom’ commands (See “Section 2.4: Zooming”) are related, in that both affect the ‘visible portion’ of
the image. The cropping commands maintain the same expansion factors by making the window larger or
smaller, while the zooming commands maintain the saméow size,and stretch theelevant portion of

the image to fit. As such, thénCrop command will also undo an zooming that you may have done.

Section 3.8: Image Cut and Paste Commands

A new feature added to Version 3.10tke ability to cut and paste arbitrary rectangular portions of
images. Yowan cut (andopy)and paste within a single imagbetween twdifferent images, oeven
between twaunning copies ofxv. You caneven cut orcopy aportion of an image, exiv, go out for
dinner, come back, restawt, and paste the previously-copied portion into the current image.

Copied image data is normally stored within the X Serveemory(in the XV_CLIPBOARD property),
and remains there unsbmeother data icopied, oruntil the X Server is reset (i.e., whemu log off).

This allows you to transfer image data between different copieg ahd thexv's caneven beunning on
different machines.

If there is not enough serveremory available tbold thecopied imagelata (this can happenyibu copy
a large amount of data, agdu’re using an X Terminal, agpposed to a workstatiomy will detectthis,

and fall back tousing a file (:xvclip ') in your home directory. Needless to sdlgis precludes
transferring data betweew's running on different machines, but it's better than nothing.

=

Copy. First, you must select a region toopy, via the selection rectangle
mechanism (See “Section 2.2: Selection RectdhglEhen,usethis command
to copy the selected data to the ‘clipboard’.
Keyboard Equivalent<Meta> ¢

¥ Cut. Operates just like th€opy command, excepthat it also clears the
selection tahe ‘current color’, which is set using the pixel measurenteoit
See ‘Section 2.1: Displaying Pixel Values” for further information.
Keyboard Equivalent<Meta> x
Paste If there is no selection rectangle currently dratte, first time you

issuethe Pastecommand, it will create a selection rectarnle sizeandshape
of the image datéhatwill be pasted. You magnoveandresize this rectangle
as yousee fit (See “SectioB.2: SelectiorRectangl®). Then, whenyou have
the selection appropriately adjustehit Pastea second time to actually paste
the clipboard contents onto the image.

On the other hand, ifou have a selection rectangle drawn wlyen hit Paste
the first time, the image will be pasted into the selected area immediately.

Keyboard Equivalent<Meta> v
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= Clear. Clears theselected region tthe ‘current color’, which is set using the
pixel measurement tool. See “Section 2.1: Displaying Pixel Values”.

Keyboard Equivalent<Meta> d

Section 3.9: The Pad Command

The Pad command is thepposite othe Crop command. Sorf. It letsyou add a border of apecified
size to theedges ofthe image. It also letgou resize images to some desired size without manually
expanding or cropping the imagd&ut it goesfurtherthan that. There are avhole slew ofinteresting
effects available, as described below:

Pad. Brings up the dialog box shown below.

Keyboard EquivalentP

Xpad

Pad Method: | Salid Fill | | Defaults |

Mew Image Size  [],  RGE  []
Wwidth Height Cipague Enter a color name Corange’), or
e R e an RGE color specification. (e.q.
%:_: _ _ - _ _ \ _ r.g.b* or ‘Oxrrggbhb’
480 =70 < 19 [5 Cancel

Section 3.9.1: Pad Methods

» Solid Fill There are three primarlPad methods, as shown to the lefiThese
Run ‘hggen’ methods areaccessible vidhe ‘Pad Method’ menu, whickays ‘Solid
Load Image Fill' in the dialog box shown above. Irall casesthe Pad command

operates in the sameasic way: A newimage of the desired size is
created, it is filled as specified, and the original image is pasted ontethisnage, centered. tlie new
image is smallethan theoriginal image, the original image will be cropped. Otherwise, thearsile
the original image will have the new background.

Note: The new, padded image will have the same 8/2#bide aghe original. As suchyou probably
want to switch td24-bit Mode beforeissuing thePad command, particularly you intend tomodify the
image further. (See “Section 3.5: The 24/8 Bit Menu”.)

The ‘Pad Method’ menu gives you three different ways of filling the background:
Solid Fill The background is filled with a solid color. Thelor may be specified by

name, (as specified in the X1rgb.txt  ’ file), by RGB values inthe range 0-
255, separated by commas (e.g. ‘0,255,128’), dR®P values in hexadecimal

Version 3.10a December 29, 1994



Section 3: The Control Window 22

(e.g. ‘Ox00ff80). In each casehe stringyou enter is parsed, and the
background is filled solid with the specified color.

Run ‘bggen’ The external progranbggenis executed to generathe background. This
program is normally distributed witkv, andxv assumeshat theexecutable is
located somewhere in yogearch path (such asisr/local/bin/bggen .

bggencan generate background gradients, apecifiedangle. The gradient

can be the entire size of the background, or it can repeat multiple times. See
“Section 11: External Programsfor a complete description dhe bggen
command.

Load Image An image file in any of th&wsupported formats may be load®mudused as the
background. In thigase, the background sitand therefore the size of the
padded image) is equal to the size of the loaded background imageiwént
a different size, you can load the background image (as a regular image), resize
it as youseefit, saveit, andusethe newly saved version dke background for
the original image.

Section 3.9.2: Image Size Dials

New Image Size L] These dials leyou specifythe size of the new, padded image in the
width Height “Solid” and“Run ‘bggen’™ modes. Irthe “Load Image” mode, the

dials are disabled, as thew image size is dictated bye size of the
loaded image.

cofog
N i, N .

= | e
T E If the image size dials are enabled, the small butbmvethemresets
- o th_em to the size. of the currently-loaded im_aguote that padding
L] B3| L€l EZ with the ‘new’ size equal tothe current sizewon't actually do

anything, unless you change the “Opaque” dial, described below.

Section 3.9.3: Opaque-ness

RGE [ This dialsetsthe ‘opaque-itude’ of the foreground (the original image). Normally,
Opague this isset to ‘100%’, which simply mearthat everywherethe original image and
et the background overlap, the original image is wmat'll see. Ifyou set the dial to
A - ‘0%’, then wherever the original image and the background overlap, the background
B \ : is whatyou'll see. In any case, at points whehe foreground imageoesnot
K overlapthe backgroundyou’ll seethe background, unmodified. (Practical upshot:
100 at ‘0%’ you will only see the background.)

Of course, most dthe interestingeffectshappen when the dial is set to intermediate values, where the
foreground image will appear semi-transparent.

There ardour modeghe ‘Opaque’ dial can operaie. They areselected by clickinghe buttonlocated
above the ‘Opaque’ dial.

RGB The two images are blended together in the most obvious way. Each RGB color
component in th@ew image is computed bgking aweighted average of the
RGB components from the appropriate pixels in the foreground and
background images. Like so:

Riew= (Opaque%* Ryg) + ( (100 -opaque% * Ryg) (same for G and B)
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INT

SAT

HUE

On overlapping pixels, onlyhe Intensity components (the V' in the HSV
colorspace, seeAppendix D: RGB & HSV Colorspaces”) ofhe pixels are
blended, using the same weighted average calculation shtmowe. Ifyou set

the ‘Opaque’ value to ‘0%’, brightness of overlapping pixels wiltbmpletely

determined by the ‘background’ pixel. Itfsossible to get sommmteresting

‘masking’ effects and whatnot by playing around withblack&white

backgrounds.

Similar toINT, exceptthat it is theSaturationcomponent (the ‘'S’ in the HSV
colorspace, seeAppendix D: RGB & HSV Colorspaces”) ofhe two pixels
that will be blended togethermgain using theveighted average calculation.
The effects possiblewith this one are considerably more subtleand not
necessarily interesting. Itis mainly included for completeness.

In this case, thesolors ofthe two overlapping pixels are blended.ou can get
someinterestingeffects bysetting ‘Opaque’ to ‘0%’and loading acolorful
rainbow background. Ithis case, atll overlapping pixels, itvill be as if the
foreground imagewere a greyscaldransparency, as the brightness and
saturation will be controlled by the foregroumaahd thecolor will be controlled

by the background.

Technical Note: The HUE case doesot simply do a weighted average of the
two hue components. Instead, it plots thve points on theedge of astandard

color wheel, draws atraight linebetweenthem, andpicks a point alonghis

line based on the ‘Opaque’ value (i.e., the larger the value, the closer it is to the
‘foreground’ endpoint of the line). As a result, tHBE setting caraffectboth

the hue and saturatimomponents of theomputed pixel. Whilghis makes

this ‘Opaque’ mode somewhat unlike the others, once again it is a fine example
of xv's trademark “Do The Right Thing” technology.

Section 3.10: Text Annotation

Starting inxv version 3.10, it immow possible to daext annotation or what we in thebusiness call
“putting words onthe picture”. There is oning tonote,before you gdaliving in: xv's text annotation

ability is ReallyLame.

| meanBig TimeLame. It's awkward to use (tsaythe least),and notvery

powerful. Frankly, it's an embarrassment. Biybeit'll be useful to someone.

Now that your expectations are suitably low, here’s how it works:

A

Text Annotation. First, if you have a selection rectangle drawn, gdtof it.
Click this button to bring up a dialdgox, whereyou can enter a single-line
string. After you enter the string anpress<Return> (or theOk button in the
dialog box), you will be presented with an appropriately-sized selection
rectangle. You may repositiorandresize this rectangle a®u seefit. When
you have the rectanglgist sq usethe Paste command to put the text on the
image. The text will be pasted in thmurrent color (See “Section2.1:
Displaying Pixel Valug§. The text will be stretched to fit theelection
rectangle.

Keyboard EquivalentA

Note: ifyouwant to change theolor ofthe pasted text, pickrew color (viathe ‘eyedropper’ described
in “Section 2.1: Displaying Pixé¥alues), andissuethe Text Annotation command again. (It is not
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sufficient to simplyPasteagain.) Notethat if you have a selection rectangle drawhme Text Annotation
command will not change the position or shape of the rectanghkfléat the new text, which lets you
easily rePasteover your last attempt.

Section 3.11: The Grab Command

The Grab command irxv version 3.10 has been extensively improved. It is now possibledelaged

grabs which can give you time to shuffle some windows around before the grab takes place. You can also
dodelayed auto-grahsvhich gives you a way to grab pull-down menus and other actions that take place
while a mouse-button is being held down.

Grahb

Grab command. Clicking this button brings up thegrabdialogbox shown
(and described) below.

Keyboard Equivalent<Ctrl> g

=| Wi grab - |l
Crab: after delay, Left button grabs a window, Middle button
grabs a rectangular area, Right button cancels.
duteSrab: after delay, grabs the window the curser is
pesitioned in. Delay must be non—zera,
Delay: seconds |:| Hide ¥V windows
| Grab Cancel _

A normal grab operation (issued by hitting tBeb button in thexv grabdialog box) operates as follows:

H You can grab the entire contents ofvandow (including its frame) by clicking
the Left mouse button in a window. Ybu click the Left button somewhere on
the rootwindow, the entire screen will blmaded intoxv. Note: ifyou Left-
click somewhere inside window whosecontents are drawn in different
visualthan theframe (as happens on many 24-bit grapkigcstems, where the
default visual is an 8-bit PseudoColor, e window contents may baérawn
in 24-bit TrueColor), thavindow frame will not be included in therabbed
image. (It is notpossible tograb data fromtwo different visuals
simultaneously.)

H You can grab an arbitrary region of the screen by clicking the Minddiese
buttonand dragging aectangle in exactlyhe samevay youdraw a cropping
rectangle. Whewnou release thenouse buttonthe contents of this rectangle
will be read from the screeand loaded intoxv. Note: the image will be
grabbed with respect tthe visual of the outermostindow that completely
encloseghe grabbed rectangle. (Practical upshot: on 24ystems, ifyou try
to grab the contents of a 24-kitndow, plus some dhe (8-bit) rootwindow,
window frames, etc., you wiliot get what you probably wanted. Sorry.)
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H Or, alternatelyyou cansimply abortthe Grab command by clicking the Right
mouse button anywhere on the screen.

A delayed grabis very similar to a normal grabexceptthat xv will wait for the specfiednumber of
seconds, and then beep once to signify the start of the grabcavidherpress the_eft, Middle, or Right
mouse buttons, as described above. To do a detpgdxl simply enter a non-zero numbethe ‘Delay’
field, and press th&rab button in thexv grabdialog box.

A delayed auto-gralis another matter entirely. Wheou issuethis commandby entering a non-zero
number in théDelay’ field, and pressing thAutoGrab button),xv will sleep forthe specifiednumber of
seconds,and thenautomatically grab the full contents of whatevéwop-level windowthe mouse is
positioned insid®f. This makes ipossible tagrab things likepull-down menughat cannot beaptured
using the normal grab method. For example, to grab a pull-down menu in another pregjrane,
‘Delay’ field to somethingsmall (say, ‘5’ secondskhit the AutoGrab button, go toyour other program,
andopen up the pull-down menu. Continue holding the menu apéhxv beeps once (signifying the
start of the grab), and thdyeeps twice (signifyinghe end of the grab). The entir@p-level window
containingyour menu will becopiedinto xv. If you get morethanyou want, you caneasily cropoff the
rest, using the cropping commands. (See “Section 2.3: Cropping”)

Note: You may not be able @rab all of thexvwindows, at least not windows owned by #vedoing the
grabbing. If you run into this minor inconvenience, simply start a semgmdofxv anduse it to grab the
windows from the firskv (or vice-versa).

You canusethe Grab command for a wide variety of purposes. For exanyglecanuse it toprint the
contents of any windoyor thewhole screen) by grabbirthe appropriate image, and theaving it as a
PostScript file.

You can use the Grab command, in conjunction witlkxv’'s Zoom and UnZoom commands, as a
reasonable, albeit overpowered and none-too-quick, replacement fonadlgprogram.

You canalso useghe Grab command to pick ‘just theght colors’ for any application. Simplstart the
application in questiorGrab the window intaxv, and use thgv color editorto twiddlethe colors aound
to your heart’s content.

Note: theGrab command does not work on MacintoshesningMacXin a ‘rootless’ mode, whictsn’t
too surprising, if you think about it...

Section 3.12: Working With Multiple Files

Xv provides a set of controthat let you conveniently operate on a list of images. uBethe following
commands, you'll have tstart upxv with a list of filenames. For examphgu could type kv *.gif  ’
(assuming, of course, that you have a bunch of files that end with the suffix ‘.gif’ in the current directory).
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The filenames are listed in scrollable window, as shown belowThe currentselection is shown in
reverse video. If there are more names than will fit in the window, the scrollbar will be enabled.

bradley.ipg ﬁ Mesxt
cherry.jpg
eagle—a.jpg _Load
fighter.jpg -
grobacro.jpg =]
hajimez1.ipg .
hajime24,jpg

; Delete
e ez, B
indysys.jpg JE 2B files

Section 3.12.1: Operating a List Window

The scrollbar operates as follows:

» clicking in the top obottom arrow othe scrollbar scrolls the list by one line in the appropriate
direction. It will continue to scroll the list as long as you hold the mouse down.

* The thumb (the small rectangle in the middle of the scrollfaoyvs roughly where ithe list
youare. You can changgour position inthe list by clicking and dragging the thumb to another
position in the scrollbar. The list will scroll around as you move the thumb.

* You can scroll the list up odown a page at a time by clicking ihe grey region between the
thumb and the top or bottom arrows.

e If you click on a name in the list, that name will become highlighted. You can drag the highlight
bar up and down, and the list will scroll appropriately.

* ltis also possible to contrthe listwindow fromthe keyboard. Irall casesyou must make sure
that thewindow seeshe keypress. Generallyhis meangou have to have the cursor inside the
window, though your window manager may also require you to click inside the window first.

* The up anddlown arrowkeys movethe highlight bar up andown. Ifthe bar is at the top or
bottom of the window, the list will scroll one line.

* The<PageUp>and<PageDown>keysscroll the list up odown a page at time. Thesekeys
may be calleckPrevious>and<Next> on your keyboard. Yowganprobably also page up and
down by typing<shift>-<Up> and<shift>-<Down>.

* Pressing theeHome> key will jump to the beginning of the list. Pressing &iEnd> key will
jump to thebottom ofthe list. Ifyou don’t have<Home> and <End> keys on your keyboard,
you may be able to emulatthem by holding<shift> and typing the <PageUp> and
<PageDown>keys.

Section 3.12.2: The File Commands

You candirectly view any image in the list bgtouble-clicking on its filename. Hvis unable to load the
file (for any of a variety of reasons), it'll display an appropriate error message.

Attempts to load the nefile in the list. If it is unable to load the next file, it

will continue downthe list until it successfully loads a file. If it gets to the
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bottom ofthe list withoutsuccessfulljjoading a file, it will put up thelefault
image.

Keyboard EquivalenkSpace>

Praey

Attempts to load therevious file inthe list. If it is unable to load thgrevious
file, it will continue up the listintil it successfully loads a file. If it gets to the
top of the list withoutsuccessfullyloading a file, it will put up thedefault
image.

Keyboard Equivalenkbackspace>

This command letyou deletethe currentlyselected file fromthe list (and
optionally delete the associated disk file). Note that the currently selected file is
the one with thenighlight bar on it. While this igenerally the same as the
currently displayed image, it doesn’t have to be.

Keyboard Equivalen&Ctrl> d

The Delete command will pop up a windowsking you what you want to
delete. Your choices are:

List Entry , which will removethe highlighted name from the lis{Keyboard
Equivalent:<Enter>)

Disk File, which will remove the highlighted name from the list and didete
the associated disk file.This removes unwanted images, just like manually
typing ‘rm <filename> ' in another window. (Keyboard Equivalent:
<Ctrl>d)

Cancel which letsyou get out of theDelete command without actually
deleting anything. (Keyboard EquivalerEsc>

Opens thexv load window, which letsyou load imageghat weren’t specified

on the original command-lineSee “Section 8:The Load Window” for more
details. Note:this function hadeen mostlyakenover bythe visual schnauzer
(See “Section 6: The Visual Schnauzer”) but remaifisr largely historical
reasons. (lis considerably faster than teehnauzerhowever...)

Keyboard Equivalen&Ctrl> |

Opens thexv savewindow, which letsyou savethe current image (or current

selectedarea) in avariety of image formats. See “Section 9: The Save
Window” for more details.

Keyboard Equivalen&Ctrl> s
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Prints the current image to RostScript device.. This command takes a

somewhat Unix-centric approach farinting, but it may work onother
operatingsystems.Whenyouissuethis command, ibpens a dialopox which
prompts you for the ‘print’ command to use. Normally, this is jipst °, but if
you'd like to send the output to anothgrinter, you could use something like
‘Ipr -Pelsewhere . (And right after you dothat, you should change the
name of that printer!)You change the default command the appears in this
window byusing the xv.print ' X resource. See “Sectioh2.10.5: Other
Resources”.

Anyway, entersome commanthat will have the desirea@ffect. xv will open
up thexv postscriptwindow, whereyou can fine-tune the size, position, and
rotation ofyour image.See “Sectiorl0: The PostScripVindow” for more
information. Wheryou press theDk button,xv will generate the appropriate
PostScript, and feed it astdin ' to the command you entered earlier.

Keyboard Equivalen&Ctrl> p

Section 3.12.3: Image Reloading

It is occasionally desirable to reload an image lfidcausahe contents of théle have changed. For
example you could be downloading a filgndyou might want tokeep reloadinghe file to check on the
progress of thelownload. Or perhapguhave a prograrthatgenerates imageandyou’d like to view
these images without any manual intervention.

Xv provides a way to reload an image via an external signal. If you serdpihecess &IGQUIT signal
(‘kill -QUIT <pid> "', or ‘kill -3 <pid> "' on most systems)the program will reload the
currently selected file.(The onethat iscurrently highlighted in thexv controlswindow filenamelist.)
This behavior is exactlyhe same ahitting <Return> in thexv controlswindow. Ifxv is currently in a
state where hittingReturn> in the controls window won't load an image (i.e., some pop-up digds
grabbing all such events), then sending this signal won’t work either.

An idea: You could write a ‘clock’program thatpnce aminute, generates a realpiffy looking picture
of the current time (witktolor gradations, 3-d extruded numbers, whatewtgn sendsxv the signal to
reload the generated image. If anyone ever does this, I'd like to hear about it.

Note: This will not work if the current file was read fremstdin>

xv alsohas a ‘pollingmode’, enabled by thegoll ' option. When it is turned orxv will attempt to
recognize when the currently displayed file changes on disk. (Whauwiitk being amulti-tasking OS,
it's perfectly possible to havenotherprocess modify a filevhile xv is displaying it.) When the current
file changesxv will reload it.

You canusethis feature to gekv to monitor allsorts of things. For example,yibu have one of those
programs thaautomatically goes owtndftps the latest version of the US weatimeap, (andyou do, in
the unsupt directory),then you can havexv automatically reload the maphenever a new one is
downloaded.

2 |t probably goes without saying that ‘PostScript’ is a registered trademark of Adobe Systems, Inc.
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You could even usgv as a sort of frame buffer, to allow otherwisen-X programs to display graphics.
Just have youprogram draw on it®wn internal ‘framebuffer’ (just an appropriately sizeldunk of
memory), and periodically write it out to a file in somgwsupported format. Th&BM/PGM/PPM
formats are trivial to write. Seethe documentation in thdoc subdirectory ofthe xv distribution.
Anyhow, periodically writethe image to a fileand have xv display the file with the “poll ' option
turned on. Voila! An instant output-only frame buffer for X workstations, albeit a fairly slow one.

Section 3.13: The Windows Menu

As an obviousresult of xvs patented “Keep-Adding-Code-Until-It-

windows Breaks” Technologythere areconsiderably more commands, features,

Visual schnauzer Av cool gizmos,anddubious design decisiotisanwill comfortably fit in the
Color Editor B xv controlswindow.
Irmage Info i . . . .
Image Comments Ac Luclf|ly, this is npthmg thabolting-on a couple more top-leveindows
Teut Vigw At won't fix, which is the method that has been used.

This iswhere theWindows menucomesinto play, though in practice
About X\ 3 you'll probably just usethe keyboard equivalents to opethe other
#\ Keyboard Help windows. | know do.

Wisual Schnauzer *¥  Opens up av visual schnauzewindow (you can have up to four of them). The
visual schnauzetets you manipulateyour image file collection in anifty
Point'n’Click, Drag’'n’Drop, WhatYou See IsWhat You Get,GraphicalUser
Interface. Despitall that, it's actually a usefuthing. See “Section 6: The
Visual Schnauzer” for more info.

Keyboard Equivalent<Ctrl> v

Color Editor 8  Opensandclosesthe xv color editorwindow. The color editor provides you
with an interesting collection ofolor manipulation doodads, including a
colormap editor, hue remapping controls, arbitrary R, Gal] | gamma
correction curves, and so on. See “Section 5: The Color Editor” for more info.

Keyboard Equivalente

Image Info I Opensand closesthe xv info window. This window gives you detailed
information abouthe current image, the current selection, shecess/failure
of thecolor allocation codeand such.See “Section 4:The Info Window” for
more info.

Keyboard Equivalenti

Image Comments *C Opens thecv image commentsindow. This letsyou viewany commentghat
may be encoded ithe current image. Itloesnot let you add or edit any
comments, as that's@oject for alater release.Note that, currently, thevast
majority of images dmot have comments in them. My fault, doubt. See
“Section 7.2: The Comment Window” for more details.

Keyboard Equivalent<Ctrl> ¢
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Text Yiew

fhout #4Y

W kevboard Help

At

Aa

Opens thexv textviewer window. Displaysthe contents of the currently
selected file(i.e., thefile selected inthe filename list in thexv controls
window), as ASCIlI text, or as a hexadecimal dumpThis happens
automatically whemxv tries to load a file in a format it doesn’t recognize. See
“Section 7: The TextView Window” for more info.

Keyboard Equivalent<Ctrl> t

Opens thexv textviewer window, and dispays version information, copyright
notice, licensing information, the author's email addressasl such.
Basically, it's the text of the first two (or so) pages of this manual.

Keyboard Equivalent<Ctrl> a

Opens thexv textviewer window, and displays aummary ofall the keyboard
equivalents and mouse button permutations.

Section 3.14: Other Commands

fAbout ¥y

/s

CIuit

Does exactlfthe samehing as theAbout XV command described in “Section
3.13: The Windows Menu”: displays version number, licensing info, etc.

‘Reloads’and dispaysthe xv logoimage, which nobnly contains theversion
number and revision date of this copyaléohas some nifty 3-D fish.

The logo image also displays who, if anyonghjs particularcopy of xv is
licensed to. If it stillsays “UNREGISTERECCOPY”, you should probably do
something about that.

Keyboard Equivalent: <none whatsoever>

Quitsxv. Quite possibly the most useful command of them all.

Keyboard Equivalentsq and<Ctrl> g

3 Through the magic gfovray, just in case you're interested.
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Section 4: The Info Window

X {nfo - |l
M — Version 3.10 Rey: 972734 PEN
by lohn Bradley (bradley@dccs.upennedu) feT
Copyright 19394, lohn Bradley — all Rights Reserved
Filenarme: wet—tgif
Format: GIFE7, 2 bits per pixel, non—interlaced. (238148 hytes)
Resalution: B0 2 480
Cropping: <hnones
Expansion; 100% = 100% (B40 x 480)
Selection: <nones
Colors: Cot 110 out of 241 colors, (109 uniguel
Cot 131 ‘close’ colors,
E40x430 GIFE7, S-hit mode, Got 110 out of 2471 colors, (103 unigue)

Section 4.1: Overview

This window displays information about the current image, color allocation, expansion, crepmrany
error messages. Itan beopened by issuinghe Image Info command. (Seledmage Info from the
Windows menu in thexv controlswindow, or typéd in any operxv window.) Youcanclosethe window
by using thdmage Info command while thavindow is open. Yowanalso closeéhe window by clicking
anywhere inside of it.

The top portion of thevindow displaysthe program namejersion numberand revision date. It also
showsthe University of Pennsylvania shielthe PennNetogo, the copyright noticeand ofcourse, the
author’s name.

Section 4.2: The Fields

The “Filename™field displaysthe name of the currentlpaded file. The name iglisplayed without any
leading pathname. If there is no currertigded image (i.eyou're looking atthe default image, or a
grabbed image) this field will display “<none>".

The “Format” field displays information describing what image forthefile is storedin, andhow large
the file is (in bytes).

The “Resolution” field showshe widthand height (inmage pixels) of thédoaded image.Note that this
doesnot necessarily have anything to do witie size of the image currenttiisplayed on your screen.
These numbers do not change as you modify the display image.

The “Cropping” field displays the current state of any cropping/selection activity. If you are looking at the
entire (uncropped) image, thield will show “<none>". If you are viewing a cropped portion of an
image, thisfield will display something like “247x128 rectangdéarting at 132,421".See “Sectior?.3:
Cropping” for more detalils.
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The “Expansion’field givesyouinformation abouhowthe image iglisplayed. licandisplay something
like “158.00% x 137.00% (505 x 273)". This tellsu that the currentlisplayed image is 505 pixels
wide and 273 pixelshigh, and that it is 1.58mes widerand 1.37timeshigher than theriginal image
(which, in this case, had a size of 320x200).

The “Selection” field displayghe sizeand position of the currently-drawselection rectangle. If there
isn’t a current selection, this field will show “<none>*.

The “Colors” field givesyou detailed information orhow well (or poorly) color allocation went. If
everything went reasonably well it will display something like:

Got all 67 desired colors. (66 unique)

This means that 67 entries in tleage’s colormap were used ihe image, buthat only 66 of these
colors were different, a&r as the X server is concerned. (e.g., if ‘white’ (255,255,2686) listedtwice
in the image’s colormap, would only allocate one X colorcell, but woudtll count as Zuccessful color
allocations).

See “Appendix E: Color Allocation” for a complete discussion of how cal@sallocatedand what the
“Colors” field can tell you.

Notethat thefields arefilled in as informatiorbecomesavailable. As such, thegan beused as a rough
‘progress indicator’ when loading images. Wiyen begin loadingall thefields are cleared.Once the

image has been successfully loaded, the top three fields (Filename, Format, Resolution) are filled in. Once
the colors have been allocatednd thedisplay image generatedhe bottom four fieldsare shown
(Cropping, Expansion, Selection, and Colors).

Section 4.3: Status Lines
The bottom two lines in the infowindow display variouserror messages, warninggnd status
information. These two lines are also duplicated irxtheontrolswindow.

The upper line is the more commonly used. It normally displays a one-line summary of the current image
and color allocation success. If an error occurs, it will be displayed on this line as well.

The lower line is used to display warning messages.
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Section 5: The Color Editor

= -]
Colormap Editing HsY Modification Mod|f|cat|on RGE Modification
From ©C RFed -
s
T
330=, 30° 230=, 30° 3
I |5||G||~:?||‘V“||~‘v"||5|| *V'I' : .
. @1 OQ Oa GAM
i | Rewert || RoBsHSY Cya 5 (o LReset -
reen
Grey RevVWid || Random || Ml white caturation 1L ol
Red Green Blue G B o i
V2 VA VAl B b 3
1 w c‘H ey W : RESET
88 288 8| | gopia [

gpply | EBrite Reset FEE o~ Elus o
NaMad | Dirm 112 —
g
Morm | Sharp ] 3 | 4 | CutRes
R =
HistEq | Cull Set Close —
% '
Display with HSW/RGE maods. — —
fute—apply HSW/RGE mods.
&uto—apply while dragging, SAM (L

— |[|#] Bute—reset an new image, —

Section 5.1: Overview

The xv color editorprovides a powerful system fonanipulatingcolor images. Sincéhere aremany
different reasonsvhy a person wouldwant to modify animage’s colorsand many differenttypes of
imagesthat may need modificatiorthere is no oneolor manipulationtool that would be ‘best’ for all
purposes. Because thiis problem,xv givesthe user three differemolor tools,all of which can baised
simultaneously.

» Colormap Editing: Thigool letsyou arbitrarily modify individual colormap entriesUseful for
modifying the color of captions or othahings thathave been added to images. Also wawiell
on imageghat have a small number of colors, such as images generated by ‘drawing’ or CAD
programs. It's also aeasy way tespiff up boring 1-bit blackandwhite images. Notéhat the
Colormap Editingtool isnot available when you are R¥-bit mode
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* HSV Modification: This tool letsyou alter the imageglobally in the HSV colorspace.

(See

“Appendix D: RGB and HSV Colorspaces” fomore info.) Hereare examples of the sort of

things you can do with this tool:

turn all the blues in an image into reds

change the tint of an image

change a greyscale image into a mauve-scale image

increase or decrease the amount of color saturation in an image

change the overall brightness of an image

change the overall contrast of an image

* RGB Modification: This tool letsyou route the red, greemnd blue color components of an

image through independent mapping functions. The functions can either be the standard gamma

function, or any arbitrary functiothat can be drawn with straight lirmegments or &ubic
spline. See “Section 5.3.4: The Intensity Graph” for more info about graph functions.

The majoruse ofthe RGB Modificationtool is to correct fothe differing color response curves of
various color monitorgprinters, and scanners. This is thel to use whetthe image igoo red,
for instance.

These thredools are tied together in fixed order. The Colormap Editingtool operates othe original
colors inthe image. The output of thigol is pipedinto theHSV Maodification tool. Its output is piped
into the RGB Maodificationtool. The output from theRGB Madificationtool is what actually gets

displayed.

In addition there is a collection of buttons that controbheolor editoras a whole (more or less).

Don'’t Panic! It's not as complicated as it looks.

Colorman Editing

Revert

RGE/H5Y

Reywid

Randorm

GreEn

Elue

Section 5.2: The Colormap Editing Tool

The top portion othis window showsthe colormap of the
current image. There are 16 cells acrassl up to 16ows
down, for a maximum of 256color cells. Only cells
actually used somewhere the image areshown inthis
array.

The currentlyselected color cell is shown with thick
border. Youcan change thselection by clicking anywhere
in the array. If you drag the mouse through this areall
seethe dials at théottomchange to track the current pixel
values.

You canalso select a color cell by clicking anywhere in the
image window. Whichever pixel valy®u were on when
you let go of themouse willbecomethe new selected color
cell.

You candefine a smoothlgradated range aflors bylLeft
clicking on thecolor cell that marks the ‘start’ of the
range, andiddle clicking on thecolor cellthat marks the
‘end’ of the range. Interveningolor cells will be
interpolatedbetweenthe colors of the ‘start’ and‘end’
colorcells.
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Since certain images will have mauwyplors that are thesame, or nearly the same, it ssmetimes
convenient to group color cells together. Grouped color cells all take on the samarablchanging any
one of them affects all of the other colors in the group.

To group color cells together, do the following:
1. Hold down the<shift> key.
2. Left click on one color cell that you would like to be in the group

3. Right click on other color cells that you wish to be in this group. (Right clicking ortlcatlare
already selected will de-select them.)

4. Release theshift> key when you're done.
You can create as many groups as you like.

You canusethis grouping/ungrouping techniquedopy colors from one color cell tanother. Left click
on thesource color cell, Right click othe destinatiorcolor cell,and Rightclick on the destinationolor
cell again (to ungroup it).

Section 5.2.1: Using the Dial Controls

Red Green Elue At the bottom ofthe Colormap Editingtool are three dials
ot e R thatlet you set thecolor ofthe currentcolor cell (or group of

B = B 2 B 3 cells). By default, the dials control tfed, GreenandBlue
ey /7 = /7 = /7 5 components of th®GB colorspace, but theganalso control
0 0 0 colorspace. (The RGB/HSV button controls this.)
Regardless of what they contral] dials inxv work the same
way. Clicking on the single arrows increase/decreaseviéttige by 1. Clicking orthe double arrows

increase/decrease thielue by alarger amount (16 in thisase). Ifyou click on one of the arrows, and
hold the mouse button down, the increase/decrease will repeat until you release the mouse button.

the Hue, Saturation, andvValue components of the HSV

You canalso click in the general area of the poiraed simply drag it to thepositionyou want. The
further your mousecursor is from the center of thdial, the moreprecisethe control willbe. While
dragging, you do not have to keep the cursor inside the dial window.

Section 5.2.2: Colormap Editing Commands

el Undoesthe last change made to the colornthpt resulted in a color cell
changing value. This includes groupingand ungroupingcolor cells, and
changing any of the dials.

Revert . .

Undoesall color changes. Returtise colormap to its original statéestroys
any groups that you may have created.

RGE/HSW - . i .
Togglesthe Colormap Editingdials betweenediting colors interms ofRed,

Green, and Blue, and editing colors in terms of Hue, Saturation, and Value.
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orey

Turns color imagesinto greyscale images by changitige colormap. This
replaces each color cell with greyscale representation of itselfUse the
Revert command to restore the colors.

Reywid

This commandehaves differently, depending the setting of th&RGB/HSV
mode. (You can tell which mode you're in by the titles on the dials.)

In RGB mode,each color component is separately ‘inverted’. For example,
Yellow (which iscomposed of fulted, full greenand noblue) wouldturn to
Blue (no red, no green, full blue).

In HSV mode, only the Value (intensity) component is ‘inverted’. The Hue and
Saturation componentemain the same. In thimode,bright colorsturn to
dark versions of the same color. For example, a Yellow would turn Brown.

Randaorm

Generates a random colormap. This igj@éstionable usefulness, but it will
occasionally come up with pleasing color combinations that you meugd've
come upwith yourself. So it staym. It works best on imagesith a small
number of colors.Notethat it respects cell groupings, soyibur image has a
lot of colors,you can create dew large groupsand thenuse the Random
command.

Note: It is HIGHLY RECOMMENDEDthat if you're using theColormap Editingtool, you donot use
either theHSV Modificationtool or the RGB Modificationtool. If you do, the results can be quite
confusing. For examplejou might edit acolor cell, and set its color values to produce a purple.
However, because of HSV/RGB Modificatidarther down the line, the actuatolor displayed on the
image (and in the color cell) is yellow. It confuses me, it'll probably confuse you, too.

Section 5.3: The HSV Modification Tools

WTO . There are four separate controls in the HSV Modification tool.
c BC g At the top of thewindow are a pair of circulacontrolsthat handle hue
v Mo M remapping.
R R
EElPp E60 O _EEW, £ [ Lower down is a circular control that maps ‘white’ (agrdys) to a specified

b s ot ] e e . .
lefglvivislefvlvi color. There is also dial contrthat lets you saturate/desaturate thelors

831 8§ 8: of the image.

% & SeliraRler Finally, at thebottomthere is a graptvindow thatlets you modifyintensity
[\ values via an arbitrary remapping function.
i M| = B

0 0F \‘(
EleEd @ -

Intensity
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Section 5.3.1: Hue Remapping Controls

HSW Medification Thesetwo dials areused to define a sour@nd adestination
From O To C range of huevalues. Evenhue in thesourcerange(defined
in the From dial) gets mapped to thevalue of the
G B G B . R L . .
corresponding point in the destination rar{defined in the
Todial).
ki M 4 M . . - . .
Each dial has a pair of radial lines with handles at their ends.
R R ) . .
230e, 3o O 330, 30e LU Betweenthe two lines an arc is drawn with an arrow at one
= = end. Thewedgedrawn by these lineand the araefines a
elelEwlolelS v : ’

range ofvalues (in degrees). The direction of the arc
&1 Oz (O3 (clockwise, or counter-clockwise) determirtée direction of
(4 (35 (e e this range of values (increasing or decreasing).

Distributed around the dial are tick massd theletters ‘R’,
Y, ‘G, ‘C’, ‘B’, and‘M'. These letters stanfbr the colors Red, YellowGreen, Cyan, Blue, and
Magenta, and they show where these colors appear on the circle.

The range ishown numericallypelowthe control. By default theange is330°, 30> CW'. This means
that a range ofalues [330, 33F°, 332, ... 359, (°, 1°, ... 28, 29, 3(°] hasbeen defined. Notthat
(being a circle) it wraps back tG @fter 359.

The range can be changed in many differeengs. Youcanclick on the ‘handles’ at the end of thedial
lines andmovethem around. Ifou click inside thedial, but not on one of the handlggu’ll be able to
drag the range around as a singigect. There arealso 5 buttondelowthe dial thatlet you rotate the
range, flip the direction of the rangmdincrease/decrease the size of ifwege while keeping itentered
around the same value.

In its default state, th€o dial is set to the same range askhem dial. When thdwo dials areset to the
same range, they are effectively ‘turned off’, and ignored.

An example of hue remapping:

1. As a simple example of the sort of thingsu can do with the hue remapping contrag’ll
change the color of the 3-D fish in the defguit logo) image without changing aghercolors
in the image. Since the fish are drawn using many different shagéeskofou would not want
to do this with theColormap Editingtool. It would take forever, or at least mostyofir lunch
break.

2. Get the default image up on the screemumning xv without specifying any filenames on the
command line. Open up thke& color editorwindow via theColor Editor command.

3. Next, click the mouse in the image window and drag it around. You'll find that pixels in the fish
bodies have a Hue component value of ‘0’ (which corresponds to pure red).

4. To remap this huesimply adjustthe From dial so that its rangacludes thisHue value. (It
probably already does, by defaulfhentwiddle the To dial to remap the hues. ybufind more
than the fish changingolor, you can shrink thé-rom range so itovers asmaller range of hues.
This may help.

Note that thevaluesprinted whenyou are tracking pixelalues inthe image are thealuesbeforethe
HSV Madificationtool is applied. For examplthe background of the default image will still claim to be
blue, regardless of what colgou may havechanged it to. This is g¢batyou know whatHue value you
will need to remap if you want to change its color again.

If you press th&esetbutton that is locatedear the hue remappimgntrols, it will effectivelydisable the
hue remapping by setting ti® range equal to thérom range.
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Below the hue remapping controls are a group of ‘radio buttol®u can have up to six different hue
remappings happening simultaneously. Higher numbered mappingsptakedence over lower
numbered mappings.

An example of multiple hue remappings:

1. Draw aFromrange that is a complete circle. The easiestto dothis is to draw a rangihat is
nearly a full circlethenclick and holddownthe ‘increase range’ buttdacatedbelowthe From
range dial until the range stops getting bigger.

2. Copy this range to thEo range by pressing thieesetbutton.

3. Rotate th@orange slightly, by either clicking and dragging anywhere inftheange dial, or by
using the ‘rotate clockwise’ and ‘rotate counter-clockwise’ buttons located belove tiaage.

4. You've just built yourself what is effectively a tint control.

Now, suppose, you'like to adjust thesky color of your (tint-modifiedmage, without affecting
anything else. Clicking on theky inthe imagewindow revealghat thebackground stilhas an
(original) hue of around 240. Tmodify this hue withoutaffecting anything elseye’ll need a
second hue remapping.

6. Click on the2 radio button. The dials will change someother default setting. Alsefore, set
the From range toencompasshe value 240 preferably as ‘tightly’ as possiblend set theTo
range toproducethe desired background coloNote that since both thesky and theocean are
blueish, it may not be possible to change the color of one without affecting the color of the other.

Note that the six hue remappings are not ‘cascaded’. The output of one remappirfgdsasiwiput into

any of the other hue remappings. The hue remappgilngs/s operate othe huevalues inthe original

image. In this example, if remapping #1 adds 32 to alMaliees, thereby mging theblue background

(value 240) into a purple-blue (value 272), remapping #2sstfthe background at 24@nd can remap

it to anything it likes. Similarly, in the same example, if remappindna mapped green-blue color
(value 208) into blue (value 240), remapping #2 will not map this into another color. As far as remapping
#2 is concerned, that green-blue is still green-blue.

If it seems complicated, I'm sorry. ltis.
Section 5.3.2: The White Remapping Control

Wwhite C In the HSV colorspace, ‘white’ (including blacknd all thegreys in between) has

G b no Hue orSaturation components. As such, it is possible to useéhe hue
remapping controls to change tbelor of white pixels inthe image, sinc¢hey
have no ‘color’ to change.

The white remapping contrajives you a way toadd Hue and Saturation

fe  0OF components tall the whites in the image. Itonsists of a movablpoint in a
color dial. The angle of theot from the center of the dial determines the Hue
component. The distance of the dot from the center of the dial determines the
Saturation component. The further the dot is from the center dfahehemore
saturated the color will be.

You can control the white remapping controldaeveral ways. Yoganclick on thehandle and drag it

around with the mouse. There are also four buttons provided under the dial. One pair allows you to rotate
the handle clockwise and counter-clockwise without changing its distance from the center. Tpaiother

of buttons lets you change the distance between the handle and the center without changing the angle.

The currentHue and Saturatiorvalues provided byhe control aralisplayedbelow the dial. The first
number is the Hue component, in degrees, and the second is the Saturation component, as a percentage.
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There is also @heckboxthat will let you turn off the white remapping control. This legsu quickly
compare your modified ‘whitewith the original white. You can also effectively disable the white
remapping control by putting the handlack inthe center of the control. Tleasiestvay to dothis is to
click and hold the ‘move towards center’ button until the saturation value gets down to 0%.

Example:

1. PressheGrey button in theColormap Editing tool. This turns all thecolors inthe image into
shades of grey.

2. Drag the handle in the white remapping conlrafway down towardshe ‘R’ mark. The Hue
and Saturatiorvalues should be roughly’ @nd 50%. Theémage shoulchow be displayed in
shades of pink.

Section 5.3.3: The Saturation Control

Saturaticn

PR L

The saturation control leggu globally increase or decreatdee color saturation
of the image. Ineffect, it is much like the‘color’ control on most color
televisions.

The saturation control is a didlat operates exactly likéhe dialsdescribed in
“Section 5.2.1: Using the Dial Controls”. In short, you can click and tioh
any of thefour buttons inthe bottom ofthe control to increase aecrease the
control's value. Youcan also click on the dialtself and move the pointer
around directly.

The saturation control hasluesthat rangdrom ‘-100%’ to ‘+100%’. At its default setting of ‘0%’, the
saturation control has reffect onthe image. As thgalues increasehe colors becomenore saturated,
up to ‘+100%’, at which poinevery color is fullysaturated. Likewise, as values decreaske colors
becomedesaturated. At ‘-100%kvery colorwill be completely desaturatdde., a shade of grey)Note
that this control is applied after the White Remapping control,\smiifgreyify’ the image bygompletely
desaturating ityou will not be able tacolor it using the White Remapping controf.ou could get eound
this problem by savinghe (now grey) imageand reloading, oyou could simply usehe Grey button in

the Colormap Editor instead.

Unless you're trying for some special effedts® usefulrange of this control iprobably+20%. Also note
that the control will have no effect on shades of grey, as they have no color to saturate.

Section 5.3.4: The Intensity Graph

Intensity

RESET

GAM

The Intensity graph allows you to change the brightness of the
image, change the contrast of the image, gatl some unique
effects.

Thelntensitygraph is a function thédg¢tsyou remap intensityalues

(the Value component in tHdSV Colorspace)nto other intensity
values. The input and output values of this function both range from
0 to 255. The inputaluesrange along the& axis of this graph (the
horizontal). Foreveryinputvalue (point alonghe x axis) there is a
unique output value determined tye height of the graph at that
point. In the graph’s default state, the function is a straight line
from bottom-left totop-right. In this case, eachinput value
produces an equivalent output value, and the graph has no effect.

There are a number of ‘handles’ along the graph. These provide your major means of interacting with the
graph. You canmovethem around arbitrarilysubject to thestwo constraints: the handles at the Iet
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and far right of the graph caonly be moved verticallyand handles must remaimetweentheir
neighboring handles for the graph to remain a proper function.

The handles are normalionnected by a spline curve. $eethis, move one othe handles by clicking
and dragging it.(Notethat thex,y position of the current handle désplayed whilethe mouse button is
held down.) The function wilemain asmoothly curvedine thatpasseghrough all the handles. You
can change thibehavior by putting the function into ‘linegiode. Presthe [ button. The function
will change to a series of line segmetiiat connect the handles. Press button to go back to
‘spline’ mode.

The nexttwo buttons letyou add or deletdandles. Th{E] button will insert a handle into the largest
‘gap’ in the function. ThEF] button will remove @andlefrom the smallest ‘gap’ in the function. You
can have afew as 2handles, or as many as 1Botethat as the number of handigsts large, the spline

will start getting out of control. You may wish to switch to ‘lines’ mode in this case.

The[ button puts everything back on a straight line connetttipme-left totop-right (a 1:1 function).
It does not change the number of handles, nor does it chang@diséions of the handles.

The[*] button letsyou set the functiorcurve byentering a single number. The function is set equal to
the gamma function:

y = 255[i + 255}V
wherei is the input value (0-255Y,is the gamma value, ayds the computed result (0-255).

Gamma values (for our purposes) are floating point numbers that can range between -1000 and 1000, non-
inclusive.

Z A gamma value of ‘1.00’ results in the normal 1:1 straight line.

Gamma values of ledhan 1.00 but greatethan 0.00 result in ‘exponential’
curves which will dim the image.

Gamma values greateéhan 1.00 result in ‘logarithmic’ curves, which will
brighten the image. Try it and see.

Gamma values between 0 and -1 result in reversed ‘exponential’ curves.

Gamma values less than -1 result in reversed ‘logarithmic’ curves.

There is a shortcut for tf="] button. Typeay while the mouse is inside the graph window.

Also, touching any ofthe handles after command will put thegraphbackinto its ‘normal’ mode.
(Either ‘spline’ or ‘lines’ depending on which of the top two buttons is turned on.)

Generally, wheneverou move agraph handle ankt go of it, the imagevill be redrawn tashowyou the
effects of what you've done. This can be time-consuming if you intend to mamg points around. You
can temporarily prevent thredisplay of the image by holdirdpwn a<shift> key. Continue to hold the
<shift> key down whileyou movethe handles to theew position. Releagbe <shift> keywhenyou're
done, and the image will be redisplayed.
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Section 5.4: The RGB Modification Tool

RCE Medification

Red

|- Z]%

RESET

Creen

Blue

The RGB Madificationtool is a collection othree graptwindows, each of
which operate on one of the components ofRKB&B colorspace.This tool
lets you perform global color-correction othe image byboosting or
cutting thevalues of one or more ¢iie RGB color components. You can
usethis tocorrect for color screerthat are'too blue’, or for colorprinters
that produce ‘brownish’ output, or whatever.

The graphswork exactly as explained in “Sectidn3.4: The Intensity
Graph”.

Neat Trick: In addition to color-correctionjou can use the RGB
modification tool toadd color to imageghat didn’t have color to begin
with. For instance, you can ‘pseudo-color’ a greyscale image.

An example of pseudo-coloring:

1. Adjustthe Redgraph so that there is a strong mésence on theght side of thegraph, and
none on the left, or in the middle.

2. Adjustthe Greengraph so that there is a strong greeesence in the middle of tlggaph, and
none on the left or right.

3. Adjustthe Blue graph so that there is a stroblyie presence othe left side ofthe graph, and
none on the left, or in the middle.

4. The graphs sh

ould look roughly like this:

11 51 S A

11 51 S A
11 51 S A

You now have dransformation thawill take greyscale imagemnddisplaythem inpseudo-colorusing a
‘temperature’ color scheme. Neato!
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Section 5.5: The Color Editor Controls

apply | Brite Reset These buttons provide general contoser the whole xv
. — color editor window. Youcan display the image with or
NoMod| Dim f 1 2 ] Fede without color modification, savend recallpresets, and
Norm || Sharp | 2 | 8 | Cutres undo/redo changes. Also, convenience contapésgiven
. for performingsome ofthe mostcommon operations on the
HistEqQ Dl Set Close Intensity graph.
PR Displaysthe image using the curreHEV andRGB Modifications. Alsoturns

the Display with HSV/RGB mods checkboxon. (See below.) This isonly
useful when theAuto-apply HSV/RGB mods checkbox is off.

Keyboard Equivalent<Meta> a

MNoMad

Displaysthe image without anjyiSV or RGB Modifications. Alsoturns the
‘Display with HSV/RGB mods checkbox off.

Urde

Undoes the last change to the HSV or RGB controls.

It may be helpful tahink of xv as maintaining aeries of 32 ‘snapshots’ of the
HSV and RGB controls. Youare normally looking at the last frame in this
series. Thé&Jndo control moves you backwards in the series.

Redo

Only available afteyou've hit Undo. Moves youforward in the ‘snapshot’
series described above. Ndiat if you havehit Undo a fewtimes (i.e.you're
now looking at some frame ithe middle of the seriesgnd you change an
HSV or RGBcontrol, allsubsequent frames the seriesare thrownaway, and
the current state becomes that last frame in the series.

Reset

Resetsall HSV and RGB controls totheir default settings. Doesnéffect the
Colormap Editing tool. Notethatthese default settings can be changed using
the Setcommand described below.

Keyboard Equivalents®, <Meta> r, and<Meta> 0

Pressing any of these buttons recalls a preset (a complete set of values for the
HSV and RGB controls). By default, the presets are:

1. Binary intensity. Every color inthe image is either at full brightness, or
black. Gives images eat ‘neon’ sort ofook, much likethe Saturday Night
Live credits of the late-70’s.

2. Binary colors. The image will be shown usingnly the 8 binary
combinations of red, greemnd blue. (e.g. black, blue, green, cyan, red,
magenta, yellow, white)
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5et

CUtRes

Close

Brite

Dirm

Sharp

Dull

M arm

3. Temperature pseudo-color. (For use on greyscale images) Maps intensity
values 0-255 into a ‘temperaturedlor scheme where blue is ‘coldeatid red
is ‘hottest’.

4. Map pseudo-color. (For use on greyscale images) Maps intensity values 0O-
255 into something akin to the standaetbvation map’color scheme (blue,
green, yellow, brown)

Of course,you can replace thesdefaults withyour own. See “Section 12:
Modifying xv Behavior” for more details.

Keyboard EquivalentssMeta> 1, <Meta> 2, <Meta> 3, and<Meta> 4

Used inconjunction with theReset 1, 2, 3, or 4 buttons to store the current
settings of theHSV and RGB controls into a preset. To do so, préss Set
button, and then press one of fReset 1, 2, 3, or4 buttons. The current HSV
and RGB control settings will be stored ithat preset, as long as/ continues
running. Thevalues will be lost whethe program exits. It is alqmssible to
save these valuggermanently. Seethe CutRes button (below) and ‘Section
12: Modifying xv Behavior” for more details.

Copiesthe current settings of theSV and RGB controls, as text, into the X
server’'s cut buffer. Yowan thenuse a text editor to paste these values into
your ‘.Xdefaults ' (or ‘. Xresources ) file. This letsyousavethe current
settings ‘permanently’.See “Sectionl2: Modifying xv Behavior” for more
details.

This button closes thev color editorwindow.

Brightens the image by movirgll the handles in thintensitygraph up by a
constant amount.

Darkens the image by moviral the handles in thintensitygraphdown by a
constant amount.

Increases the contrast of the image by moving handles defthsede of the
Intensitygraph down, and handles on the right side up.

Decreaseshe contrast of the image by moving handles onlgfteside of the
Intensitygraph up, and handles on the right side down.

Normalizes the image sihat thedarkest pixels in the image are given an
intensity of ‘0’, and thebrightest pixels are given an intensity of ‘255'.
Intermediate colors are interpolatedcordingly. This forcesthe image tdave
the full (maximum) dynamic range.

Keyboard Equivalent\
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HistEqQ

Runs a histogram equalization algorithm on the curredidplayed region of
the image. That is, ifou're cropped, it will onlyrun the algorithm on the
cropped section. Note, howevéhat theonly modification it makes to the
image is to generate a bizarre correctiméensity curve. As such, if you
HistEq a section ofhe image, the rest of the image vphobablynot be what

you'd want. Also note that the histogramrve will ‘go away’ if youtouch any

of the handles in thimtensitygraph window, just like a ‘gamma’ curve would.

Keyboard Equivalent

Display with H5Y/RGE maods,

The Display with HSV/RGB mods checkbox tellsyou whether oryou're looking at a modified image
(checked) orthe ‘raw’, unmodified image (unchecked). TAeply and NoMod buttons change the
setting of this checkbox, and you can also change the checkbox directly by clicking on it.

futc—apply HSW/RGE maods,

The ‘Auto-apply HSV/RGB mods checkbox controlswhether or not the program regenerates and
redisplays the image after each change to an HSV or RGB control. By defaghettkbox isurned on,

so that yowcaneasily seaghe results ofour modifications.However, if youwant to make a large number

of changes at once, it might be preferable to turn automatic redisplay off for a while, to speed things up.

fgutc—apply while dragging,

The ‘Auto-apply while dragging’ checkbox controlswhether or not the imageolors are changed
automatically ag/ou manipulate the variousv color editordials and graphs. Thisutton is normally
turned on, bufor it to have any effectyou must be in Read/Write Colors’ mode. See “Sectiof3.3.2:
Color Allocation Commands” and thew ' mode described in “Section 12.4: Color Allocation Options”
for more information.

F\uto—reset on new image,

The ‘Auto-reset on new imagecheckbox controlsvhether or not thélSV and RGB controls areReset
back totheir default values whenever a new image is loagied By default, this iglso turned on, as
when you're playing with thelSV/RGB controls,you probably onlywant toaffectthe current image, and
not all subsequently loaded images as well.
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Section 6: The Visual Schnauzer
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Section 6.1: What's a Visual Schnauzer?

Hint: it's not a smallish seeing-eye dog of Germanic descent.

Probablythe most excitinghew feature in Version 3.0@asthe Visual Schnauzerandwhile it hasn’t
changed dramatically in Version 3.10, it's still plenty excitifithe Visual Schnauzegivesyou avisual
interface to thaJNIX file system. It letsyou viewtiny ‘thumbnail’ representations gbur image files,
directories,and othefiles. It letsyou create directories, rename filespve and copy files to different
directories, delete files, view image files, view text files, and just generally nose around.

In short, it'scool, and itshould be of some use for those of us who targe numbers of GIEndJPEG
files with non-descriptive MS-DOStyle‘8+3’ filenames.

Note: Unlike mosixv windows,schnauzewindowsare resizable.You candecide how manyor few)
iconsyou'd like displayed by chaging the size of the schnauaemdow. It also should be pointed out
that there are more command buttons availtide areshown at the default schnauzer sizeyol make

the window larger, you will be given additional command buttgkisthe commands are always available

from theMisc. Commandsmenu.

Section 6.2: Operating the Schnauzer

Click on theVisual Schnauzerbutton in thexv controlswindow, or type &Ctrl> v inside any activav
window. This will open a schnauzerindow. The window will displaythe contents of thdirectorythat
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you were inwhenyou startedxv. (Though thidehavior, like so manthings, can be overridderSee the
description of the-tir ' command-line option in “Section 12.9: Miscellaneous Options”.)

The first timeyou open an image directory witthe schnauzerou'll find thatyour image filesare not
displayed as spiffiittle thumbnail icons, but insteaate shown as generic icons showing file format
used. This isbecausehe icons need to be generated from the image files. Displaying a thumsbnail
would normallyrequire loading the entire image, compressindoivn to asmall 80x60ish image, and
dithering it withsome set of colorsThis is avery time-consuming operation. To avoid doithgs every
single timeyou open a schnauzerindow, xv letsyou dothis operatioronce,and it maintains theesults

in a hiddensubdirectory (xvpics ') for each directory. This subdirectory contains orsmall (2k)file

for each file inthe parentirectory. The iconsre in an 8-bit per pixel format, pre-dithered with a 332
RGB colormap.

So, assuminghat there aresomeimage files inthe current directory, the firshing you should do is
generatesome icons. (Ithere aren'tany image files irthe current directory, exitv and start it again
from a directory thatloeshave image files. We’'ll discuss navigating via the schnauzer later.)

Section 6.2.1: Generating Image Icons

To generate icons fall the images in the curredirectory, issughe select All flescommand from the
Misc. Commands menu. All the icons in the curredirectory shouldlight up’ in someway to signify
that they are selected, with the possible exception ofgheent> directory.

Next, issughe Generate iconscommand from thiisc. Commands menu. xv will begin theprocess of
generating icofiiles for the selected files.This processcan be quite time-consuming, particularly if you
have a large number bfes in the directory, or the imadées are in theJPEG format.During this time,
xv is effectively‘out-to-lunch’, as it will not be paying attention to any X events. There isn'tayyto
stop it either, though if yokill thexv process from another windoywou will succeed in stoppintheicon
generation.You will not lose any computed icons bging this, as icofiiles are writtenout as they are
computed, so it's perfectly safe to stop the generation via this method.

Also, you'll notethatxv displays aar-graph ‘progress meter’ at the top of the schnawizetow while
it's doing this, soyou can gaugeoughly howlong it will take. Icons will be displayed as they are
generated, in an attempt to make the process as entertaining as possible.

Section 6.2.2: Changing Directories

The name of the current directory is displayed in a button at the top-center of the schirader You
can change tany higher-level directory ithe current path by pullingown this menu button. The
names of the parent directories will be shown in the pull down menu.

You can also go up one level by double-clicking ontparent> directory icon.
You can go down to any subdirectory by double-clicking on the appropriate subdirectory icon.
The Change Directory command givegou a more direct route: you just typethe pathname of the
directory you'd like to go to.

Section 6.2.3: Scrolling the Schnauzer
You can scroll the schnauzer by operating the vertical scroll bar, vaperates exactly as described in
“Section 3.12.1: Operating a List Window”.

You canalso scroll thavindow a page at ime by using thec<PageUp>and<PageDown>keys on your
keyboard(which may be labelegPrev> and <Next> on some keyboards)The <Home> and <End>
keys will take you tahe beginning and end of the listspectively. (If your keyboard doesn’'t hademe
and Endkeys,<Shift> <PageUp>and <Shift> <PageDown>may also work.) Yowan scroll the list a
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line at a time by using the up amidwn arrowkeys. Note, howevethat thearrow keys move the
indicator that shows the currentiglected file. Likewisetheleft and rightarrowkeys movethe selection
indicator left and right, wrapping at the edges of the window.

Also, if you type anormal, alphabetic character into the schnawdedow, it will attempt to scroll the
window sothat thefirst file beginning withthat charactewill be visible. Notethat thisbehavior keeps
you from typing normaxv keyboard equivalents into this window, so don’t even try it.

Section 6.2.4: Selecting Files

Double-click on an image file’s iconThe image should be loadeshd thefull path name of themage

should be added to thmttom ofthe xv controlswindow’s name list. You canalso double-click on text
fles to view them in aTextView window. (See “Section 7:The TextView Window” for more

information.)

It is possible to select mothanone file at a time.The easiestvay to do so is thold downthe <Shift>
key andclick on icons. When theShift> key isheld down, any icons clicked are simply toggled
between being selecteaindbeingnot selected. All othefiles remain aghey were. Ifyou type<Shift>
<Space3 xv will keepall currently ‘lit’ files lit, and light (andoad) thefile after the last litfile it finds.
This can beuseful for building up a bigjst of files to delete byShift> <Space>ing your way through
the list, and manually unselecting any files you want to keep.

You canalso select files by drawing a rectangl®und iconghat you want selected. To do ssimply
click in thespace in betweethe iconsand drag. Aectangle will be drawrand alliconsthat areinside
(or partially inside) the rectangle will be selected. Note that if you drag the reatéintle top orbottom
of the window, the window will automatically scroll. Also, ifou hold downthe <Shift> key while you
draw a rectangle, any previously selected icons will continue to remain lit.

Finally, you canalso select files busing theselect All files command from the menu (or by typing a
<Ctrl> a) to select all the icons in the current directoryydfiwantmostof thefiles selected, imight be
easiest to seleetl thefiles, hold downthe <Shift> key, andselectivelyturn off the onesyou don’t want
selected.

If you double-click on a selected file whitbere are multipldiles selectedthe clicked-on file will be
displayed, anall selected filenames will be copied into thecontrolswindow’s list.

Section 6.2.5: File Management

Onceyou have some files selecteghu can movethem to other directories by clicking oniticon and
dragging it into one of the subdirectories. Wlyen press thenouse buttonthe cursor will change to a
‘files’ cursor to indicatehatyou are potentially movindiles around. Ifyou movethe cursomear the top

or bottom edge othe window, the window will scroll up or down accordingly. Necessary, as the
subdirectory folderarre always shown athe top of thewindow. Whenyou movethe cursor on top of a
folder (eitherthe <parent> directory, or one of the subdirectories), tf@der will light up to
acknowledge your selection. ybu release thenouse button while a folder I&, all currently selected
files (and folders) will be moved into the lit folder.

Note that, usingonly oneschnauzemwindow, it's only possible to move files up or down one directory
level. If you want tomove files to completelynrelated directoriesjou can easily accomplishthis by
opening a seconsgchnauzewindow (viathe open new Windowcommand in the menu, &Ctrl> w).
Get the seond schnauzewindow aimed at the desired destination directayd simply drag thefiles
from the first window into the second window.

Also, whenyou dragfiles around,xv normally ‘moves’the files from one directory tanother. Ifyou’'d
like, you can copy files instead of movinghem. Just press (and hotbwn) the <Ctrl> key while
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dragging the files. The ‘files’ cursor will change to display ‘CPY’ as well, to sighéyyou arecopying
files instead of moving them.

The remaining file-management commands (renarfileg, deleting filesand creatingsubdirectories)
are discussed below.

Section 6.3: The Commands

Misc, Commands There are more commands available in the schnatimer are
Change directory..  Ac norr_n_ally displayed ir_the buf[tons at t_hbottom ofthe\{vindow. The
Delate filets) ad additional buttons will be displayed ybu make the_wmdow Ifarger.
Mew directory.. R Alternately, all commands arealways available via the
= - Misc. Commandsmenu shown to the left.

Rescan directory g

Update icons Ay . .
Open new window  Aw Notethat thekeyboard equivalent fall commandghathave one is
Cenerate icon(s) rg listed in the menu, next to the command. (‘' mea@gl>)

Select all files A3

Tent view At ) ,
Recursive Update ho Also notethat thebottom twocommandsShow hiddenfiles, and
Quit xv g Select files do not appear as buttons, ever. Theginly accessible
Close window Ac via theMisc. Commandsmenu.

Show hidden files
Select files... af

Change directory..  Ac Pops open a dialdgox that promptsyou for a directoryname tocd to.
This can be handy if thaéirectoryyou want to go to is faaway in the
directory tree.

Keyboard Equivalent<Ctrl> ¢

Delete filels) A This command caronly be issued when one or more files (or
directories) areselected. It will pop up a confirmatidsox to make
sureyou didn’t accidentallyissuethe command. At the confirmation
box, you can typ&Ctrl> d a second time to s&@k, or pres<Esc>to
Cancelthe deletion. (Of courseyou canjust click on the appropriate
button, as well.) Also, notthat if you delete a subdirectorgll files
and directories inthat subdirectory will be recursively deleted.
Finally, notethatyou can't deletehe <parent> directory... foryour
own protection.

Keyboard Equivalen&Ctrl> d

New directory.. “n When you issu¢his command/ou'll be prompted for plain filename
for the new directory. Youcan only create subdirectories in the
current directory.

Keyboard Equivalen&Ctrl> n
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Fename file...

Rescan directory

Update icons

CIpen new window

Cenerate iconis)

Select all files

Text view

Recursive Update

A

A

A

Aoy

9

A3

At

Gl

This command canonly be used when single file (or subdirectory) is
selected. You'll be prompted fohe new name. Also, notethat you
can’t rename theparent> directory, again, for your own good.

Keyboard Equivalen&Ctrl> r

Rescanghe current directory. Since other programay becreating

or deleting files inthe current directory, the contents shown in the
schnauzer may not always be up-to-date. Us&#&8rancommand to
re-read the current directory.

Keyboard Equivalen&Ctrl> s

Like the ReScancommand, but more serious abdut In addition to
re-reading the curremtirectory contents, it will also look for filehat
don’t have icons created (or fileékat have later modification times
than theirassociated icon filesand generate icons fothem. After
that, it will look for icon files that no longehave associated image
files (whichcan happen ifou deletethe imagefiles withoutusing the
schnauzer), andeletesthem. Note that thiscommand isot limited
to the selected files,unlike the Generate icon(s) command listed
below.

Keyboard Equivalen&Ctrl> u

Opens a nevschnauzewindow, up to amaximum of 4. The new
schnauzer opened will displape samedirectory that the opening-
schnauzer was displaying.

Keyboard Equivalen&Ctrl> w

Unconditionally generates icons fall the currentlyselected files. As
such,you can only issuethis command whemne or more files are
selected.

Keyboard Equivalen&gCtrl> g

Selects all files in the current directory.

Keyboard EquivalenkCtrl> a

Displays the currently-selected file in a TextView window.This
command caronly be used whethere isexactly one file currently
selected. Not¢hat if you double-click on a file in an unrecognized
format, xv will automatically display it in a TextView windowThis
command lets you view recognized image files in text mode.

Keyboard Equivalen&Ctrl> t

Recursively walksits way down a directory treestarting from the
current directoryanddoes arlUpdate command in each subdirectory.
It will follow symboliclinks, if you have anyand it's smarenough to
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it =y

Close window

Shew hidden files

Select files..,

0

Af

avoidcircular links. Itgivesyou anifty way togenerate icons for an
entire hierarchy of image files. tanalso take a&ood LongTime,
depending on your particular situation, so it pops up an annoying “Are
You Sure?” dialog box before it starts working its magic.

Keyboard Equivalent<Ctrl> e

Exits thexv program.

Keyboard EquivalengCtrl> g

Closes this particular schnauzer window.

Keyboard EquivalengCtrl> ¢

Toggles whether or not ‘hiddefiles (in Unix, files thathave a ‘.’ as
their first character) should be displayed.

Keyboard Equivalent: <none>

Opens a dialogpox that lets you séect files byname. Wildcards are
accepted. It doewotclear any previously selected files.

Keyboard Equivalent<Ctrl> f
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Section 7: The TextView Window

R text Wewer

[5962 bytes, 153 lines|

Copyright Motice p

WV is Copgright 1989, 1994 by John Bradley

Permizzion to copy and distribute HV in its entircety. for E
non—commercial purposes. is hereby granted without fee. provided that
thiz license information and copyright notice appear in all copies, —
<
& &>
B cii || Hex || Close |

Section 7.1: Overview

Xv now has theability to display arbitrary textiata. While there arseveral differenwvays tocause a
TextViewwindow to appear, (such as opening an unrecogypedoffile, using theText view command
in theVisual Schnauzeor theTextView, Comments or License commands in th&v controlswindow)

all of the windows behave the same.

The TextView windowhastwo primary modes of operation. tandisplaydata as ASCII text, or it can
display data in hexadecimal format.

There are a total dfvo TextView windowsavailable. One is reserved fite Commentscommand. The
other is used for all other text data.

As you might suspectyou can scroll theTextView windows byusing themouse inthe scroll bars (as
described in “Section 3.12.10perating a LisWindow”). Likewise,you can scroll thevindow aound
using the arrowkeys on your keyboardhe <PageUp> and <PageDown> keys (sometimes labeled
<Prev>and<Next>) and the<Home>and<End> keys. It behaves as you would expect.

You canswitch modes byressing the nice friendlscii andHex buttons. Close (or pressing<Esc>
will close the TextView window.

Section 7.1.2: ASCII Mode

This is thedefault mode fothe TextView windows. It will display text of any widtAnd length. The
only limitation is that all of thegext must fit into memory. If it doesn'yjou’ll get anappropriate error
message, and the text will not be displayed.

TextView windowsare resizable. Wheyou change the size of theain window, the innertext display
window will change size appropriatelsind display more (or lessjata. While the default size of all
TextView windows (except fothe Comments window) is 80charactersvide by 24lines high, there is
nothing magical about these numbers. They’re only chosen out of a sense of tradition.

When in ASCII mode, the TAB character (ctrl-I) and the NL character (ctrl-J) are interpreted as is normal
on a UNIX system (e.g. tab stopgery 8characters, NL marks end of line). The CR character (ctrl-M) is
not displayed.
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All other control characters (characters with an ASCII valuethems'32’) are displayed with a caret (%)
and the appropriatepper-case letter. For example, character number 17 (decimal) wiibfdayed as
el

All characters with an ASCII value greatdran 127 aredisplayed as octal numbers with a leading
backslash. As an example, character number 128 (decimal) will display as \200'.

All other characters are displayed with the appropriate standard glyph.

Section 7.1.3; Hex Mode

=| i tent Viewer L

File: “wet—t.gif’ 238148 bytes, 148385 Iines|

OxO0000000 s 47 49 d6 38 37 61 B0 02 — 20 01 oF 00 00 00 OO 00 GIFETa....eeeees |40
D00000010: 00 00 33 00 a3 00 00 a3 — 35 a3 00 00 38 00 S35 833 cesssesssrtsssss IE‘
CQOOOR020: 55 00 33 a3 aa B5 B 65 - 55 B5 ff 55 ff 55 55 £F U, ., . Uoooo, o, oo,

Coe0O0O0030: £F £F 55 B5 £F B5 £F £F — £F 55 £F £F £F 00 00 00 00,0, ..U, ,....
CxOOOO0A0 s 08 10 00 08 00 10 18 00 — 00 00 00 20 03 10 10 18 .. irrrs saas
CeOOOO0R0 s 00 10 18 10 00 28 00 00 — 10 028 18 20 03 03 18 10 ..o eleeers saas
CoeQOOOO0GE0: 10 18 00 20 28 00 10 20 — 18 08 20 08 18 28 00 20 .., (.. .. ..0.  |—]
000000070 28 10 10 18 20 18 20 18 - 20 28 00 320 28 10 28 28 {,,, . . (08,00 |4k

<l [=

- & || Hex || Close | -

a

This mode is useful for displaying binary data. In facgpii have some binargiata to displayyou might
want to start uxv just to display it, as this mode beats the heck out of using the stafidBtccommand
‘od -ha .

The data is shown 1Bytes to aline. The first number on each line is tb#set (in hex) from the
beginning of the file. This is followed by Iytes, shown imex, and then iASCIl. Byteswhich have a
value less than 0x20 or greater than Ox7f are shown as a ‘.’ in the ASCII section.

While you can resize thevindow while inHex mode, changinghe width will not be of any use, as the
output is formatted for an 8€haractewide TextView window. Making thewindow wider will just put
unused space dihe rightside. Making thevindow narrower will just enable the horizontal scroll bar.
Changing the height of the window may prove useful, however.

Section 7.2: The Comment Window

The xv commentsvindow (opened byhe Comments command in thexv controlswindow) operates in
exactlythe samawvay asthe TextView window. Youcaneven display image comments lex mode,
though | don’t see that as being very useful.

Thexv commentindow displays any comments found in the currently-loaded image file. If there are no
comments, thavindow will be empty. Notehat only certain image formats support comméietds
(GIF89, JPEG, TIFF, and PBM/PGM/PPM are the most likely formats to have comments).

Whenever a new image is loaded, ftvecommentwindow is updated to reflect the new image comments,
or lack thereof.

Wheneveryou save animage in a formathat supports comments, the comments from the Itzsded
image will be written out as wellThis letsyouread a file(say a GIFwhich hascommentsandwrite it
out in another format (say, JPEG) preserving the comments.
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Currently, xv doesnot give you a way todirectly editthe image comments. Givdmow few images
actually have comments ithem, it seemed like a lot of work fovery little gain. (Yeah, lknow, if
something actually leyou edit the comments, perhapsople wouldstart entering some...) Whatever.
Seems likely enougthat thisfeature will make it into a future version x¥. Of coursethat’s exactly
what | said in the 3.00 documentatioryesarand a halfago, soyou maywant to takehat statement with
a grain of salt...

Until then, if you really want to add or edit the comments in an image file, write it out as
PBM/PGM/PPM file. This format has a plain-text headeomments simply begin with a ‘# character,
which is not part of the comment), and you can edi¢tiy easilywith emacs or any other reasonable text
editor. Once that's done, you can usdo convert the file back into the desired format.
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Section 8: The Load Window

X logd

mE

baby.jpg

bradley.jpg
cherry.ipg Ok
colortes.jpg
= eagle—a.jpg
£ foo Cancel
groebacropg
hajimez1.jpg Rescan
hajime23.ipg
hajimez4.jpg
hanger.|pg Load All
j_dredd2,jpg
j_dredd2.jpg -
mandrill.jpg <r

20 files [ ]Browse

BEEEE ]

Load file: |c0|ortes.jpgl |

The xv load window letsyou load and view images interactively, without specifyindiem on the
command line when you start. While it has been made somewhat obsolete byigueal Schnauzethe
xv loadwindow is considerably quicker.

The loadwindow showsthe contents of the curredirectory in a scrolling window.The files will be
sorted alphabetically, with a small icdar eachindicating thetype of file (directory, executable, or
normal file).

This listwindow operates ithe sameavay that theone in thexv controlswindow works. (See “Section
3.12.1: Operating a List Window” for details.) In short, you can operate the scroll bar, dnéghtight
bar around thevindow, and usethe <Up>, <Down>, <Home>, <End>, <PageUp> and<PageDown>
keys on your keyboard.

Whenever you click on a name in the list (or otherwise change the positionhagliight bar), the name

of the highlightedfile is copied tothe “Load file” text entry region, locatedbelow the list window.
Pressing th®©k button (orhitting <Return>) will make xv attempt to load thepecified file. Iftheload

attempt is successful, the load window will disappear, and the new image will be displayed. Otherwise, an
error message will be displayed, and the load window will remain visible.

[ ]Browse The Browse checkbox overrideshis behavior,and keepsthe load window
visible until explicitly closed (viathe Cancel button). This is handy ifou're
usingxv to ‘wander around a directory tregind plan to be using theoad
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command quite often. (Though a bettery would probably involveusing the
Visual Schnauzer)

If the image is successfully loaded, its name will be added tovthentrolswindow list. This will let you
quickly reload it later without have to go through twvdoadwindow again.

You can also load a file by double-clicking on its name in the file list.

If the specified filename beginwith a ‘" or ‘| character, the filename will be interpreted as a shell
command taun. Theleading ‘" or ‘|' is droppedand the rest of the line fed tothe defaultsystem
shell. The command Expected to generate an image in onthekwrecognized formats as its standard
output. If the command returns non-zexy, assumes it failedand does'’t try to read theoutput
produced. Yowan pipe multiple commands together. For example loadigvd | xwdtopnm ”
would runxwdto generate a window dump, pipe thakwatopnnto convert it to a PPM fileand thaffile
would be piped tav.

If the specified file is a directoryy will figure that out and (instead of loading it) wildl to that directory,
and display its contents in the list window.

Above the list window is a pop-up menu button. It normally displays the name of the current directory. If
you click this button,and hold thenouse downthe completepathwill be shown, one directory pdine.

You can go ‘up’ thedirectory tree any number of leveld] the way up tothe root directory, bgimply
selecting a directory name in this list.

For those who prefehe direct approactyou cansimply type file or directornames in thélLoad file”

text entry region. Ifou type adirectoryname and hikReturn>, xv will cd to thatdirectoryanddisplay
its contents in the lisindow. [f you type &ile name and hikReturn>, xv will attempt to load thdile.

You can enter relative paths (relative to the curredibplayed directory), absolugaths, andévenpaths
that begin with a ‘~’.

The “Load file” text entry region supports a numbeewfacslike editing keys:
<Ctrl> f moves the cursor forward one character
<CtrI> b moves the cursor backward one character
<Ctrl>a  moves the cursor to the beginning of the line
<Ctrl> e moves the cursor to the end of the line
<CtrI>d  deletes the character to the right of the cursor
<CtrlI>u clears the entire line
<Ctrl> k clears from the cursor position to the end of the line.
<Tab> Filename completion. Note: it can only complete ‘simple’ filenames (no ‘/' chars)

If the filename is so lonthat it cannot beompletely displayed ithe text entry region, a thick lingill
appear on the left or right side (or both sides) of the region to show that “there’s more over this way”.

Rescan

Pressing theRescan button will rescan the current directory. While the
contents of the currerlirectoryare read each time the loaéhdow is opened,

it is perfectly possible (given multitasking operatingystem)that someother
program may add, delete, or rename files in the current directenywould not
know if this happened. Thieescanbutton gives/ou an easy way okicking’
xvinto looking again.

Load all

The Load All button simply copieshe names of all ‘plairiles’ found in the
currentdirectory intothe xv controlsfilename list, whergyou have theNext
andPrev buttons to help you look at a list of files.
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Section 9: The Save Window

X 5L

Farmat | GIF |
Colors: | Full Color |

ceb_no.gif 2
ceb_nor.gif
ceb_red.qgif ik
ceh_res.gif
ceh_set.gif
ceh_shp.gif E‘ Lanes)
ceb_und.gif
ctrl.gif Rescan
ctrl_24.qif
ctrl_abt.gif -
ctrl_acr.gif :
ctrl_alg.gif
ctrl_ann.gif Prow Mame
ctrl_clrgif |
ctrl_cpy.qif 4k

164 files | |seizcied s [ ]Mormal Size

Save file: |c0|ortes.jpgl

Damned if it doesn'took suspiciously likehe xv load window! The xv savewindow letsyou write
images back to disk, presumably afteu’'ve modified them. You can write imagesack in many
different formats, not just the original format.

Warning! Images are saved as they are currestipwn!(i.e. At the current size, with the curresaior
modification, rotation, cropping, etc. applied.) Tdmdy exceptions tahis rule are ifyou are displaying
images on a 1-bit B/W display, or displaying 24-bit images on a non-24-bit displeyfact that such
images have to be dithered in order to be displayed doesn’t count as ‘modificatidhefile won't be
saved ‘as displayed’. As sugfgu can manipulate ansiave color images on a 1-bit displaynd 24-bit
images oranytype of display, even if you can't really see them ‘as they are’.

For the mospart, thexv savewindow operates exactly likhe xv loadwindow. (See “Section 8: The
Load Window” for details.) Only the differences are listed here.

When thewindow is opened, it should hattee filename of the currentlpaded file already entered into
the text entry region. Ifou click on a filename in the liswindow, this name will be cleared and
replaced with the new name. Likewise, B@mat andColors selections will reflecthe currentlyloaded
image. Thisbehaviorcan be annoying ifou are usingxv to do file format conversion, @re routinely
typing the same filename (a piped command, for instance).

Prey et

The Prev Setbutton restores thEBormat and Colors choices tothe settings
that were used the last time a file was saved during this particular xun of
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Prey Name

Likewise,the Prev Namebutton restores the filenars&ring to thevalue it had
the last time a file was saved.

At the top of the window are a pair of pull-down merfesmat andColors. These menus lgbu choose
the imagefile format and color settingsthat will be used wheryou savethe image. Normallythey
displaythe formatthat the currenimage is alreadyn. If you change formatsandyour filename has a
recognized suffix (i.e., “.gif, *.GIF’, ‘.pbm’, etc.), the suffix portion of your filename will be replaced with
the new, appropriate suffix for the selected format.

You can pipe outpufrom xv to other programs by using tke savewindow. Ifthe first character of the
specified filename is ‘I or ‘|, the rest of the filename is interpreted as a command to pipe output to, in the
currently selected image format. A fine use thois feature is directlyprinting images to a PostScript
printer byselecting ‘PostScript’ in the formats listndtyping something like [“lpr " as the filename.

In this casexv will create a temporary file, write the PostScript to that file, and cat the contents of that file
to the entered commandxv will wait for the command ta@omplete. Ifthe commandcompleted
successfullythe xv savewindow will disappear. If the commangas unsuccessfuthe window will

remain visible. In any event, the temporary file will be deleted.

[]Mermal Size Normally, whenyou save animage, it will be saved ahe current expansion
(i.e., one screen pixel will map to one image pixel in Hawed file).
Sometimes, however, it's desirable to save an image at its originall$izis
particularly relevant whegou're viewing imagesarger thanyour screen. By
default, xv will automaticallyshrinkimages sdhat they fit onthe screen. If
you save these images, youihd thatyou'velost a lot ofdata, thatmaybe you
wanted to keep. That's whahis checkbox ishere for. Note: certain
operations, most notabhe Smooth and Dither commands, onhaffect the
‘displayed’ image. Ifyou choose to save aimage at its normal sizehese
effects will not be in the saved image.

[]selected Area If you have a selection rectangle drawntba image, this control can beed.
When enabledonly the contents of theelection will be saved.This can be
very useful ifyou want to break parts of an image out itlbeir own files, as
was doneextensivelyto put together this documentation. (i.eGrab’bed an
xv window, such ashis savewindow, movedhe selection rectangle around so
that itcontained various parts of the image (such asSékcted Area’ button
to the left),and saved thesgparts in theirown separate files, for use with
Microsoft Word.)

One important note: §our selection goes ‘off-screen’ (beyotie: boundaries
of the xv imagewindow), ascan happen whegou zoom-in to fine-tune the
position of the selection rectangle, your selection wikktmppedto thewindow
whenyou saveit, unlessyou alsoturn on theNormal checkbox. Yowan not
save expandedreas of the imagihat are novwisible in the xv imagewindow,
as such areas don't really exist (they aren’t computed).

Section 9.1: Color Choices

At the top of thexv savewindow there is th€olors menu, which contains a list pbssible color styles to
use when savinghe image.. Most file formats support different ‘sub-formats’ for 24-bit color, 8-bit
greyscale, 1-bit B/W stippled, etc. Nailt of themdo. Likewise,not all ‘Color’ choicesare available in
all formats.

In general, the choices in ti@olors menu do the following:
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Full Calor

Greyscale

BESw Dithered

Reduced Caolor

Section 9.2: Format Notes

GIF

JPEG

Savesthe image as currently shown witdl color modifications,
cropping, rotation, flipping, resizinggndsmoothing. The imageill
be saved with all of its colors, even if you weren’t able to disihlagn
all on your screen. For example, you can loadlar image on a 1-bit
B/W display, modifyit, andwrite it back. Thesaved image wilktill
be full color, everthough allyou could see on your screen ws@me
B/W-dithered nightmare.

Like Full Color, but saves the image in a greyscale format.

Like Full Color, but beforesaving the imag&v generates a 1-bit-per-
pixel, black-and-white dithered version of the imaged savesthat,
instead.

Savesthe image as currently shown, widil color modifications,
cropping, rotation, flipping, resizinggndsmoothing. The imageill

be saved as shown ¢ime screenwith as many or few colo@sxv was
able to use orithe display. The majopurpose ofthis is toallow
specialeffects (coloreduction) to be saved, in conjunction wilkte ‘-
ncols’ command line option. You will probably never need to use this.

While xv can readboth the GIF87and GIF89a variants of the GIF
format, it will normally write GIF87axv will only write a GIF89a file

if there are image comments to baved (comment blocks being a
GIF89a extension).. This is in keeping with (BE-89 specification,
which stateshat if youdon't need any of the features added in GIF89,
you should continue to write GIF87, for greater compatibility with old
GIF87-only readers.

Since GIF only supports one form@tp to 8 bits per pixel, with a
colormap), there will be no file siaifference between &ull Color
and aGreyscaleimage. AB/W Dithered image, on the othdrand,
will be considerably smaller.

If you are currently in24-bit mode, andyou are saving irany color
mode other than B/W Dithered, the currently selected 24->8
conversion algorithm will beised to generate an 8-bit version of the
current image, and thahage will be written. (See “Sectior8.5: The
24/8 Bit Menu” for more info.)

One minor clarification:'JPEG’ is an image compression algorithm,
not an image file format. ‘JFIF’ is a file format created thg fine
folks atthe Independent JPEG Grofgy the storageand interchange
of '‘JPEG’-ed imagedata. As such, it is thde-factostandard for
‘JPEG’ images. So, technically, when foltedk about ‘JPEG’ files,
what theyprobably mean is'JFIF’ files, but it's notnecessarilyso.
Therefore, it is possible tain across ‘JPEG’ fileshat xv can’t read,
because theylon't adhere to theJFIF' file format standard. Just
thought you'd like to know.
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Full Color images are written in a 24-BRGB format,and Greyscale
images are written in an 8-bdgreyscale format. B/W Dithered
images shouldiot be used, as they will probablyind up being larger
than Greyscale versions of the same images, due to way JPEG
works. Note: Youcannot write aReduced Color JPEG file. Trust
me, given the methoithat JPEG uses to compress, itiat inyour best
interest tosaveReduced ColorJPEG files. Ifyou attempt to do so, a
Full Color JPEG file will be saved.

2 [peg
Cuality Smoothing Save |JPEG file..
ot et Cuality value determines
_ ".; _ "-; commpression rate: higher
= ‘;’P’;f /7 : quality = bigger file.
oW i & Use smoothing if saving
75 0 an 28—hit image (eq, a GIF).

Default =75,  Default = 0 (nonel.
Useful range 10-30 is enough
is 595, for typical GIFs,

ok Cancel

Whenyou save inthe JPEG format, the dialdgpbx shownabove will

pop up and ask you for a quality setting and a smoothing value. ‘75%’
is the default quality valueand really, it's a fine choice. You
shouldn’t have to change it under normal circumstances. |oiter

you set the quality, théigher thecompression ratio will be (i.e., the
JPEG file will be smaller). Note that setting thequality setting to
‘100%’ will not result in ‘lossless JPEQG].e., the original and the
JPEG’'d images wilhot be exactly the same, just very close).

The smoothingalue is used to ‘blur’ imagdseforesaving them. It's
often a gooddea to blur GIF(and other 8-bitcolor) imagesbefore
saving them, as you'll get better compression Wet, and italso may
partially undo the ditherinthatbeen done to many 8-bit images. On
the downside, you'll also get somewhbalurred images. Something
you have to decide for yourself.

Note: The JPEG support intv is optional. While it is normally
enabled, it is possiblthat it may not be enabled opour system (due
to problems compilinghe JPEG library, or something). tHis is the
caseyouwon't have aJPEG selection inthe Format menu. Please
feel free to complain to whomever built the binary that you're using.

TIFF Full Color and Reduced Colorimages are written in a 24-bit RGB

format, andGreyscaleimages are written in an 8-lgjteyscale format.
B/W Dithered images are written in a 1-bit B/W format.
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PostScript

PEM/PGMAPPM iraw)

X i
Sawe TIFF file..
Compressian
{2) None {JCCITT Group3
{3 LZw { 3 CCITT Groupd
() PackBits
o] Cancel

Whenyou save inthe TIFF format, the dialogox shownabove will
pop upand ask you which type ofimage compression it should use.
None LZW, and PackBits compression typeare availablefor use
with all the Color modes. In addition, theezetwo B/W Dithered-
only algorithmsCCITT Group3 andCCITT Group4 .

Note: The TIFF support inxv is optional. While it is normally
enabled, it is possiblthat it may not be enabled oyour system (due
to problems compilinghe TIFF library, or something). If this is the
case,you won't have aTIFF selection inthe Format menu. Please
feel free to complain to whomever built the binary that you're using.

Full Color and Reduced Color images arestored in a 24-bit RGB
format, Greyscaleimages aretored in an 8-bit greyscale format, and
B/W Dithered images are stored in a 1-bit B/W format.

xv writes Encapsulated PostScript, so you can incorpgvegenerated
PostScript into many desktop-publishing programs.also prepends
some color-to-greyscale code, so even if younter doer’t support
color,youcan still print‘color’ PostScript images. These images will
be three times largém file size)than theirgreyscale counterparts, so
it's a goodidea to saveGreyscale PostScript, unlesgou know you
may be printing the file on a color printer at some point.

Also, you should probably never need wenerateB/W Dithered
PostScript, asvery PostScriptprinter I've ever heard of can print
greyscale imagesTheonly valid cases tan think of are: Ayoing it
for a special effectand B) doing it to generate a much smaller
(roughly 1/8" the size) PostScript file.

Note: When you try to save a PostScript fitee xv postscriptvindow
will pop up to letyou specifyhow you want the image printed.
(Section 10: The PostScript Window”, for details.)

Full Color images aresaved inPPM format. Greyscaleimages are
saved inPGM format. B/W Dithered images aresaved inPBM
format. Each of these formats are tailored to the thatethey save,
so PPM imageare larger tha?GM images, whiclare in turn larger
than PBM images.
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In the raw variation of thePBM formats, the header information is
written in plainASCII text, and theimage data is written as binary
data. This is the more popular of theo dialects of PBM, as it
produces considerably smaller image files.

PEM/PGM/PPM (ascii) Like PBM/PGM/PPM (raw), only the image data is written &SClI
text. As such, images written in this format will beveral times
larger thanimages written inPBM/PGM/PPM (raw). This is a
pretty goodformat forinterchangebetween systems because ie&sy
to parse. Also, since they are pure, printable ASCII text, imssesi
in this format can be mailed, without going throughuencoddike
program.

Note that xwcreatedPBM files (bothraw and ascii variants) may
break someéPBM readersthat do notcorrectly parse comments. |If
your PBM reader cannot parse commewts, caneasily edithe PBM

file andremovethe comment lines. A comment is everything from a
“#" character to the end of the line.

X11 Bitmap Saves files irthe formatused bythe bitmap program, which is part of
the standard X11 distribution. Since bitnfdps are inherentlyl-bit
per pixel, you can only selectthe B/W Dithered option for this
format.

KPM New to xv version 3.10,you can now loadand save images in the
XPM (X PixMap) format. Such filesire best suited tesmall-ish
images with a small number of colors, such as multi-color icons, and
the like. Onaifty feature ofthis format isthatimages can bereated
and edited using a text editor. Adolor choices work as expected.
One warning: xv will not write out anXPM file with morethan 256
different colors. Ifyou areviewing a 24-bit imagend save it as an
XPM file, xv will first compute an 8-bit version dfie image using the
current 24->8conversion algorithn{see “Sectior8.5: The 24/8 Bit
Menu”), and then save that.

EMP xv will write a number of differentypes of BMP filesdepending on
the 8/24 bitmodethat you're in, the number of colors inhe image,
and the current ‘Colors’ choice.

If you are currently in8-bit Mode, and you selectFull Color,
Reduced Color, or Greyscale xv will write out an uncompressed 4-
or 8-bits per pixel BMP file, based on the number of diffecatdrs in
the current image.

If you are in24-bit Mode andyou selectull Color, the progranwill
write out an uncompressed 24-bits per pixel image.

If you are in24-bit Mode andyou sekctGreyscale an uncompressed
8-bit per pixel BMP file will be written.

If you selectB/W Dither, a 1-bit per pixel BMP file will be written.
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Sun Rasterfile Full Color and Reduced Color images arestored in a 24-bit RGB
format, Greyscaleimages aretored in an 8-bit greyscale format, and
B/W Dithered images are stored in a 1-bit B/W format.

IRIS RGE If you selectFull Color or Reduced Color the program will write a
24-bitimage. Otherwise, it will write out an 8-bit image.

Targa (24-bit) Another new format added tos version 3.10.xv cannow read and
write 24-bit uncompressedargafiles. As such filesare about the
only reason folksstill use the Targa format, this shouldn’'t be a
problem. Thecolor choices will do whayou'd expectbut giventhat
xv only reads/writes 24-bifargafiles, saving anything bukull Color
would be a waste.

FITS Saves images irthe FITS format, agreyscale-only format used
primarily by astronomers.

PM Note: This format is was developedRann, and isarely seen outside

of Penn. If you don’t know anything about it, trust rpey don’t want
to.

Full Color images aresaved inthe 3-plane, 1-band, PM_C format.
GreyscaleandB/W Dithered images ardoth saved irthe 1-plane,
1-band, PM_C format. As such, there is no size advantage to saving
in theB/W Dithered format.

Filename List This is not an ‘imagédile format' at all, which is why it appears
separate from the rest of the formats in Foemat menu. Instead of
saving the current image, what thi®es is save dist of all the
filenames in thexv controls window filelist. Thisfile list can beused
in conjunction with the -flist ' option. See “Section 12:
Modifying xv Behavior” for more details.
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Section 10: The PostScript Window
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The xv postscriptwindow letsyou describe how youimage shouldook whenprinted. You canset the
paper sizeand theimage size, position the image on the paped print in ‘portrait’ or‘landscape’

mode.

The majority of thexv postscripwindow istaken up by avindow thatshows a whiteectangle (the page)
with a black rectangle (the image) positioneditonYou can position the image rectanglaywhere on
the page. Thenly constraint is that theenter of the image (where th&o diagonal lines meet) must
remain on the page. Only the portion of the image that is on the page will actually be printed.

The image can be (roughlypsitioned on the page by clicking in the image rectanghk dragging it
around. Asyou movethe image, théTop” and“Left” position displays will showthe size of the top and
left margins (the distance between the top-left corner of the page and the top-left corner of the image).

You'll note thatyou have limited placement resolution with thmuse. Ifyouwant to fine-position the
image,you canusethe arrowkeys to movehe image around. The arrdweyswill movethe image in
.001” increments.You can hold thendown,andthey will auto-repeat. Youanalso hold a<Shift> key
down while using the arrow keys. This will move the image in .010” increments.

width

it
Wt £a

P

100

Height

Lo

100%

You can change the size of the printed image by adjusting the
Width or Height dials. Normally, the dials atecked together, to
keepthe aspect ratio othe image constantYou can unlock the
dials by turning theff the checkbox locatetbelow the dials. As

you change the dials, the size of the image (when printed) is
displayed below, ininches and in millimeters. The current
resolution of the image is alstisplayed below.The “Resolution”
numbers tell you how many image pixels will be printed per inch.

Version 3.10a

December 29, 1994



Section 10: The PostScript Window 64

One note on th&Resolution’ setting: | get a fair number of complaiat®utthe default of ‘100% = 72
dpi’. Manyfolks wondemwhy theycan't set the resolution to 300 dpi, givilrat most PostScript printers
are 300 dpi. The answer, cburse, ighattheycan. Whileyou are constrained to integral percentage
scaling factors,all the good resolutions (72, 75, 100, 150, 308nd 600 dpi) are attainable with
appropriate settings of the scaling factors (100, 96, 72, 48, 24, and 12%, respectively).

Now, oneother thing tanote isthat,unlessyouare printing eblack-and-white (not greyscale) image, you
almost certainly dmot want to print at 300 dpi (or whatever your printer’s resolution is). At this time, all
but the most enormowend expensive PostScriggrinters (> $20K) are fundamentalbitonal That is,
they can either put aot at a certain position on a pagenot put a dot there.They have no ability (or
nearly none) to adjust the size or darkness of the dot. Asthegitannot put an arbitrary 8-bit shade of
gray (or 24-bitRGB color) at each 300 (or 600) dpi pixel positiofhey approximate gray@&nd colors)

by dithering over a larger area. For examplgpif print at 75 dpionto a 300 dpprinter, each arbitrarily
colored pixel inyour sourceamage will be represented by a 4x4 grid of bitothatls onthe page. This is
why youshouldprint non-bitonal images dbw resolutions, such as 72 dpi. yiéu try to print them at
higher resolutions, you will lose shades of gray (or different colors).

Located belowthe ‘page’ rectangle are set of radio buttonshat let you specifythe current papesize
(8.5"x11", 8.5"x14", 11"x17", A3, A4, B5, 4"x5", and 35mm), and orientation (Portrait and Landscape).

This button will center the image on the page.

This button willalign thebottom-left ofthe image with thédottom-left of the
page. (Which is the origin in the standard PostScript coordéyatem.) This
may be useful ifyou are generating Encapsulated PostSdilps for use in
some desktop-publishing package.

Max This button will make the image as large pssible(maintaining half-inch
margins on all sides) without changing the aspect ratio.

Position:

OLeft: 0,917" (2,335cm?}
OTop: 3.625" (9.21cwm?

There are a pair of smdiuttons located next tine “Left” and“Top” displays. Clickingthe “Left” one
will cycle betweerdisplaying the‘Left” margin, the“Right” margin, and théCenter X" position (the
distance from the left edge of the paper to the center of the image).

Clicking the “Top” display’s button will cycle between displaying the size of the “Top” margin, the size of
the “Bottom” margin, and théCenter Y” position (the distance from the tepge ofthe paper to the
center of the image).

[ preview This checkbox letsiou specifywhether or not to include /w preview of the
image in the PostScript file. Certallesktop publishing programmay make
use of such a preview.

[]compress Specifieswhether or not to generamompressed 8-biper pixel PostScript.
This is particularly handy ifou’re generatingcolor PostScriptand you are
currently in 8-bit Mode, as color PostScript fileare normally three times
larger than theigreyscale counterparts. Compressiam shrinkthese color
PostScript files by a factor df1. It has dessereffect on greyscalenages. It
should be noted, howevehat compressed PostScript files may t&k8 times
longer to printthan uncompressed PostScript filesHowever, if you are
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connected to youaser printewia aslow 9600 baud seridine, thedecreased
transmission time due to compressioay make up fothe increaseéxecution
time. Also notethat the tompress checkbox isnot available wheryou are in

24-bit Mode.

Click the Ok button whenyou're done. If everything is successftiie xv postscriptand thexv save
window will both close. Ikv was unable to writehe PostScript file, thev postscripwvindow will close,
but thexv savewindow will remain open, to give you a chance to enter a different filename.
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Section 11: External Programs

Section 11.1: bggen

Syntax: bggen[-h high] [-w wid€] [-b bits] [-g geonj [-d disf [-a] [-r rot] [-G rptgeon}
colorl[color2...colorN]

bggen generates background gradiemds use withxv. It doesnot directly display anything itself.
Instead, it generates an appropriately sized PPM file, wivichn display. It is also used the xv's Pad
command, for a similar purpose.

By default,bggenwill generate a screen-sized PPM file with a vertical cgladient. The top of the
image will be incolorl, thebottom ofthe image will be ircolorN, and intermediatpositions will have
an appropriate intermediate coloYou can list as mangolors as you'dike. If you only list onecolor,
the entire image will be that single color.

Color specifications can be in one of three formats:

» A color name (e.g. ‘lightblue’) known tgour X server. Use the showrgbcommand to get a
(gigantic) list of known colors.

* An X11-style hexadecimal RGB color specification (e.g. ‘#00ff00’), where the first two hex digits
specifythe red value, the middisvo specifythe green valueand the lastwo specifythe blue
value. Notethat the'#' character is treatedpecially in someshells, and to be on theafe side
you should either protect it by putting a ‘\'" character in frontitpfor wrap thewhole color
specification in single-quotes.

* Three integers, in the 0-255 range, separatedpages (e.g. 0 258). This is mainly for
backward compatibility, as it was the only format understood by previous versibggenf

Options:

-d disp Specifies the name of the X displthat the progranshould talk to.bggen
needs to connect to an X display to deterntne screen size (which is
used asthe default image sizepnd to parse colornames. It is not
necessaryor bggento connect to an X display. If it can’t, you will have to
specify animage size(see below)and you'll have to usethe numeric
format to enter color specifications.

-g geom Specifiesthe size of the generated imaggeomshould be in the format:
widexhigh (e.g. ‘1024x768’). Ilfyou don't specify asize, the imageuvill
default to the size ofour display,assuming itwas able to connect tmur
display.

-w wide -h high Another way to specifythe size of the generated imagérovided for
backward compatibility.

-G rptgeom Setsthe size of the gradient. Normally, the gradient will be the size of the
image. However, if youwish, you make the gradient smalléhan the
image; the gradient will repeat as often as necessary to fill the image

-r rot Letsyou rotate the gradient. Normally, the gradient is aliguedically,
with the firstcolor atthe top,and the lastolor atthe bottom. Usinghis
option,you can rotate thevhole mess by an arbitragmount. rot should
be specified in degrees. Positive values rothe gradient counter-
clockwise.
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-a If supplied,bggenwill generate a PPM ‘ascii’ filesather than thelefault
PPM ‘raw’ format.

-b bits Specifies the number of significant bits tase in the RGB color
specifications inthe output image. It must randetween land 8,
inclusive. Use values lessthan 8 (the default) to limitcolor use by
increasing theolor granularity. Sincexv can do this sort dhing better,
this is of dubious value.

Section 11.2: xcmap

This is a little X program Wwrote years ago tbelp medebugxvs color allocation code. It displays the
contents of the default colormap @gpically) a 16x16grid of colored rectangles. Rut and then run
somethinghatallocates colors (such &s), andyou’ll seethe color cells changing color. dangive you
an indication ofhow full your colortablas, and whatnot. lonly works on displays wherhe default
visual is a PseudoColor visual, but that's nearly all of them, so it shouldn’t be a problem.

There aretwo standard X options: ‘-display to set the X displayand ‘-g geom, to set thedefault
window size and position.

You canclick in thewindow toexamine th€RGB values of various color cells. | hamet found auseful
purpose for this feature, but there must have been one at one time...

Type ‘g’ in the window to exit the program.

Section 11.3: xvpictoppm

This program is a standard Unix filtdrat reads the ‘thumbnailfiles created bythe visual schnauzer
(from stdin ) andwrites standardPPM versions of same (&idout ). The thumbnaifiles are small
(80x60 maximum) 8-bit versions gbur image filesand areused aghe icons in thevisual schnauzer
These filesare stored in my own weird format (one optimized for my purposes), but many folks have
asked for a way to turn them into standard image files, for use on their WWW pages, or whatever.

Anyway, assumingyou’'ve done anUpdate or Generatelcons command in thevisual schnauzeryou'll
find the thumbnail version of an image stored with the same name ixtp&es ° subdirectory. For
example, ifyou have a file /pics/gif/foobie.gif ', you would find the thumbnail version of it in
the file ‘/pics/gif/.xvpics/foobie.gif '

Section 11.4: cjpeg and djpeg

Thesetwo programs are distributed gart of the Independe@PEG Group’s software, located in the
jpeg subdirectory ofthe xv source. They perform command-line converdimtween JPEGnd the
PPM/PGM, GIF,BMP and Targaformats. Sincexv has absolutely nocommand-line or ‘batch’
conversion abilitiesyou may find these useful iffou want to convert a lot of images, or automatically
convert images from a script. this is thecase,you should probably gelef Poskanzer's most-excellent
pbmpluspackage, which you can get via anonymous ftfiprorg and elsewhere..

Section 11.5: vdcomp

Uncompresses compressed PDS and VICAR images. Beyond that, | know nothing.

Version 3.10a December 29, 1994



Section 12: Modifying xv Behavior 68

Section 12: Modifyingxv Behavior

xv supports literally dozens of command line optiansl X11 resources. Fortunately, it is doubtfinht
you'll ever need to use mothan asmallfew. The rest arg@rovided mainly forthat ‘one special case’
application ofxv... Note that you do not havegpecifythe entire option namenly enougthcharacters to
uniquely identify the option. Thusgeom' is a fine abbreviation ofgeometry ’

Section 12.1: Command Line Options Overview

If you startxv with the commandxv -help ’, the current(wildly out of control)list of options will be
displayed:

XV [-] [-/+24] [-/+2xlimit] [-/+4x3] [-/+8] [-/+acrop] [-aspect w:h] [-best24]
[-bg color] [-black color] [-bw width] [-/+cecmap] [-cegeometry geom]
[-/+cemap] [-cgamma rval gval bval] [-cgeometry geom] [-/+clear] [-/+close]
[-/+cmap] [-cmtgeometry geom] [-/+cmtmap] [-crop X y w h] [-cursor char#]
[-DEBUG level] [-dir directory] [-display disp] [-/+dither] [-drift dx dy]
[-expand exp | hexp:vexp] [-fg color] [-/+fixed] [-flist fname]
[-gamma val] [-geometry geom] [-grabdelay seconds] [-gsdev str]
[-gsgeom geom] [-gsres int] [-help] [-/+hflip] [-hi color] [-/+hist]
[-/+hsv] [-icgeometry geom] [-/+iconic] [-igeometry geom] [-/+imap]
[-/+lbrowse] [-lo color] [-/+loadclear] [-/+max] [-/+maxpect] [-mfn font]
[-/+mono] [-name str] [-ncols #] [-/+ninstall] [-/+nodecor] [-/+nofreecols]
[-/+nolimits] [-/+nopos] [-/+noqcheck] [-/+noresetroot] [-/+norm]
[-/+nostat] [-/+owncmap] [-/+perfect] [-/+pkludge] [-/+poll] [-preset #]
[-quick24] [-/+quit] [-/+random] [-/+raw] [-rbg color] [-rfg color] [-/+rgb]
[-RM] [-rmode #] [-/+root] [-rotate deg] [-/+rv] [-/+rw] [-slow24] [-/+smooth]
[-/+stdcmap] [-tgeometry geom] [-/+Vflip] [-/+viewonly] [-visual type]
[-/+vsdisable] [-vsgeometry geom] [-/+vsmap] [-/+vsperfect] [-wait seconds]
[-white color] [-/+wloop] [filename ...]

Yes, as a matter of factama little embarrassed about it.

One big changstarting inxv 3.10: In the past, most of the command-line optiwastoggles in that
they would normallyjturn some featur®n, but ifyou had an Xresourcehatalso turnedhat feature on,
thenthey wouldturn thatfeatureoff. Now, theyare absolute settings. For instancey'’ turns on
reverse video modeegardless of the setting of thesireverse ' resourceand “+rv ' turns off reverse
video mode, regardless of the setting of thereverse ' resource. (Thanks Peder!)

Section 12.2: General Options

Note: Inthefollowing sectionsthe part of theoption name shown iboldface is the shortestllowable
abbreviation of the option in question.

-he Ip Print usage instructions, listing the current available command-line

options. Any unrecognized option will do this as well.

-dis play disp Specifiesthe display that xv should attempt to connect to. ybu don’t
specify a displayxv will use the environment variabBDISPLAY.

-fg color Sets the foreground color used by the windows.

(Resource nameforeground . Type: string)

-bg color Sets the background color used by the windows.

(Resource namebackground . Type: string)
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-hi  color Sets the highlight color used for the top-left edges of the control buttons.

(Resource namehighlight . Type: string)

-lo color Setsthe lowlight color used forthe bottom-rightedges ofthe control
buttons, and also the background of some windows.
(Resource namepwlight . Type: string)

-bw bwidth Setsthe width of the border on theindows. Your windowmanager may

choose to ignore this, however.

(Resource nameborderWidth . Type: integer)

Section 12.3: Image Sizing Options

-ge ometry geom Letsyou specifythe sizeand placement of the ‘imagevindow. It's most
useful whenyou only specify aposition,andlet xv choosehe size. If you
specify asize as wellxv will create a window ofhatsize, unlessfixed
is specified. The geomargument is in the form of aormal X geometry
string (e.g. “300x240” or “+10+10” or “400x300+10+10")

(Resource namgeometry . Type: string)

+fi xed Only used in conjunction witthe -geometry  option. Ifyou specify a
window sizewith the -geometry  option, xv will normally stretch the
picture to exactlythat size. This is notalways desirable, as it may
seriously distorthe aspect ratio othe picture. Specifyingthe -fixed
option corrects this behavior by instructixgto use thespecified geometry
size as a maximuwindow size. It will preservénhe originalaspect ratio
of the picture. fixed turnsoff this feature, forcing the image to be
exactly the size specified by thgeometry option.)

For example, ifyou give arectangulageometry of ‘320x240’andyou try
to display a square picture with a size of ‘256x2%6& window opened
will actually be ‘240x240’, which is the largest squémat still fits in the
‘320x240’ rectangle that was specified.

(Resource naméixed . Type: boolean)

-e xpand exp Letsyou specify annitial expansion ocompression factor fdhe picture.
You can specify floating-point values. Values larger than zero multiply the
picture’s dimensions by the given factor. (i.e., an exgaogbr of ‘3’ will
make a 320x200 image display as 960x600).

Factors lesshanzero are treated as reciprocals. (i.e., an exfeaotdr of
‘-4 makes the picture 1/4its normal size.). ‘0’ is not a valid expansion
factor.

You can also specify a pair of expansion values, separated by a colon, to set
different horizontaland vertical expansion ratios. For instance, ‘3:2’
would expand images 3x horizontally, and 2x vertically.

(Resource namexpand . Type: string)
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-as pect w:h Lets you set aninitial aspect ratioand also setshe value used by the
Aspectcommand. Thaspect ratio of nearlgvery X displayand, infact,
any civilized graphics display) is 1:1.What this means is thgtixels
appear to be ‘square’. A 100 pixelde by100 pixelhigh box will appear
on the screen as a square. Unfortunathlg, is not thecase withsome
screens and digitizers. Thaspect option letsyou stretch the picture so
that thepicture appears correctly gour display. Unlikethe othersize-
related options, thisne doesn’t care what the size of the overall picture is.
It operates on a pixel-by-pixel basgretching each image pixel slightly,
in either width or height, depending on the ratio.

Aspect ratios greateghan‘l:1’ (e.g., ‘4:3') make the picture widdhan
normal. Aspect ratiofessthan‘l:1’ (e.g. ‘2:3") make the picture taller
than normal. (Useful aspectatio: A 512x480 imagéhatwas supposed to
fill a standard 4x3 video screen (produced by many vitigibizers) should
be displayed with an aspect ratio of ‘5:4")

(Resource nameaspect . Type: string)

Section 12.4: Color Allocation Options

-nc ols nc Sets the maximum number of colors thawill use. By defaultthis is ‘as
many as it can get’. However, youcan set this to smallervalues for
interesting effect. If you set it to ‘0’, it will displahe picture by dithering
with ‘black’ and ‘white’. (The actualcolors usedcan beset by the-
black and-white options, below.)

The other majouse ofthis option is to limit the number ablors used
when putting up an image that's going toH@nging aroundor a while.
(i.e., an image in the roetindow) You maywant to limit the number of
colors used for such images st other programwill still have some
colorcells available for their own use.

(Resource nameicols . Type: integer)

+rw Tells xv to use read/write color cells. Normally allocates colors read-
only, which allows it tosharecolors with other programs. Ifou use
read/write color cells, no otherogram carusethe colorsthatxv is using,
and vice-versa. The major reason to do suchthing is that using
read/write color cells allowshe Apply function in thexv color editor
window to operatenuch faster. €rw forcesxv to use read-only color, the
default)

(Resource namewColor . Type: boolean)
+pe rfect Makesxv try ‘extra hard’ to geall thecolors it wants. Irparticular, when
-perfect  is specifiedxv will allocate and install itsown colormap if

(andonly if) it was unable to allocail the desired colors.This option is
not allowed in conjunction with theoot  option.

(Resource nameperfect . Type: boolean)

+owncmap Like ‘-perfect ’, only this optionforcesxv to always allocatand install
its own colormap, thereby leaving the default colormap untouched.
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(Resource nameownCmap Type: boolean)

+st dcmap Putsxv into Use Std.Colormap mode. All images will be shown dithered
using the same set eblors. This letsyou run multiple copies ofxv to
display multiple images simultaneousind stillhave enough colors to go
around.

(Resource nameuseStdCmap . Type: boolean)

+cec map Specifieswhetherxv installs the image’s colormap in thk& color editor
window, as well as inhe image’'swindow. By defaultthe prograndoes
not install the colormap in thelor editor window, ahis often makes the
color editor windowunreadable. Notdyoweverthat theColormap Editor
tool will be appear somewhat misleadingThis optiononly applies when
the “perfect ' or ‘-owncmap’ options create their own colormaps.)

(Resource nameceditColorMap . Type boolean)

+ni nstall Preventsxv from ‘installing’ its own colormap, wherthe -perfect  or
-owncmap options are in effect. Instead of installing the colormayilit
merely ‘ask thewindow managericely’ to take care oft. This is the
correctway toinstall a colormap (i.e., ask the WM to do it), unfortunately,
it doesn't actually seem to work in many windavanagers, so thdefault
behavior is foxv to handle installation itselfHowever,this hasbeen seen
to annoy one windowmanager dxwi), so this option igprovided if your
WM doesn't like programs installing their own colormaps.

(Resource namainstall . Type: boolean)

Section 12.5: 8/24-Bit Options

See ‘Section 3.5: The 24/8 Bit Menu” for further information about the following options.
=8 Locksxv into 8-bit Mode.

(Resource naméorce8 . Type: boolean)

+24 Locksxv into 24-bit Mode.

(Resource naméorce24 . Type: boolean)

The following three options only come into play if you are uswtp display 24-biRGB data(PPM files,

color PM files, JPEG filesthe output ofoggen etc.),andyou havexv lockedinto 8-bit Mode, or you

save 24-bit image data into an 8-bit graphics file format (such as GIF). They have no effect whatsoever on
how GIF pictures or 8-bit greyscale images are displayed.

-quic k24 Forcesxv to usethe ‘quick’ 24-bit to 8-bitconversionalgorithm. This
algorithm dithers the picture usindiged set of colorshat span the entire
RGB colorspace. In versions aofv prior to 2.10, thiswas the default
algorithm. It no longer is.

(Resource namejuick24 . Type: boolean)

-sl ow24 Forcesxv to usethe ‘slow’ 24-bit to 8-bit conversioralgorithm. This
algorithmuses a version of Heckbert'sedian cut algorithm to pick the
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‘best’ colors on a per-image basend dithers withthose. This is the
current default conversion algorithm.

Advantages: The-slow24 algorithm often produces better looking
pictures than thequick24  algorithm.

Disadvantages: Theslow24 algorithm is about half as fast as the
-quick24  algorithm. Also, sincethe colorsare chosen on a per-image
basis, it can’t be used to display multiple images simultaneously, as each
image will almost certainly want a different set of 256 colors. The
-quick24  algorithm,however, usethe same exaalors forall images,

so it candisplay many images simultaneously, witheutning out of
colors.

(Resource namsiow24 . Type: boolean)

-be st24 Forcesxv to usethe same algorithnused inthe programppmquant
written byJefPoskanzer. This algorithadso uses a version of Heckbert's
median cut algorithm, but isapable of picking ‘better’ colorthan the-
slow24 algorithm, and it doesn’t dither.

Advantages: Generally produces slightly better imaiges the-slow24
algorithm. Also, the images are undithered, #wey look better when
expanded.

Disadvantages: Much slowtdran the-slow24 algorithm. Like, 5 to 10
times slower. The imagesproducedaren’t that much bettethan those
produced by theslow24 algorithm.

(Resource namdiest24 . Type: boolean)

-nog check Turns off a ‘quick check’ that is normally made. Normaligforerunning
any of the 24-bit to 8-bitonversion algorithmsv determines whether the
picture to be displayed has more than 256 unique colors in it. If the picture
doesn't, it will treat the picture as an 8-bdlormapped image (i.e., GIF),
and won't run either of the conversion algorithms.

Advantages: The pictures will bdisplayed ‘perfectly’, whereas they
went through one of the conversion algorithms, they’grobably be
dithered.

Disadvantages: Often uses a lot of colors, wiiitlits the ability to view
multiple images at once(Seethe -slow24  optionabove forfurtherinfo
about color sharing.)

(Resource nam@oqgcheck . Type: boolean)

Section 12.6: Root Window Options

xv has theability to display images othe rootwindow of an X displayrather thanopening its own

window (the default behavior). When using the radghdow, the program isomewhat limitedbecause

the program cannot receive input events (keypresses and mouse clicks) from the root window. As a result,
you cannot track pixel valuesor crop, nor caryou use keyboard commands whtlee mouse is in the

root window.

+roo t Directsxv to display images in the root window, instead of opening its own
window. Exactly howthe images will belisplayed inthe rootwindow is
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determined by the setting of thenode option. Defaults tatyle 0’ if -
rmode is not specified.

(Resource name: <none>)

-rm ode mode Determines how imageare to bedisplayed onthe rootwindow, when
-root hasbeen specified. Yowgan find the current list dimodes’ by
using amode value of ‘-1'. xv will complain, and show alist of valid
modes. The current list at of the time of this writing is:

tiling

integer tiling

mirrored tiling

integer mirrored tiling

centered tiling

centered on a solid background

centered on a ‘warp’ background

centered on a ‘brick’ background

symmetrical tiling

symmetrical mirrored tiling

CeNoURWNREO

The defaultmode is‘0’. See “Sectior8.4: Root Display Modes” for a
description of the different display modes. Also, if you specifyradde ’
option on the command line, it is not necessary to also specifyrtiog *’
option.

(Resource namerootMode . Type: integer)

+nore setroot Letsyou turn off the clearing of the roavindow that happensvhen you
switch from a ‘root’ display mode back the ‘window’ display mode.
Handy if you'retrying to create a neat mirrored root tiégdyou have to
keep adjusting your cropping. Or something like that.

(Resource nameesetroot . Type: boolean)

-rf g color Sets the ‘foreground’ color used in some of the root display modes.
(Resource nameootForeground . Type: string)

-rb g color Sets the ‘background’ color used in some of the root display modes.

(Resource nameootBackground . Type: string)

+max Makes xv automatically stretch the image to the full size of the screen.
This ismostly useful wheryou want xv to display a background. While
you could just as well specify the dimensions ofyour display
(‘-geom 1152x900’ for exampledhe -max option is display-independent.
If you decide tostart working on a 1280x102#isplaythe same command
will still work. Note: If you specify-max whenyou aren’t using-root ,
the behavior is slightly different. Ithis case, the image will be made as
large as possible while still preserving the normal aspect ratio.

(Resource name: <none>)

+maxpect Makesthe image as large gmssible while preservinthe aspect ratio,
whether you're in a ‘root’ mode or not..
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(Resource name: <none>)

+quit Makes xv display the (first) specified file and exit, wihout any user
intervention. Since images displayed the rootwindow remain there
until explicitly cleared, this is very useful for havirg display background
images on the root window in some sort of start-up script.

If you aren’t using droot’ mode, this option will makexv exit as soon as
the userclicks any mouse button ithe imagewindow. This is useful if
you are callingcv from some other program to display an image.

(Resource name: <none>)
*cle ar Clears the root window of angv images. Note: it is natecessary to do an
‘xv -clear ' before displaying another picture in the roetndow. xv

will detectthatthere’s an old image in the rostndow and automatically
clear it out (and free the associated colors).

(Resource name: <none>)

Section 12.7: Window Options

Xv currently consistshas several top-level windows, plus one window fibre actual image. These
windows (the xv controlswindow, the xv info window, the xv color editorwindow, the xv comments
window, the xv textviewer window, and thexv visual schnauzgmay be automatically mapped and
positioned when the program starts.

tcmap Maps thexv controlswindow.

(Resource namectriMap . Type: boolean)

-cge omgeom Setsthe initial geometry ofthe xv controlswindow. Note: only the
position information is used. The window is of fixed size.
(Resource namectriGeometry . Type: string)

+im ap Maps thexv infowindow.

(Resource nameinfoMap . Type: boolean)
-ig eomgeom Setsthe initial geometry ofthe xv info window. Note: onlythe position
information is used. The window is of fixed size.

(Resource namenfoGeometry . Type: string)

*cemap Maps thexv color editorwindow.
(Resource nameceditMap . Type: boolean)

-ceg eomgeom Setsthe initial geometry ofthe xv color editorwindow. Note: only the
position information is used. The window is of fixed size.

(Resource nameceditGeometry . Type: string)

*cmtmap Maps thexv comments/indow.

(Resource namecommentMap. Type: boolean)
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-cmtg eometry geom

-ty eometry geom

tvsmap

-vsg eometry geom

+n0op 0S

Sets the initial geometry of thew comments/indow.

(Resource namecommentGeometry . Type: string)

Sets the initial geometry for anyTextView windows (other than the
Xv commentsindow).

(Resource nametextviewGeometry . Type: string)

Maps arxv visual schnauzewindow.

(Resource namevsMap. Type: boolean)

Sets the initial geometry of they visual schnauzevindows.

(Resource namevsGeometry . Type: string)

Turnsoff the ‘default’ positioning of the variouss windows. Everytime
you open a windowyou will be asked to positiont. (Assumingyour

window manager asks you such thingswm for instance, doesn’t seem to
ask)

(Resource namenopos . Type: boolean)

Section 12.8: Image Manipulation Options

+dit her

+smooth

fra w

-cr op xywh

When specified, tellsxv to automatically issue d&@ither command
whenever an image is first displayed. Useful on displays with lingibéat
capabilities (4-bit and 6-bit displays), or in conjunction vt “ncols ’

option.

(Resource nameautoDither . Type: boolean)

When specified, tellsxv to automatically issue &mooth command
whenever an image is first displayed@his is useful whenyou are using
one of the image sizing options (such-&pand ' or ‘-max’).

(Resource nameautoSmooth . Type: boolean)

Forcesxv to displaythe image irRaw mode. Mainly used to override the
autoDither ~ or autoSmooth resources.Canalso be used tturn off
the automatic ditheringind smoothingthat occurs whenyou are using
Use Std. Colormapmode or when an image is shrunk to fit the screen.

(Resource nameautoRaw . Type: boolean)

Tells xv to automatically crop thepecifiedregion of the image. The
rectangle is specified inmage coordinates, which remain constant
(regardless of any expansion/compression ofitbglayedimage). This is
useful ifyouwant toview aseries of imagesndyou only want tosee one
commonarea of the images. For exampteu may havethe GIF weather
maps of the United States, rtly want to displayyour general region of
the country.

(Resource name: <none>)
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+acrop When specified, tellsxv to automatically issue aAutoCrop command
whenever an image is first displayed.

(Resource nameawutoCrop . Type: boolean)

+4x3 Automatically issues 4x3 command whenever an image is loaded.
(Resource nameauto4x3 . Type: boolean)

*hf lip Automatically issues a ‘horizontal flip’ command whenever an image is
loaded.
(Resource nameautoHFlip . Type: boolean)

=vf lip Automatically issues a ‘vertical flip command whenever an image is
loaded.
(Resource nameautoVFlip . Type: boolean)

-rot ate deg Automatically rotatesthe image by thespecified amount whenever an

image is loadeddegcan be 0, £90, +180, or £27@ositive values rotate
the image clockwise, negative values rotate the image counter-clockwise.

(Resource nameautoRotate . Type: integer)

*norm Automatically issues &lorm command (to normalize the contrast of an
image) whenever an image is loaded.
(Resource nameautoNorm . Type: boolean)

zhis t Automatically issues &listEq command (to do histogram equalization)
whenever an image is loaded.
(Resource nameautoHist . Type: boolean)

-ga mmaval Setsthe Intensity graph (in thexv color editorwindow) to the gamma
function of the specified value.
(Resource name: <none>)

-cga mmav gv bv Setsthe Red, GreenandBlue graphs in thexwv color editorwindow to the
gamma functions of the specified values.
(Resource name: <none>)

-pr eset preset Makesthe specifiedpreset(in thexv color edito} the default. ldoesthis

by swapping thepecified presetl( 2, 3, or 4) with the settinggssociated
with theResetbutton.

(Resource namedefaultPreset . Type: integer)

Section 12.9: Miscellaneous Options

+*mono Forcesthe image to belisplayed in greyscaleThis is most useful when
you are using certain greyscale X displays. Wkiattempts to determine
if it's running on agreyscale display, many X displalys, and claim to be
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able to do color.(This is often because they have colgraphicsboards
hooked up to b/wmonitors. The computer, afourse,has noway of
knowing whattype ofmonitor is attached.) On these displaysoifi don'’t
specify-mono, whatyou will see is a greyscaleepresentation of one of
the RGB outputs of thesystem. (For example, youfieethe ‘red’ output
on greyscale Sun 3/60s.) Thmono option corrects this behavior.

(Resource namenono. Type: boolean)

+rv Makesxv display a ‘negative’ otheloaded image. Whitbecomes black,
andblack becomesvhite. Color images will have ‘interestingffects, as
the RGB components are individually reversed. For example, red (255,0,0)
will become cyan (0,255,255), yellow will become blue, and so on.

-white color Specifiesthe ‘white’ color used wherthe picture isb/w stippled. (When
‘-ncols 0 ' has been specified, or when viewing a b/w image.)

(Resource namevhite . Type: string)

-bl ack color Specifiesthe ‘black’ color used wherhe picture isb/w stippled. (When
‘-ncols 0 ' has been specified, or when viewing a b/w image.)

Try something like:
‘xv -ncols 0 -bl red -wh yellow <filename>
for some interesting, late-60&ylepsychedelia effects.

(Resource naméglack . Type: string)

-wait secs Turns on aslide-show’ feature. Normally, ifou specifymultiple input
files, xv will display the first one,and wait for you to give the Next
command (or whatever). Thavait option makesxv wait for the
specifiednumber of secondsind then go on to the negicture, without
any user intervention. The program stitcepts commands, so it's
possible to ‘abortthe current picture without waiting the fudpecified
time by using thé&ext command.

Note: Ifyouare inUse Std.Colormap mode,andyou use-wait 0 , the
images will not be dithered (aghey normally are whenyou are in
Use Std. Colormapmode). It's assumetthat if you said “wait 0 ' that
you want the imagesdisplayed atmaximum speed.You can still turn the
dithering on if you desire by using thdither  option.

(Resource name: <none>)

+wl oop Normally, whenrunning aslide-show withthe -wait  option, xv will
terminate after displaying the last image.ydfi also specifythe -wloop
option, the program willoop back tothe first imageand continue the
slide-show until the user issues fQait command.

(Resource name: <none>)
+ra ndom Makes xv display multiple image files in @andom order. Useful for

breaking up themonotony ofhaving slide-shows always display in the
same order. Also, iffou also usethe -quit  option, you can havexv
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+loa dclear

+nof reecols

+rg b

thsv

+lb rowse

+nos tat

display a singlerandomfile from a list of files. This may be useful if
you'd like xv to pick a random ‘background image’ from some set of files.

(Resource name: <none>)

If you were on a PseudoColor displagy used to automatically clear the
imagewindow (and theroot window, ifusing a roomode) whenever you
loaded a new image. This was to preventthe potentially
annoying/confusing ‘rainboweffect that happensvhen colormap entries

are freed and reallocated with different colors.This has changed. By
default, xv no longer clears the image/roaindow. This is for two
reasons: I've decidethe rainboweffect is semi-entertaining, in that it
gives you something tolook at while the next image is beintpaded.
Secondly, if you are viewing a series of images that have the same colors in
them, it's possible foxvto animate them (by using thevait ' command

line option), albeit no fastethan one frameevery 1-2 seconds. For
example, you can go get the satellteradar images from
vmd.cso.uiuc.edu (in the directory wx), run ‘xv -wait 0 SA* !,
and voila! Just like the evening news!

(Resource nameclearOnLoad  Type: boolean)

Wheneveryou load a new imagexv normally freeghe colors it wasusing
for the previous imageandallocates new colors fahe new image. This
can cause ‘rainbow’effects on PseudoColor displays e colors are
changed. You can avoid this problem entirely by using the
-nofreecols option, which suppresséise normal freeing abld colors.
This ismost useful when doing slide-shows. Ndteweverthat therewill
be fewer colors available folater’ images. These images will wind up
being displayed with whatever colat®re allocated fothe earlier images.
As such, theymay or maynot look that hot... (Andallow me to reiterate:
XV is not an image animatoijespite options like thegbat let it do so,
albeit poorly.)

(Resource name: <none>)

Specifiesthat, bydefault, the colormap editing dials in tRe color editor
window should be in RGB mode. This is the normal default behavior.
(Resource namehsvMode. Type: booleanfélse)

Specifiesthat, bydefault, the colormap editing dials in tRe color editor
window should be in HSV mode.

(Resource namehsvMode. Type: booleantiue))

Turns on theBrowse checkbox inthe xv load window. This keeps the
window from being automatically closed whenever you successfully load an
image.

(Resource naméoadBrowse . Type: boolean)

Speeds uphe performance of thev loadandxv savewindows. (Which

arereally the same window...) Keepsxv from doing astat()  system

call for each file inthe currendirectory wheneveyou change directories.
This is handy osystemawith a lot remote files, where doing tktat()
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-vis ual vistype

-CU rsor

+2x limit

+nol imits

curs

calls takegoolong. One downside: subdirectories will not be shown with
the little folder icons, as it requiresstiat()  call to determine whether a
file is a subdirectory or data file. This will not affectthe operation of the
program, just the ‘niceness’.

(Resource nametostat . Type: boolean)

Normally, xv usesthe ‘best’ visualmodel itcan get. Itiooks for a 24 or
32-bit deeprrueColor, or DirectColor visual. If it can get one, that's what
it uses. Otherwise, it will fall back to using the ‘default’ visual provided by
your X server. Youcan override this bit of cleverness by explicitly
selecting a visual to use. Valitypes are StaticGray StaticColor
TrueColor, GrayScale PseudoColar DirectColor, and default. All of
these modesire notnecessarily provided on any given X display. Run
xdpyinfoon your display tdind out what visuatypesare supported. You
can also specify a specific visual by using its numeric visual lEhecase
that you have multiple instances of a given vistigbe available v will
pick the ‘deepest’ one by default)

(Resource namevisual . Type: string)

Specifies aralternate cursor tose inthe imagewindow (instead of the
normal ‘arrow’ cursor). curs valuesare obtained by finding the character
number of a cursoryou like in the ‘cursor font. (Run
‘xfd -fn cursor ' to display the cursor font.) For example, crs
value of ‘566’ corresponds to the (singularly useless) ‘Gumby’ cursor.

(Resource namecursor . Type: integer)

By default,xv prevents the image window from ewgatting largethan the
screen. Unfortunately, becausethifs, if you load an imagéehat is larger
than your screen, the image will bghrunk until itfits on your screen.
Some folksfind this undesirablédbehavior. Specifyinghe -2xlimit
option doubleghe size limitations. The imageindow will be kept from
getting larger than 2x the width and height of your screen.

Just in case you're wondering why thare any size limitations: it's fairly
easy toaccidentally ask for a huge image to be generated. SiGoly a
section ofthe image,zoom soyou can seethe individual pixels, and
UnCrop. If therewere no sizdimitations, the (expanded many times)
image could be hugand might crasiyour X server. Athe very least, it
would take along time to generatand transmit toyour X server, and
would freeze up your X serveturing part of it. Generally undesirable
behavior.

(Resource name2xlimit . Type: boolean)

For the trulydaring, this turn®ff all limitations on the maximursize of

an image. (Well, there’s still an X-imposed maximum size of 64K by 64K,
but thatreally shouldn't be a problemYVarning: as mentionedbove, it

is fairly easy toaccidentally generate a huge image wheu do an
UnCrop command,and you may well crashxv, your X serverthe host
machine, or all three. Use At Your Own Risk!!!

(Resource namenolimits Type: boolean)

Version 3.10a

December 29, 1994



Section 12: Modifying xv Behavior 80

+clo se

+ico nic

-icg eometry geom

-dir  directory

-fl ist fname

-dr ift dxdy

-pk ludge

-mf n font

If specified, iconifyingthe xv imagewindow will automatically close all
the othemxvwindows. De-iconifying thev imagewindow will re-open the
otherxv windows.

(Resource nameautoClose . Type: boolean)

Startsxv with its image window iconified.

(Resource nameconic . Type: boolean)

Specifiesthe screen position of the icon (wh&ou use the -iconic
option).

(Resource nameiconGeometry . Type: string)

Specifies annitial directory forxv to switch to whenun. Also specifies
the defaultdirectory used fothe visual schnauzeand thexv load and
Xv savewvindows.

(Resource namesearchDirectory . Type: string)

Tellsxvto read a fildnamethat consists of a list of names of image files to
load, one per line. This file is in the same format generated IByilehkst
checkbox inthe xv savewindow. Youcan usethis to get around shell
‘command-length’ limitations (which cahit you if youtry ‘xv* ’in a
directory with a thousand otwo files), or you could havefind (or
whatever) generate this file based on some type of criteria (age, size, etc.)

(Resource naméfileList . Type: string)

A kludge. In order to do certain operatiorgneeds to be able to precisely
position the contents of an imagéndow onthe screen.Unfortunately,
window managers disagrewildly on exactly howthe “where’s the
window” information will be presented tthe program. The practical
upshot is that, despite a sizable effort to the contrargnay very will have

its image window ‘drift’ on the screen as you resize it. This option lets you
specify correction factors to cancel ¢le drift. If thewindow driftsdown

and to the rightuse negative values to candeé drifting. If thewindow
drifts up and to the left, use positive values to cancel the drifting.

(Resource nametriftKludge . Type: string)

Another kludge.xv attempts to position the various pop-up windgersor
messagesthe load/save windows, etc.) wittheir Ok button (or other
suitable default) centered around the cursor. Unfortunately, tloeen’t
seem to be a consisteway to dothis on all systems. Ifyou find the
windows routinelyappearing with theidefault buttomear,but not under,
the cursor, enabling this optionaysolve this problem.

(Resource namepopupKludge . Type: boolean)
Letsyou specifythe mono-spaced font used the TextViewwindows, and

a fewother places. Be sug®uuse a mono-spaced font, you may well
get ‘interesting’ effects.

(Resource namemonofont . Type: string)
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-na mestring

+vie wonly

+gr abdelay seconds

+poll

+vsp erfect

+vsd isable

-gsd ev str

Lets you change what string islisplayed inthe titlebar of the image
window. Normally,xv will display the version numbeand thefilename.
If you're callingxv from another program, you may prefer to haymint a
more descriptivestring, or perhaps something likeclick mouse toquit>’

if you're also using thequit  option.

(Resource name: <none>)

For use when callingv from someother program.Forcesall user input to
be ignored. Thiskeepsthe untrained (or inquisitive) usérom nosing
around, creating files, or just generally misbehavinglso note that
there’s noway for the user to quit the program. It is up to the calling
process to manuallkill xv when itfeelsthat theimage hadeen displayed
long enough.

(Resource name: <none>)

Setsthe default ‘graldelay’ in the Grab dialog box. See “Sectior3.11:
The Grab Command”.

(Resource name: <none>)

Turns file polling on. If enabledxv will notice when the currently
displayed image file changes (duesmmeother processrewriting it, or
something like thatland itwill automatically reload the imadée once it
appears to have settled down (otiee file size stops changing for a few
seconds). See “Section 3.12.3: Image Reloading” for further details.

(Resource name: <none>)

Normally, thevisual schnauzeusesits own private colormap. This is
necessary in order to getgmod set of colors to displaye image icons,
and notsteal colorsawayfrom the actual imagaindow. However, you
may find the colormap install/deinstallery annoying. | do. You can
specifythis option ¢vsperfect ) to turn the'perfect’ behavior off. If
you doso, thevisual schnauzewindows will steabway asmall (64-entry)
part of the colormap (unless you ardJise Std. Colormapmode, in which
case they wilshare the standard colormap). Tdwvnside ighat neither
the schnauzemor the image will look as good.

(Resource namevsPerfect . Type: boolean)

Completely disablethe visual schnauzer This is mainlyso, if you have
vsPerfect  turnedoff, you candisablethe schnauzer ankkep it from
stealing any colors frorthe image. In the default settingsPerfect is
turned on), this option will have no useful effect.

(Resource namevsDisable . Type: boolean)

Setsthe ‘device’ that the ghostscriptpackage will generate output for,
which is used wheneveiou read a PostScript file imv. Currently, the
default device ippmraw, which means alPostScript will be converted to
either a 24-bit color PPM file, an 8-bit greyscale PGM file, or a 1-bit black-
and-whitePBM file, asappropriate (based ahe particular PostScrigile

in question). Notehat your copy ofghostscriptmust be configured to
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support this device, and any other values you may wish to set this option to.
See thexv Makefile  for further information.

Also note: Bevery careful when using these options, as it's pretgy to
have ghostscriptgenerateenormousdata files. For exampldor normal
82" by 11" pages, at 72dpi, a PBM file will require ~60K per page, a PGM
file will require ~500K per pageand aPPM file will require ~1.5M per
page. Ifyou have it generate images at 300 (gte below), these sizes
explode to roughly 1, 8, and 24 megabytes per page.

As such,you should forget about viewing color pages at 8@0, and you
may alsowant to forget about viewing multi-page PostScript files at 300
dpi.

(Resource namegsDevice . Type: string)
-gsr es res Specifiesthe resolution of the padédes generated bghostscript in dots

per inch. Defaults to 72 dpi.You canset it to any value, but be careful
about generating enormous intermediate datafiles.

(Resource namegsResolution . Type: integer)
-gsg eomgeom Setsthe page size of thBiles generated bghostscript Normally, this
defaults to ‘612x792’, which is the size &#2" by 11" paper, ameasured

in 72nds of an inch.Note that these numbers are in 72nds of iach
regardless of the resolution (dpi) value segbResolution

(Resource namegsGeometry . Type: string)

+nod ecor Turns off certain decorations on thes imagewindow’s frame, maybe.
Works formwm at least. There is n@ay to dothis trick with olwm and
twmdoesn't need it. Anyway, if you turn off the titlebar and such oxthe

imagewindow, it removeshe minimum sizeonstraint/problenthat | talk
about in “Section 2.3: Cropping”, and elsewhere.

(Resource namenodecor Type: boolean)
-RM If specified, deletesall files specified onthe xv command line whemxv

exits. This can be handy you're using xv as an externaliewer, and
you'd like to hand it a file, have it displayed, and then have it go away.

(Resource namenodecor Type: boolean)

-DEBUGEevel Turns onsome debuggingnformation. You shouldn't need this. If
everything worked perfectly,wouldn’t need this.
(Resource name: <none>)

- Specifying *-* all by itself tellsxv to take its input fronstdin , rather than
from a file. This lets you putv on the end of a Unix pipe.

Section 12.10: Color Editor Resources

You can set default values foall of the HSV and RGB modification controls in the  color editor
window via X resources. The easiest way to explain this is with an example.

1. Startxvand put it in the background by typing/‘'& .
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Type the commandaat >foo ' in an activextermwindow
Bring thexv color editorwindow up.

Issue theCut Resourcescommand.

A S A

Click your middle mouse button ithe xterm window. A set of resourcknes describing the
current state of thev color editorcontrols will be ‘pasted’ into the window.

6. You could type<ctrl-D> in thextermto completeghe cat command, edit thifile, and put it in
your .Xdefaults or.Xresources file.

The lines generated by Cut Resources will look like this:

xv.default.huemapl: 330 30 CW 330 30 CW
xv.default.huemap2: 30 90 CW 30 90 CW
xv.default.huemap3: 90 150 CW 90 150 CW
xv.default.huemap4: 150 210 CW 150 210 CW
xv.default.huemap5: 210 270 CW 210 270 CW
xv.default.huemap6: 270 330 CW 270 330 CW
xv.default.whtmap: 00 1

xv.default.satval: 0

xv.default.igraf: S 4 : 0,0 : 64,64 : 192,192 : 254,254
xv.default.rgraf: S 4: 0,0 : 64,64 : 192,192 : 254,254
xv.default.ggraf: S 4 : 0,0 : 64,64 : 192,192 : 254,254
xv.default.bgraf: S 4 : 0,0 : 64,64 : 192,192 : 254,254

These linecompletely describe one statetb& xv color editorcontrols. There arBve different states

thatyou canspecifyvia X resources. Thaléfault ' state (as shown) holds the setting®d whenever

the program is first startedndwhenevethe Resetcommand is used. Yaranalso store settings in one
of thefour xv presets (accessed vtz 1, 2, 3,0r 4 buttons in thexv color edito} by changing the string
‘default ' in the above lines tgpresetl ’, ‘preset2 ', ‘preset3 ', or ‘preset4 'respectively.

There are four types of resource described in these Imesmap, whtmap, satval , andgraf .

Section 12.10.1: Huemap Resources

Thehuemap resources describe the state of the hue remapping dials. There are six fesamiages per
state of thexv color editor These huemap resources are numbédneeimapl’, through huemap6’, and
correspond to thel*-* 6’ radio buttons under the hue remapping dials.

Each huemap resources takes six parameters:
1. The ‘starting’ angle of thErom range, in degrees (integer).
The ‘ending’ angle of thErom range, in degrees (integer).
The direction of th&romrange. Eithercw’ (clockwise) or tcw’ (counter-clockwise).
The ‘starting’ angle of th&o range, in degrees (integer).

The ‘ending’ angle of th€o range, in degrees (integer).

o a0~ w DN

The direction of th&orange. Eithercw’ or ‘ccw’.

Section 12.10.2: Whtmap Resources
Thewhtmap resource describéle state of the white remapping control. There is one whtesmurce
per state of th&v color editorcontrols. The whtmap resource takes three parameters:
1. The hue to remap ‘white’ to, in degrees (integer).

2. The saturation to give to the remapped ‘white’, in percent (integer).
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3. A boolean specifying whethéhe white remapping control is enabled. If ‘1", the control is
enabled. If ‘0’, the control is disabled.

Section 12.10.3: Satval Resource

Thesatval resource describegbe value ofthe Saturation dial. There @e satval resource per state.
The satvakesource takes a single integer valuethia range 100, whichpecifies howmuch to add or
subtract to the overall image color saturation.

Section 12.10.4: Graf Resources

The graf resources describthe state of thdour ‘graph’ windows in the xv color editor window
(Intensity Red Green andBlue). The grafresourcescan be inone oftwo formats, ‘gamma’ and
‘spline/line’.

In ‘gamma’ format, the graf resource takes two parameters:
1. The letter ‘G’, specifying ‘gamma’ mode

2. Asingle floating point number specifying the gamma value.

In ‘spline/line’ mode, the graf resource takes a variable number of parameters:
1. The letter 'S’ specifying ‘spline’ mode, or the letter ‘L’ specifying ‘line’ mode.

2. Aninteger number indicating the number of handles (control pahes}this graplwindow will
have. (Must be in the range 2-16, inclusive.)

3. For each handle, there will be a ‘dnd thex andy positions of thehandle, separated by a
comma. The andy positions can be in the range 0-255 inclusive.

Section 12.10.5: Other Resources

autoApply A boolean resource¢hat setsthe default condition of théuto-Apply
HSV/RGB Mods checkbox in thev color editorwindow.

displayMods A boolean resourcghat setsthe default condition of th®isplay With
HSV/RGB Mods checkbox in thev color editorwindow.

dragApply A boolean resourcéhat setsthe default condition of théuto-Apply
While Dragging checkbox in thexv color editorwindow.

autoReset A boolean resourcthat setsthe default condition of thAuto-Reset On
New Imagecheckbox in thewv color editorwindow.

saveNormal A boolean resourcehat sets the default condition ofNormal Size
checkbox in thexv savewindow.

pspreview A boolean resourcthat setsthe default condition dPreview checkbox in
thexv postscriptvindow.

pscompress A boolean resourcthat setsthe default condition o€ompress checkbox
in thexv postscripwindow.

print A string resourcehat setsthe default commantthatshows up irthe Print
dialog box.

pspaper A string resourcethat sets the default paper sizeselected inthe xv

postscriptwindow. Valid settings are:8.5x11, 8.5x14, 11x17,
4x5 35mm a3 a4 b5
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psorient A string resource that sets the default image orientation irvip@stscript
window. Valid settings areportrait andlandscape

psres An integer resourceahat sets the default image resolution in thev
postscriptwindow. Valid settings are in the range 10 through 720 dpi.

Section 12.11: Window Classes

xv defines the following ‘class’ names for its various top-level windows:

XVroot for thexv imagewindow
XVcontrols for thexv controlswindow

Xvdir for thexv loadandxv savewindows
XVinfo for thexv infowindow

XVcedit for thexv color editorwindow
XVps for thexv postscripwvindow
XVjpeg for thexv jpegwindow

XViiff for thexv tiff window

XVconfirm for all the pop-up windows

You may be able to use these class names to do something nifty with your varashager. For instance,
with mwmyou can control which controlgou’ll get in the window frame, on a per-window basis. For
example, taurn off all the mwmdoodadshatnormally are tackednto thexv imagewindow, you could
put this in your .Xdefaults file:

Mwm*XVroot*clientDecoration: none
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Section 13: Credits

Thanks go out to the following wonderful folks:

First andforemost,John Hagan bestfriend, lead beta-testeand guy whogot me a newob.

He’s beerthe drivingforce behind much okv. Nearlyall the majordifferences betweethe xv

that you see todayand thexgif of four (five? six?) years agoan be traced to thgears of
continual harassmeritecause of allegethnd actual)weaknesses ixgif. xv probably never
would've beenwritten, were itnot for his input. Many ofthe features in theode werehis idea.
For example, he'd been asking fovisual Schnauzefor yearsnow...

Theresa O’Malley, friend, sweetie, future wife. About a yeand a halfago, in a decision she
no doubtregrets, she asked if she coblelp me with my business. Sinteen,she’s takerover
all business aspects af. Whenyou send mail toxv@devo.dccs.upenn.edu , or to
xvbiz@devo.dccs.upenn.edu , she’s the onevho (eventually) answers younail. It's a
big job,andyou all owe her a thankshecause if had to handle all thev business stuff, | would
havehad no timewvhatsoever to work orv version 3.10andyou wouldn’t be readinghis now,
or ever...

Filip Fuma, my former boss, deservesgeeat deal of thankfor seeingthe value ofxv, and
allowing, (if not actually encouraging) me to write | alsoowehim an eternadlebt of gratitude
for being the genius who said “You know, you should make this into shareware...”

Helen Andersonhas provided many fine ideas over the years, and has continued to be amused by
xv for much of that timemorethan | canoccasionally say for myselfShe also proofread the
2.20 version of this document, much of which remains verbatim.

Patrick J. Naughton (naughton@wind.sun.com) provided ‘gif2ras.c’, a progtaat converts
GIF files to Sun Rasterfiles. This programprovided the basis forthe original xgif, which
eventually grewinto xv. As such, itvould be safe to sayat he“started it all.” Thiscode, now
somewhat modified, is still in use in the modslgif.c

Michael Mauldin (mim@cs.cmu.edu) provided a short, understandable versidheofSIF
writing code. This code, essentially unmodified, is in the madidéwr.c

Dave Heath (heath@cs.jhu.edu) providethe Sun Rasterfile i/o support inthe module
xvsunras.c . Ken Rossman(ken@shibuya.cc.columbia.edu) fixed it up somewhat.

Tom Lane (tgl@sss.pgh.pa.us), fonuchadviceandassistance on 24->8 bit quantizatian|or
allocation, and, of course, JPEG issues.

Of course, manyhanks goout to Tomand all the rest of théolks in the IndependeniPEG
Group for providing a freely-distributable versiontbe JPEGsoftware, thereby providing the
rest of us with the new standard graphics format (replacing GIF).

Sam Leffler (sam@sgi.comhas notonly come upwith a freely-distributable library for doing
TIFF file i/o (the libtiff package), but also wrotihe xv interface modulexvtiff.c and
xvtiffwr.c . Thanks Sam!

Paul Haeberli (paul@manray.asd.sgi.com) provided me with nice clean, portadke toread
and write IRIS ‘rgb’ files.

Jef Poskanzer(jef@well.sf.ca.us) is responsible for coming up with several cool/whizzo general
image formats (pbm, pgm, ppnand apackage of programs for imageanipulation andormat
conversion. Part of thiscode has been snarfednd incorporated intaxv in the form of the
-best24 algorithm and the XWD format support.

Version 3.10a December 29, 1994



Section 13: Credits 87

* Rick Dyson (dyson@iowasp.physics.uiowa.edigsbeen doinghe VMS ports ofxv for the past
couple years nowAll you VMS usersowe him a greabig “Thank you,” becauseou wouldn't
havexv if it weren't for his efforts. | won't goneara VMS system. Rick also gets“Bhanks”
from me for doing a good deal of beta-testing, as well.

+ David Elliot (dce@smsc.sony.com) gets a spettiahksfor beingthe guy whohassubmitted
more bug fixesandfeature requesthananybodyelse. You'd almosthink he hasnore time to
work onxv than | do!

* Bernie Mcllroy (berniem@microsoft.com) for providing me with information the BMP
format. (Which is included in théocs subdirectory, so please don't bother him!)

» Anthony Datri (aad@scr.siemens.com) for writing the PDS/VICAR i/o module.
*  Thomas Meyer(i03a@alf.zfn.uni-bremen.de) for writing the IFF i/o module.

» Chris Ross (cross@eng.umd.edu), forriting the XPM i/o module, and in the process,
inadvertently making me think about a great number of things...

» David Robinson (drtr@mail.ast.cam.ac.uk) for writing the FITS i/o module.
Section 13.1: The Hall of Fame

The following folks haveall contributed to thalevelopment okv in the form ofbug reports, bug fixes,
patches, support for additional systems, and/or good ideas. SedAMNGELO@e for specifics:

Jimmy Aitken
Satoshi Asami
Leon Avery

Tim Ayers

Bill Barabash
Markus Baur
Jason Berri
Richard Bingle
Alan Blanchard
Bob Boag

David Boulware
Thomas Braeunl
Jon Brinkmann
Andrew Brooks
David Brooks
Kevin Brown
Elaine Chen
Jeff Coffler

Reg Clemens
Paul Close
David A. Clunie
Jan D.

Anthony Datri
Berthold Dettlaff
L. Peter Deutsch
Derek Dongray
Rick Dyson
Dean Elhard
David Elliot
Scott Erickson
Stefan Esser
Bob Finch
Robert Forsman

Peter Glassenbury

Michael Gleicher
Robert Goodwill
Dave Gregorich
Brian Gregory
Ted Grzesik

Harald Hanche-Olsen

jimmy@pyra.co.uk
asami@is.s.u-tokyo.ac.jp
leon@eatworms.swmed.edu
ayers@mermaid.micro.umn.edu
barabash@rachel.enet.dec.com
mbaur@ira.uka.de
berri@aero.org
bingle@cs.purdue.edu
alan@abraxas.mbt.washington.edu
boag@marshall.wvnet.edu
dgb@landau.phys.washington.edu
braeunl@informatik.uni-stuttgart.de
jvb7u@astro.virginia.edu
arb@comp.lancs.ac.uk
dbrooks@osf.org
brown@hpbsm15.boi.hp.com
eychen@athena.mit.edu
coffler@jeck.amherst.nh.us
clemens@plk.af.mil
pdc@lunch.wpd.sgi.com
dclunie@flash.us.com
jhd@irfu.se
datri@convex.com
dettlaff@informatik.uni-stuttgart.de
ghost@aladdin.com
dongray@genrad.com
dyson@iowasp.physics.uiowa.edu
elhard@system-m.za05.bull.com
dce@smsc.sony.com
sources@sherlock.ics.uci.edu
se@ikp.uni-koeln.de
bob@gli.com
thoth@raybans.cis.ufl.edu
pete@cosc.canterbury.ac.nz
mkg@stealth.plk.af.mil
robert@earth.cs.jcu.edu.au
dtg@csula-ps.calstatela.edu
bgregory@megatest.com
tedg@apollo.hp.com
hance@ams.sunysb.edu
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Charles Hannum
Dave Heath
Scott D. Heavner
Bill Hess

Dave Hill

Tom Hinds

Ricky KeangPo Ho
Mark Horstman
Tetsuya lkeda
Yasuhiro Imoto
Lester Ingber
Dana Jacobsen
Roy Johnson
Dave Jones

Kjetil Jorgensen
Jonathan Kamens
Vivek Khera
Tero Kivinen
Rainer Klute
Marc Kossa

Bill Kucharski
Bruce Labow
Dave Lampe
Tom Lane

Peder Langlo
Jeremy Lawrence
Sam Leffer

Jim Lick

Jean Liddle
Michael Lipscomb
Eam Lo

Rolf Mayer
Stephen Mautner
Tom McConnel
Craig McGregor
Thomas Meyer
Peter Miller
Erwan Moysan
Chris Newman
Lars Bo Nielsen
James Nugent
Arthur Olson
Machael Pall
Mike Patnode
Nigel Pearson
Joe Peterson
Colin Plumb
Daniel Pommert
Robert Potter
Werner Randolf
Eric Raymond
Eric Rescorla
Phil Richards
Declan A. Rieb
David Robinson
R. P. Rodgers
Chris P. Ross
Eckhard Rueggeberg
Arvind Sabharwal
Hitoshi Saji

Nick Sayer

Klaus Schnepper
Steven Schoch
Bill Silvert

Ben Simons
Cameron Simpson
Mark Snitily
Karsten Spang
Greg Spencer
Matthew Stier
Andreas Stolcke

mycroft@gnu.ai.mit.edu
heath@cs.jhu.edu
sdh@po.cwru.edu
hess@tethys.apl.washington.edu
ddhill@zk3.dec.com
rocker@cs.bu.edu
kpho@sabina.berkeley.edu
mh2620@sarek.sbc.com
tetsuya@is.s.u-tokyo.ac.jp
tomo@sonytek.co.jp
ingber@alumni.caltech.edu
jacobsd@solar.cor2.epa.gov
riohnson@shell.com
jonesd@kcgll.eng.ohio-state.edu
jorgens@lise.unit.no
jik@pit-manager.mit.edu
khera@cs.duke.edu
kivinen@joker.cs.hut fi
klute@irb.informatik.uni-dortmund.de
M.Kossa@frec.bull.fr
kucharsk@solbourne.com
labow@itd.nrl.navy.mil
djl@ptc.timeplex.com
tom_lane@g.gp.cs.cmu.edu
respl@mi.uib.no
jeremy@snrc.uow.edu.au
sam@sgi.com
jim@pi-chan.ucsb.edu
jliddle@mrcnext.cso.uiuc.edu
lipscomb@visionl.engr.utk.edu
eam@netcom.com
rz90@rz.uni-karlsruhe.de
stephen@cs.utexas.edu
tmcconne@sedona.intel.com
craig@csdvax.csd.unsw.edu.au
i03a@alf.zfn.uni-bremen.de
pmiller@topaz.bmr.gov.au
erwan.moysan@irisa.fr
chrisn+@cmu.edu
Ibn@hugin.dk
james@ironbark.bcae.oz.au
ado@elsie.nci.nih.gov
pall@rz.uni-karlsruhe.de
mikep@sco.com
nigel@socs.uts.edu.au
joe@avs.com
colin@nyx10.cs.du.edu
daniel@ux1.cso.uiuc.edu
rpotter@grip.cis.upenn.edu
evol@brian.uni-koblenz.de
eric@snark.thyrsus.com
erk@eitech.com
pgr@prg.oxford.ac.uk
darieb@sandia.gov
drtr@mail.ast.cam.ac.uk
rodgers@nlm.nih.gov
cross@eng.umd.edu
eckhard.rueggeberg@ts.go.dir.de
arvind@brutus.ct.gmr.com
saji@is.s.u-tokyo.ac.jp
mrapple@quack.kfu.com
df4A0@master.df.op.dir.de
schoch@starnet.com
silvert@biome.bio.ns.ca
ben@lewis.vislab.su.edu.au
cameron@cse.unsw.edu.au
mark@zok.sgcs.com
krs@kampsax.dk
greg@longs.lance.colostate.edu
matthew@sunpix.east.sun.com
stolcke@icsi.Berkeley.edu
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Rod Summers rsummers@ard.fbi.gov

Steve Swales steve@bat.lle.rochester.edu
Tony Sweeney sweeney@ingres.com

Matt Thomas thomas@netrix.lkg.dec.com

Rich Thomson rthomson@dsd.es.com

Bill Turner bturner@cv.hp.com

Larry W. Virden lwv26@cas.org

John Walker kelvin@autodesk.com

Doug Washburn washburn@hpmpea?2.cup.hp.com
Drew Watson dwatson@encore.com

Chris Weikart weikart@prl.dec.com

Michael Weller eowmob@exp-math.uni-essen.de
Kenny Zalewski zalewk@rpi.edu

Jamie Zawinski jwz@lucid.com

Dan Zheme dan@mordor.webo.dg.com

Section 13.2: The Beta Testers

Eric Demerling AIX

Rick Dyson VAX VMS, VMS on Alpha, SunOS
Tom Lane HPsystems

Sam Leffler SGI systems

Chris Ross Solaris, SunOS, Ultrix, NetBSD
Michael Weller Linux

Myself OSF/1, SunOS

Thanks to theséolks we can bepretty surethat xv will at least compile cleanly othe vast mgrity of
systems. Any bugthat have slipped through are entirely my fault, asalhfairness, | haven'given
these guys much time to test it. As such, the only platform that | catv bagbeen seriously tested on is
OSF/1 running on a DEC Alpha, as that’'s been my most recent development environment.

Section 13.3: Miscellaneous Ramblings

And, of coursethanks toeveryone else. lou contributed to thelevelopement afvin some wayand |
somehow forgot tgut you in the big list, my humbleapologies. Documentaticand careful record-
keeping arenotmy strong suits. “Heck,” why do you think it takes me a year and a half to come up with a
minor new release? Because, whileve toaddnew features tthe code, Idreaddocumentinghe dumb
things. Besides, weall know that writing thedocumentation is the hardegart of any program.
Particularly when the good folks at id Softwansistedupon releasing DOOM II...

And finally, thanks tall thefolks who'vewritten in from hundreds of sitegorld-wide. You'rethe ones
who've madexv a realsuccess. (Welthat's notactually true. Mylove of nifty user-interfacesall the
wonderful code I've gotten from the folks listed above, and the fackvteatually serves a useful purpose
(albeit “displaying pictures of naked wometife the things thdtave madev a realsuccess. You folks
who've written in have given me a wayreasurenow successfutvis.) But | digress. Thanks!

By the way, when | last counted (in October 1982)was in use at 180 different Universitiasiddozens
of businesses, goverment agenc#g] the like, in 2ountries on 6 of the 7 continents. Sitieen,I've
received messages from hundreds of new sites.x&hds been spotted ntartica, bringing the total to
7 of 7 continents, andllowing me to clainthat xv is, in fact, trulyglobal software. That's probably a
good thing. Does anybody know if there’s a Unix workstation in the Space Shutte?...

Version 3.10a December 29, 1994



Appendix A: Command Line Options 90

Appendix A: Command Line Options

- Tellsxvto read an image frorsstdin>

+24 Lock xv into 24-bit Mode.

+2x limit Allow image windows to be twice the size of the screen.
+4x3 Issue4x3 command when an image is loaded.

=8 Lock xv into 8-bit Mode.

+acrop Issue amAutoCrop command when an image is loaded.
-as pect w:h Sets the default ratio used by #hgpectcommand.

-be st24 Use the ‘best’ (read: slowest) 24-bit to 8-bit color algorithm.
-bg color Sets the background color.

-bl ack color Sets the ‘black’ color used in B/W dithering.

-bw width Sets the border width of the windows.

tcec map Install image’s colormap in thes color editorwindow.

-ceg eometry geom  Sets the initial position of thes color editor
tcemap Automatically open th&v color editoron startup.
-cga mmav gv bv SetsRed, GreenandBlue graphs to specified gamma values.

-cge ometry geom Sets the initial position of thev controlswindow.

+cle ar
+clo se

tcmap

-cmtg eometry geom

tcmtmap

-cr op xywh
-CU rsor curs
-DEBUGEevel

-dir  directory
-dis play disp
+dit her

-dr ift dxdy
-e xpand exp

-fg color

tfi xed

-fl ist name

Clears out the root window and exits.

Automatically closexv windows when image window is iconified.
Automatically open th&v controlswindow on startup.

Sets the initial position and size of tke comments/indow.
Automatically open thav commentsvindow on startup.
Automatically do &Crop command when an image is loaded.

Sets the cursor used in the image window.

Displays debugging information.

Sets the initial directory for thésual schnauzeandxv loadwindows.
Specifies which X display to use.

Automatically do eDither command when an image is loaded.
Kludge to keep image window from ‘drifting’ around screen.
Automatically expand or contract images by the given factor, or factors.
Sets the foreground color.

Sets ‘fixed aspect ratio’ mode.

Loads a list of image filenames from a file.
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-ga mmaval

-ge ometry geom
-gr abdelay secs
-gsd ev str

-gsg eomgeom
-gsr es res

-he Ip

thf lip

-hi color

this t

+hsv

-icg eometry geom

+ico nic

-ig eometry geom
tima p

b rowse
-lo color
tloa dclear
+max
tmaxpect
-mf n font
+mono

-na mestr
-nc ols num
+ni nstall
+nod ecor
+nof reecols
nol imits
+nop os
+noq check
+norm
*nore setroot
+nos tat

+owncmap

Sets thdntensitygraph to the given gamma value.
Specifies initial size and position of image window.

Sets time to wait before starti@ab command.

Type of fileghostscriptshould produce.

Size of pagghostscriptshould produce, in 72nds of an inch.
Resolution of fileghostscriptshould produce, in dpi.

Prints a list of valid command-line options.

Issue a ‘horizontal flip’ command when image is loaded.
Sets the ‘highlight’ color used by the buttons.

Issue eHistEq command when image is loaded.

Puts the colormap editing dials into HSV mode.

Specifies position of icon when run-igonic ~ mode.

Starts upxv with the image window iconified.

Specifies initial position ai infowindow.

Automatically operxv infowindow on startup.

Keep thexv loadwindow open until deliberately closed.

Sets the ‘lowlight’ color used by the buttons.

Clear window to avoid ‘rainbow’ effect dseudoColodisplays.

Make the image as large as possible.

Make the image as large as possible, preserving aspect ratio.

Mono-spaced font used in TextView windows.

Display all pictures in greyscale.

Set string displayed in image window’s titlebar.
Specifies maximum number of different colors to use.
Don't ‘install’ colormaps. Have the WM do it for us.
Remove decorations frorv imagewindow frame.

Don't free colors for old image when loading new image.
Turn off all ‘maximum size’ limitations on the image.
Don’t automatically position thev windows.

Suppress quick-check when doing 24->8 bit algorithms.
IssueNorm command when image is loaded.

Don't clear root when going back to ‘window’ display mode.
Speed up directory changing in load/save windows.

Always use and install a private colormap.
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+perfect

+pk ludge
+poll

-pr eset set
-quic k24
+quit

+ran dom
traw

-rb g color
-rf g color
+rg b

-RM

-rm ode num
+roo t

-rot ate deg
+rv
rw
-sl ow24

+smooth

tst dcmap

-t geometry geom
+vf lip

tvie wonly

-vis ual type

tvsd isable

-vsg eometry geom
tvsmap

tvsp erfect

-wait sec

-white color

+wl oop

Use and install a private colormap if necessary.

Use alternate ‘center-window-around-cursor’ code.
Reload image files if they change.

Makes presetsetthe default preset.

Use the quickest 24-bit to 8-bit color algorithm.

Exit after displaying first image.

Show images in random order.

Issue eRaw command when image is loaded.

Root background color, used on some root display modes.
Root foreground color, used on some root display modes.
Puts colormap editing dials in RGB mode.

Deletes files listed on command line wherexits.

Use specified display mode when using root window.
Display images on root window.

Rotate image when it is loaded.

Reverses RGB values when image is loaded.

Use read/write color cells for faster color editing.

Use ‘in-between’ 24-bit to 8-bit color compression algorithm
AutomaticallySmoothimage on initial load.

Use Standard Colormap.

Initial position and size for TextView window.

Automatically do a ‘vertical flip’ command when image is loaded.

Ignore all user input.

Use a non-default visual of your X display.

DisableVisual Schnauzer

Initial size and position foYisual Schnauzerindows.
Automatically open &isual Schnauzerindow on startup.
PreventVisual Schnauzefrom installing its own private colormap.
Specifies time delay in slide show.

Sets the ‘white’ color used in B/W stippling.

When in slide show mode, loop to start after last image.
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Appendix B: X Resources

Section B.1: Simple Resources

Name Type Description

aspect string Sets the default aspect ratio used byAkpectcommand.

2xlimit boolean  Allow image window to be twice the size of the screen.

auto4x3 boolean  Issue4x3 command when an image is loaded.

autoApply boolean  Setsinitial setting of Auto-Apply HSV/RGB mods checkbox in
xv color editorwindow.

autoClose boolean  Automatically closexv windows when image window is iconified.

autoCrop boolean  Issue arAutoCrop command when an image is loaded.

autoDither boolean  Automatically do éDither command when an image is loaded.

autoHFlip boolean  Issue a ‘horizontal flip’ command when image is loaded.

autoHistEq boolean Issue aHistEq command when image is loaded.

autoNorm boolean  IssueNorm command when image is loaded.

autoRaw boolean  Issue eRaw command when image is loaded.

autoReset boolean  Setsinitial setting of Auto-reset on new imagecheckbox inxv
color editorwindow.

autoRotate integer Rotate image when it is loaded.

autoSmooth boolean  AutomaticallySmoothimage on initial load.

autoVFlip boolean  Automatically do a ‘vertical flip’ command when image is loaded.

background string Sets the background color.

best24 boolean  Use the ‘best’ (read: slowest) 24-bit to 8-bit color algorithm.

black string Sets the ‘black’ color used in B/W dithering.

borderWidth integer Sets the border width of the windows.

ceditGeometry string Sets the initial position of thev color editor

ceditMap boolean  Automatically open the&v color editoron startup.

ceditColorMap boolean Install image’s colormap in thes color editorwindow.

clearOnLoad boolean  Clear window to avoid ‘rainbow’ effect dhseudoColodisplays.

commentGeometry string Sets the initial position and size of tke comments/indow.

commentMap boolean  Automatically open th&v commentsiindow on startup.

ctriGeometry string Sets the initial position of thes controlswindow.

ctriMap boolean  Automatically open th&v controlswindow on startup.

cursor integer Sets the cursor used in the image window.
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defaultPreset integer Makes specified preset number the default preset.

displayMods boolean  Setsinitial setting ofDisplay with HSV/RGB mods checkbox in
xv color editorwindow.

dragApply boolean  Setsinitial setting ofAuto-Apply while dragging checkbox inxv
color editorwindow.

driftkludge string Kludge to keep image window from ‘drifting’ around screen.

expand string Automatically expand or contract images by the given factor.

fileList string Loads a list of image filenames from a file.

fixed boolean  Sets ‘fixed aspect ratio’ mode.

force8 boolean  Lock xv into 8-bit Mode.

force24 boolean  Lock xvinto 24-bit Mode.

foreground string Sets the foreground color.

geometry string Specifies initial size and position of image window.

gsDevice string Type of fileghostscriptshould produce.

gsGeometry string Size of pagghostscriptshould produce, in 72nds of an inch.

gsResolution integer Resolution of fileghostscriptshould produce, in dpi.

hsvMode boolean  Puts the colormap editing dials into HSV mode.

highlight string Sets the ‘highlight’ color used by the buttons.

iconGeometry string Specifies position of icon when run4igonic  mode.

iconic boolean  Starts upxv with the image window iconified.

infoGeometry string Specifies initial position okv infowindow.

infoMap boolean  Automatically operxv infowindow on startup.

loadBrowse boolean  Keep thexv loadwindow open until deliberately closed.

lowlight string Sets the ‘lowlight’ color used by the buttons.

mono boolean  Display all pictures in greyscale.

monofont string Mono-spaced font used in TextView windows.

ncols integer Specifies maximum number of different colors to use.

ninstall boolean  Don't ‘install’ colormaps. Have the WM do it for us.

nodecor boolean  Don't put decorations oxv imagewindow frame.

nolimits boolean  Turn off all ‘maximum size’ limitations on the image.

nopos boolean  Don't automatically position thev windows.

noqcheck boolean  Suppress quick-check when doing 24->8 bit algorithms.

nostat boolean  Speed up directory changing in load/save windows.

ownCmap boolean  Always use and install a private colormap.

perfect boolean  Use and install a private colormap if necessary.

popupKludge boolean  Use alternate ‘center-window-around-cursmde.
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print string Sets initial setting oDrientation in xv postscripwindow.

psorient string Sets initial setting of Orientation in xv postscript window.
(landscape portrait )

pspaper string Sets initial setting of Paper Size in xv postscript window.
(8.5x11 8.5x14 11x17 4x5 35mm a3 a4 b5 )

psres integer Sets initial setting oResolutionin xv postscripwvindow.

pscompress boolean  Sets initial setting ofompressbutton inxv postscriptvindow.

pspreview boolean  Sets initial setting ofreview button inxv postscriptvindow.

quick24 boolean  Use the quickest 24-bit to 8-bit color algorithm.

resetroot boolean  Clear root when going back to ‘window’ display mode.

reverse boolean  Reverses RGB values when image is loaded.

rootBackground string Root background color, used on some root display modes.

rootForeground string Root foreground color, used on some root display modes.

rootMode integer Use specified display mode when using root window.

rwColor boolean  Use read/write color cells for faster color editing.

saveNormal boolean  Sets default setting @ave at normal sizecheckbox inxv save
window.

searchDirectory string Setsthe initial directory for the visual schnauzeand xv load
windows.

textviewGeometry string Initial position and size for TextView window.

useStdCmap boolean  Use Standard Colormap.

visual string Use a non-default visual of your X display.

vsDisable boolean  DisableVisual Schnauzer

vsGeometry string Initial size and position fo¥isual Schnauzenindows.

vsMap boolean  Automatically open &isual Schnauzewrindow on startup.

vsPerfect boolean  Prevent Visual Schnauzerfrom installing its own private
colormap.

white string Sets the ‘white’ color used in B/W stippling.

Section B.2: Color Editor Resources:

Thexv color editorresources take the general form:

XV .stateitem val

wherestateis: ‘default ’, ‘presetl ', ‘preset2 ’, ‘preset3 ’, or ‘presetd ’
anditemis: ‘huemapl’ ‘huemap2’, ‘huemap3’, ‘huemap4’, ‘huemap5’, ‘huemapb’,
‘whtmap’, ‘satval ', ‘igraf ', ‘rgraf ’, ‘ggraf ’, or ‘bgraf ’
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Section B.3: Pad Command Resources

You can change the contents of the ‘shortcut’ menus ifP#tecommand dialodpox using thefollowing
resource format:

xv.pad. menu. slot

Wheremenuis one of ‘color’, ‘bggen’, ‘load’andslot is ‘val0’ .. ‘val9’, or ‘name0Q’ .. ‘name9’. The
‘val's are stringresourceghat hold the actudkhortcut text'that isentered wheryou seéct this menu
choice. The ‘name’s are optional, and are the short descriptions listed on the menus.

For instance, to add the itemgellow’, and ‘blue’ to the ‘color’ menu, stick these lines igour
Xdefaults (or .Xresources ) file:

xv.pad.color.name0: yellow
xv.pad.color.val0: 255 2550
xv.pad.color.namel: blue
xv.pad.color.vall: 00 255

Version 3.10a December 29, 1994



Appendix C: Mouse and Keyboard Usage 97

Appendix C: Mouse and Keyboard Usage

Section C.1: Mouse Usage in the Image Window

Buttonl
Button?2
Button3

<Ctrl> Buttonl
<Ctrl> Button2
<Ctrl> Button3

<Shift> Buttonl
<Shift> Button2
<Shift> <Ctrl> Button2
<Shift> Button3

draws a selection rectangle
display pixel values, measure distance, picks drawing color
opens or closes ther controlswindow

Zoom In
Pan (while zoomed in)
Zoom Out

draws a square selection rectangle
freehand drawing tool

line drawing tool

smudging tool

Section C.1.1 Mouse Usage in Selection Rectangle

Buttonl

<Shift> Buttonl
Button2

<Shift> Button2
<Ctrl> Button2
<Shift> <Ctrl> Button2

moves selection rectangle

moves selection, constrains motion

‘drag-and drop’ cut and paste

‘drag and drop’ cut and paste, constrains motion
‘drag and drop’ copy and paste

‘drag and drop’ copy and paste, constrains motion

Section C.2: Normal Keyboard Equivalents

Thefollowing keyboard equivalentsan beused in moskv windows,including thexv image xv controls,
xv color editorand so on, butot thexv visual schnauzer

Key
<Tab> or <Space>

<Return>
<Delete>or <Backspace>

<Ctrl> |
<Ctrl>s
<Ctrl>p
<CtrI>d
<CtrI>q orq

<Meta> x
<Meta> c
<Meta> v
<Meta> d

Description
Next

reload currently selected image file
Prev

Load
Save
Print
Delete

Quit

Cut

Copy
Paste

Clear

reset image tdlormal size
Max
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M

>

<
<Period>
<Comma>
S

<SH~" — s

O o >»T

r
d
S
<Meta> 8

<Ctrl>v orVvV

e
i

<Ctrl> ¢
<Ctrl>t

<Ctrl> g
<Ctrl> a

<Meta> b
<Meta> s
<Meta> e
<Meta> m
<Meta> o
<Meta> B
<Meta> t

<Meta>T
<Meta> p
<Meta> S

<Meta>r or R or <Meta> 0

<Meta> 1
<Meta> 2
<Meta> 3
<Meta> 4
<Meta> a

Maxpect
Double Size
Half Size
10% Larger
10% Smaller
Set Size
Re-Aspect
4x3

Int. Expand

turn image 90° clockwise

turn image 90° counter-clockwise
flip image horizontally

flip image vertically

Pad

Text Annotation
Crop

UnCrop
AutoCrop

Raw

Dither

Smooth

toggle betweeB-bit and24-bit modes

Visual Schnauzer
Color Editor
Image Info

Image Comments
Text View

Grab
About XV

Blur

Sharpen

Edge Detection
Emboss

Oil Paint

Blend

Copy Rotate
Clear Rotate
Pixelize
Spread

Resettommand irv color editor
select preset #1 ixv color editor
select preset #2 ixv color editor
select preset #3 ixv color editor
select preset #4 ixv color editor
Apply command irxv color editor
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Section C.2.1: Image Window Keys

The following keys caonly be used inside the image window.

<Ctrl> <Up>
<Ctrl> <Down>
<Ctrl> <Left>
<Ctrl> <Right>

crops 1 pixel off the bottom of the image
crops 1 pixel off the top of the image
crops 1 pixel off the right side of the image
crops 1 pixel off the left side of the image

If you're viewing a multi-page document:

p
<PageUp>
<PageDown>

If a selection rectangle is active:

<Up>

<Down>

<Left>

<Right>

<Shift> <Up>
<Shift> <Down>
<Shift> <Left>
<Shift> <Right>

opens a ‘go to page # dialog box
go to previous page
go to next page

moves selection rectangle up 1 pixel
moves selection rectangle down 1 pixel
moves selection rectangle left 1 pixel
moves selection rectangle right 1 pixel
shrink rectangle vertically by 1 pixel
expand rectangle vertically by 1 pixel
shrink rectangle horizontally by 1 pixel
shrink rectangle horizontally by 1 pixel

Section C.3: Visual Schnauzer Keys

The following keys can only be used in thsual schnauzewindows.

<Ctrl>d
<Ctrl>n
<Ctrl>r
<Ctrl>s
<Ctrl>w
<Ctrl>u
<CtrI>g
<Ctrl> a
<Ctrl>t
<Ctrl> g
<Ctrl> ¢
<Ctrl> f
<Ctrl> e
<Esc>
<Return>
<Space>
<Shift> <Space>
<Backspace>

Delete File(s)
New Directory
Rename File
ReScan Directory
Open New Window
Update Icons
Generate Icons
Select All Files
Text View
Quit XV
Change Directory
Select Filenames
Recursive Update
Close Window
load currently selected file(s)
load next file
load next file, keeping previous file(s) selected
load previous file
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Appendix D: RGB & HSV Colorspaces

Both the RGB and HSV Colorspaces define a method of uniquely specifying colors via three numbers.

The RGB colorspace is the more commonly used of the two. For example, most color monitors operate on
RGB inputs. In RGB colorspace, each color is represented by a three number ‘triple’. The components of
this triple specify, respectivelythe amount of red, the amount of green, and the amousitiefin the

color. In most computer graphisystems(and inxv), these valuesire represented as 8-bit unsigned
numbers. Thus, each componéas a range of 0-25fclusive, with 0 meaning ‘no outputind 255
meaning ‘full output’.

The eight ‘primary’colors inthe RGB colorspaceand theirvalues inthe standard 8-bit unsigned range
are:

Black ( 0, 0, 0)

Red (255, 0, 0)

Green ( 0,255, 0)

Yellow (255,255, 0)

Blue ( 0, 0,255)

Magenta (255, 0,255)

Cyan ( 0,255,255)

White (255,255,255)

Othercolorsarespecified byintermediate values. For examptgangeis chromatically betweered and
yellow on the color spectrum. To get aorange you can simply averageed (255,0,0)and yellow
(255,255,0) on a component-by-component baesislting in (255,127,0), which will beomeorangeish
color.

You can change the brightness of the colors by raising or lowaltiofjtheir components by some factor.
For example, if (0,255,255) eyan(it is), then (0,128,128) would bedark cyan

Saturation of aolor is a measure of ho\pure’ thecoloris. Desaturatedolors will appear washed-out,
or pastel, whereas saturated colors wilbbkl and vibrant, theort of colorsyou’d paint asports car. In
the RGB colorspaceyou can desaturateolors byaddingwhite to them. For example, ifou take red
(255,0,0), and addmedium greyto it (128,128,128), you'll get shade opink (255,128,128). Notthat
the component values are ‘clipped’ to remain in the range 0-255.

The HSV colorspace works somewhat differently. Ic@nsidered by many to be more intuitive to use,
closer to how an artist actually mixes colors.

In the HSV colorspacegach color isagain determined by ghree-component ‘triple’. The first
componentHue, describeghe basic color in terms of itangularposition on a ‘color wheel'. Ihis
particular implementation, Hue is described in terms of degrees.

Unfortunately, sincéhis document isn’t printed in color, it is npbssible to showhis ‘color wheel’ in
any meaningful way. Here is where the ‘primary’ colors live:

Red 0 °
Yellow 60 °
Green 120 °
Cyan 180 °
Blue 240 °

Magenta 300 °

The colorsappear in the same ordérat they do on astandardcolor spectrum, excephat they form a
circle, with magenta looping back to red.

As with theRGB space, in-between coloese represented bg-between values. For exampt@ange
would have a Hue value of 30°, being situated roughly halfway betedemdyellow.
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The seond component ahe HSV triple is Saturation which, as describedbove,can be thought of as
“how pure thecolor is”. In this implementation, saturation can rargsween Gand 100,inclusive.
Colors with a saturation of 10fre fully-saturated, whereaslors with asaturation of O areompletely
desaturated (in other wordgey).

The third component of the HSV triple\alug which really should be callddtensity It is a measure of

how ‘bright’ the color is. In this implementation, Value can rabgsveen G&and 100jnclusive. A color

with a Value component of 100 will be as bright as possible, and a color with a Value component of 0 will
be as dark as possible (i.elack.
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Appendix E: Color Allocation in xv

Allocating colors on an X11 display is not as trivial a matter as it might seem on first glangees to a
lot of trouble to allocate colors from what is essentially a scarce resotinig.appendix igrovided for
those inquisitive types who'd be interested in learning how to successfully ‘argue’ with an X server.

Note: If you'reusing aTrueColordisplay,you cansafelyignore this appendix, as none of tiolowing
actually happens owour system. On drueColor system there is no colormap. Pixel valudsectly
correspond to displayed color values. For example, in a typical Z4d@Colordisplay, each pixel value

is a 24-bit unsigned number, which corresponds to an Rditcomponent, an 8-bitreencomponent,

and an 8-biBlue component, bitwise shifted and OR-ed together to form a 24-bit number. As a result, all
displayable colors are always available for use.

Section E.1: The Problem with PseudoColor Displays

Most color X displays use a ‘visual’ model calledeudoColor On aPseudoColodisplay, pixel values
are small unsigned integers which point into a ‘colormap’, which contains an RGB triple fqrosaitiie
pixel value. As an example, on a typical 8-bit color X display, pixel valapgangdetween tand255,
inclusive. There is a 256-entry colormap which contain&k@B triple for each possible pixel value.
When thevideo displayhardwaresees apixel value of ‘7', for instance, itooks up color #7 in the
colormap,andsends théRGB components found ithatposition of the colormap to thédeo monitor for
display.

In the XWindow Systementries on thelisplay’s colormap (called colorcellaye ascarce resource. At
any time, out of the 2560lors availablgin an 8-bit PseudoColorsystem), several of these colors may
already be in use by your window manager, the cursor, and other applications. A« sacimot assume
that it has 256 colors at its disposal, because it generally doesn't.

A word onthe xv color allocation policy: The overall goal is to “makthis one image being displayed
right now look as good as possible, without chandimg colors of anyother applications.” You can
modify this goal slightly to suiyour purposes, othe off chancehatyour goalisn’t the same as my goal.
Section 3.3.2: Color Allocation Commands” for further details.

Section E.2: xv's Default Color Allocation Algorithm

By default, xv will allocate ‘read-only’ colorcells. Since these colorcells cannot be changed by the
application, theycan befreely shared among applications. This is thefault behavior because it is the
most likely to succeed in getting the colors it needs. It does, hovedwmerdown any colochanges made

in the xv color editorwindow. If you intend to be doingany serious color modificatioryou should
probably rurxv with the “rw ’ option.

When allocating read-only colorcelbsy uses a four-step process to acquire the colors it wants.

The first step is to sort the desired colors by order of ‘importancéhasaveask forthe most ‘important’
colors first. See “Appendix F: The Diversity Algorithm” for more details on this step.

The next step (Phase 1 Color Allocation) is to faskeach color irthe list. Colorsthat wefailed to get
(presumably becaugkere are no more entries available in the colormap) are mémkede inthe Phase
2 and Phase 3 Color Allocation steps.

If we successfully allocated all the desired colors in Phase 1, the algorithm exits at this time. Otherwise, it
goes on to Phase 2. In Phase 2 display’s colormap is examined. For each ctiatwent unallocated
in Phase 1, the progratooks forthe color in the display’s colormapghat is the'nearest’ match to the
originally desired color. It then tries to allocate these ‘nearest’ colors as read-only colorcells. The number
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of successful allocations in Phase 2 will be displayethénstring“Got ## ‘close’ colors.”, visible in the
xv infowindow.

If all the colors have been successfully allocated by this point, the algorithm exits. Otherwise, it continues
on the Phase 3. In Phase 3, anlorsstill unallocated arsimply mapped intahe ‘nearestcolorsthat
wereallocated in Phase 1 or Phase 2.

Section E.3: ‘Perfect’ Color Allocation

If you'd like the imagedisplayed “as nicely as possible tns display,andeverything else bdamned”,
you can rurkvin ‘perfect’ mode, by specifying theperfect ' option on the command line.

In ‘perfect’ mode, color allocation proceedsich like itdoes in ‘imperfect’ modeThe colorsaresorted
in decreasing order of ‘importance’. Each of thestrs isthen requested, as in the Phasedlor
allocation code described above.

The big changeomes on a failedllocation request. If a color i®t successfully allocated iRhase 1,
and this is thdirst failed request, we assurtteat thecolormap is full. The prograrmeesall the colors
allocated so far, createsd installs acompletely new colormap.When anew colormap is installed,
everything else othe screen (including other windows) will go tohell. Only the imagewindow will
look correct. Generallythe colormap willremain installed as long a®ur mouse isnside the image
window. Itis, however, up to youparticularwindow manager tadecide howmultiple colormaps are
handled..

After the colormaphasbeeninstalled, the program starts Phasevér again, allocatingcolors from the

new, empty colormap. If any color allocation requests still fail, they are marked and dealt with in Phase 2.
(It is possible for allocation requests frahe new.empty colormap tdail, as the programmay beasking

for more colorghan areavailable in a colormap. For exampyeu could berunningxv on a 4- or 6-bit
display, which only would have 16 or 64 colors (respectively) in a colormap.)

Phase 2 operates as descrilabdve, excepthat it looks for ‘nearest’ matches in theewly created
colormap. Also, since xv already owesery color inthis colormap, we don’technically have to
‘allocate’ any of them in this Phase. We already have allocated them once.

Note that ‘perfect’ mode only createsnd installs anew colormap if it was necessary. alf the Phase 1
color allocation requests succeeded, a new colormap will not be created.

Section E.4: Allocating Read-Write Colors

It is sometimes desirable to allocate read-write colorcells instead of read-only colorRelsl-write
colorcells cannot behared among programs. As such, unigssuse ‘perfect’ mode as welou are
likely to successfully allocate fewer colordhat's the disadvantage. The advantagéh#, since xv
completely owns these colorcellscén do what itvishes withthem. Color changes (as controlled by the
xv color editorwindow) will happen almost instantaneously, as the progmiynhas tostore new RGB
values in the colorcells, rather than free all the colors and reallocatéiffiene@ntcolors.

To allocate read-write colorcells, statwith the “rw ' option. Colorcellsare allocateane at a time. If
an allocation request fails, the code stops allocating new colorcells. (Yolegsalso specified ‘perfect’
mode. In ‘perfect’ modethe first time an allocation request faild| allocated colorarefreed, a new,
empty colormap is createahd installed, and atlolorsare reallocated. If there is an allocation error in
this second pass, the code stops allocating new colorcells.)

If there are still unallocatecolor remaining, theseolorsare simply mapped intdhe closest colorghat
were allocated.
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For further information, and actual cottetdoes everything described inis appendixseethe functions
‘AllocROColors() ' and ‘AllocRWColors() ', both of whichcan befound in the source module
‘xvcolor.c '
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Appendix F: The Diversity Algorithm

The problem: You want to display an imagiat hasn colors init. You canonly getm colors, where
m<n. What colors do you use?

As explained in Appendix E, colors onn@n-TrueColor X display are ascarce resource. Yatan't
guarantee that you'll get as many colors as you might like. You can’t evendtread of timénow many
colors you will succeed ingetting. As such, the first step afl of the color allocation algorithms
(described in Appendix E) is to sdhe colors in order of decreasing ‘importancélhe colorsare then
allocated inthis order, so that if theolor allocation fails aftem colors,then atleast we allocated the
most ‘important’ colors.

This sorting algorithm is called thBiversity Algorithm and isdescribed in detaihere. While the
algorithmsdescribed in Appendix Bre probably only of use tother X programmers (or programmers
using other windowing systems with shared colormap resources), the Diversity Algorithm should be of use
to anyone whdnas todisplay an image usinfgwer colors¢hanthey’d like to have. As far as | know, the
Diversity Algorithm is a completely original algorithm designed for this program.

Section F.1: Picking the Most ‘Important’ Colors

There are many different criteria that one could use to define which colors in an image are ‘important’.

The most naive approaetould be to simplygnore the questiorgndjust usethe firstm colors from the
colormap. This i€learly unacceptableThe entries in a colormap are generally satted in any order
whatsoever. Even when the colare sorted in some order, it's not likely that it will be a useful order.

For example, in a normareyscale picturethere is an implied colormap consisting of a continuous
collection of greys, with black ahe beginning, andhite at the end. If a programere to only use the
first few colors fromthis colormap, itvould have several shadeshdfick but nowhites or evermiddle
greys

A method of determining a color’s importance to the overall picture quality is needed.

A color’s ‘importance’can be determined intuitively by asking the questibnve canonly use one of
thesetwo colors,which onewould makethe picturelook better?”. The goal is to have the picture be
recognizable withvery fewcolors. Additional colors should smooth out cojpadation, but should not
add significant detail, nor change the color balance of the overall picture.

Picking colors inthis order is not a trivial tasknd isopen to some degree of subjectivityne method
might involve calculating aiistogram of the data to find out whicblorsare usedthe mostoften (i.e.,
which colors havéhe greatest number of pixedssociated witthem), and usinghose colors first.This

is certainly a valid approach, but it places too much emphasis on large, uniéotorsd regions, such as
backgrounds. This is not generally where the ‘interesting’ portion of the picture is found.

For example, assume a picttihat consists of a blue background, with a relativatyallred square on it.
Furthermore supposehat thebackground isn't just one solid shadebddie, but is actually made up of
three shades of bluéght blue dark blue andmedium blueto givethem names). Finally, assurimt a
histogram ha®een computedandlight blue hasbeen found to bthe most prevalent colofpllowed by
medium bluedark blug andred, in that order.

Now, attempt to displayhis picture usingnly two colors. Which two should be used? the selection
criteria is simply ‘in order of decreasing usadight blueandmedium bluavould be picked. However, if
this isdone thered square will disappearompletely(asred will wind up being ‘approximated’ by one of
the two blues).
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Clearly the solution is to uged andone of theblues. Which blue, though? dould be arguethatsince
there are threbluesandonly one ofthem can be usedniddle blueshould be selected, since it is the
‘average’ blue. This iswhere it gets somewhat subjectivdhe Diversity Algorithm would pick light
blue, since it is used more than the others. Wessiblethe algorithm will try to maximize the number
of pixelsthat arecorrect’ (i.e.exactlywhatwas asked for)ather thartrying to minimize the total error
of the picture. Thisvay, additionalcolors smooth ougradations, ratheghan changing theverall color
balance of the picture.

Supposdhat a smalyellow circle is added to the pictudescribed above. the problem is still'display

this picture usingnly two colors’,then it cannot beesolved in any satisfactory method@here are no
two colorsthatwill adequately displayed, yellow, andblue simultaneously . No matter whealors are
used, one of the three majoolors will be lost. Aghis isnow a no-win scenario, it is rlongervery

interesting. It doesn’t matter whetlorsare picked, since it willook badregardless.However, if the
problem is changedndthree colorscannow be selected, it is intuitivelgbviousthat yellow, red, and

one of the blues should be selected.

So,the question is, “what is being maximized wleatorsare selected irthis manner?” Certainlsince
the blue regionsare so much largethan thered andyellow regions, any ruléased orthe number of
pixels satisfied by theolor choice idrrelevant. Whais being maximized is thdiversity of the colors.
By picking colors that are as unlike each other as possible, we wind up cdherfimhabited’ portion of
the RGB color space as quickly as possible.

As a general rule, this tends to briogt the major details (such abjects) inthe picture first, since the
details ardikely to involve contrasting colors. As mormlorsare picked, gaps in thRGB space are
filled in. This smoothes out the color gradations, and brings out lesser detail (such as texture).

Section F.2: The Original Diversity Algorithm

The algorithm operates as follows:

1. Run a histogram on the entire picture to determine ‘pixel codiotseach desired color in the
colormap. Important point: throawayany colorghathave a ‘pixel count’ of 0. These colaeenever
actually used irthe image, and it's important that we neaste valuable colorcells allocating unused
colors.

2. Pick the color with the highest pixel count. This is the ‘overall’ color of the picture.

3. Run through the list of un-pickemblors,and find theone with the greatest ‘distance’ from the first
color. This is the color that is most diverse from the ‘overall’ color. Distance is defiried traditional
‘Euclidean’ formula:

d = [(r1-r2%+ (gl -g2%+ (bl-b2§ 112

where r1,g1,blare theRGB components of one coloand r2,g2,b2 are theRGB components of another
color. dis the computed distance between the two colors.

4. For each coloremaining in the ‘unpicked’ liscomputethe distance from it to each of thelors in
the ‘picked’ list. Find the color in the unpicked list that is furthest from all of the coldhe picked list.
Pick this color. Repeat until all colors have been picked.

Section F.3: The Modified Diversity Algorithm

Tom Lane of the Independent JPEG Group came up witbuple of improvements tthe Diversity
Algorithm, resulting in theModified Diversity Algorithm, which is whatxv currently uses. He rightly
pointed outthat, ondisplays with an intermediate number of colors (~62),much emphasiwas being
placed on getting ‘different’ colors, and not enough emphasis was placed on getting the ‘correct’ colors.
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His idea was tonodify the sorting criteria slightly, to better balance the allocdbetween diverse colors
and ‘popular’ colors (colors withhigh ‘pixel counts’). His solution tahe problem was tcalternate
between picking colors based on diversity and based on popularity.

In the Modified Diversity Algorithm, as implemented irv, the firstcolor picked isthe most-popular
color. The seond color picked ishe color furthestawayfrom the first color. Thehird through tenth
colors picked are all picked using the normal Diversity Algorithm. The eleventh color picked is picked on
popularity, (the un-pickedolor withthe highest ‘pixel count’ is chosen). Ttwveelfth color is onceagain

picked on diversity. The thirteenthcolor is chosen on popularitgnd so on, alternating, until all the
colors have been picked.

It should be pointed odhatthere’s a fair amount afubjectivityhere, andertainly different fine-tunings
of the color picking order will makesome pictures look betteand otherpictures look worse. Tom
originally had the algorithnpick colors alternately based on diversityd popularityright from the first
color. (The firstcolor picked on popularitthe £cond on diversitythe third onpopularity, etc.) | felt
that thisbrokethe algorithmfor displays withvery fewcolors (<16),andproposedhe strategyescribed
above. (First color picked on popularitthe next tencolors picked on diversityremaining colors
alternately picked on popularity and diversity.)

Tom’s other major modification to th@iversity Algorithm was to rewrite it sahat ‘diverse’ colors are
picked in Of?) time, instead of @) time.

For further information, consult theource code. (The function SortColors() " in the file
‘xvcolor.c )
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Appendix G: Adding Other Image Formats toxv

This appendix is split up inttwo sections, one foreading anew file format,and the othefor writing a
new file format. Notehatyou donot necessarily have to readd write a new file format. For example,
xv can readPCX files, but it doesn't writthem. Likewise, xv traditionally couldonly write PostScript
files, but couldn’t read them. (And technically, it still doesn't.)

For the purposes of this example, I'll be talkifgputthe PBM/PGM/PPM code specifically. (Séwefile
xvpbm.c for full details.)

Section G.1: Writing Code for Reading a New File Format

Note: Despite the wide variety of displays and file formatsan deal with, internally ibnly manipulates

8-bit colormapped images or 24-bit RGB images. If you're loading an 8-bit colormapped image, such as a
GIF image, no problem. If you're loading an 8-or-fewer-bits format that doesn’t have a colormap (such as
an 8-hit greyscale image, or a 1-bit B/W bitmap) yionaid () routine will have to generate an appropriate
colormap.

Make acopy of xvpbm.c , calling it something appropriate. For the rest of this appemdentally
replace the stringkvpbm.c ’ with the name of your new file.

Edit the Makefile  and/or thelmakefile so thatyour new module will be compiled. In the

Makefile , add %vpbm.o ” to the 'OBJS = ... " macro definition. In thelmakefile , add
“xvpbm.o " to the end of the®BJS1 = ... " macro definition,and ‘xvpbm.c” to the end of the
“SRCS1=.." macro definition.

Edit the new module.
You'll need to#include “xv.h” , of course.

The module should have one externally callable functfeat doesthe work of loading upthe file. The
function is called with two argumentsfienameto load, and a pointer toRICINFO structure, like so:

[RAFFFRAAAFIEAAAIIKAAFIERAATIKAAF IR AR /
int LoadPBM(fname, pinfo)

char *fname; PICINFO *pinfo;
[RAFFFRAAAFIEAAFIIAAAFIEAAFIIAAAIIKAAKK /

The file name will be thecomplete filename(absolute, not relative to any directoryNote: if xv is
reading fromstdin , don’t worry aboutit. stdin is always automatically copied to a temporary file.
The same goes for pipes and compressed files. Maad() routine is guaranteed thatwill be reading
from a realfile that appears to be igour file format, not a stream. This leysu use routines such as
fseek() , and such.

Thepinfo argument is a pointer toRICINFO structure. This structure is used to hold the complete set
of information associated witthe imagethatwill be loaded. Wheiyour Load() routine is called, the
fields in this structure willall be zeroed-out. It is your function’s responsibility to loadthp structure
appropriately, and completely. The structure is defined as:
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/* info structure filled in by the LoadXXX() image reading routines */

typedef struct { byte *pic; /* image data */
int w, h; [* size */
int type; /* PIC8 or PIC24 */
byte r[256],9[256],b[256]; /* colormap, if PIC8 */
int normw, normh; /* normal size of image.

normally == w,h except when
doing quick load for icons

*
/
int frmType; /* def. Format type to save in */
int colType; /* def. Color type to save in */
char fullinfo[128]; /* Format: field in info box */
char shrtinfo[128]; /* short format info */
char *comment; /* comment text */
int numpages; [* # of page files, if >1 */
char pagebname[64]; /* basename of page files */
} PICINFO;

ThelLoad() function should return ‘1’ on success, ‘0’ on failure.

All other information is communicated using tRéCINFO structure. Thdields should be setup as
follows:

byte *pic;

This is an array obyteswhich holds the returned image. The arraynalloc() 'd by the Load()
routine. The array should kéh bytes long (for an 8-bit colormapped imageywsh*3 byteslong (for a
24-bit RGB image). For an 8-bit image, there is dnge per pixel, whichserves as amdex into the
returned colormajgsee below). For a 24-binage, there are thrdmytesper pixel, in red, greeblue,

order. In either case, pixedsart at thdop-left cornerand proceed innormal scan-line order. There is
no padding of any sort at the end of a scan line.

intw, h;
These variables specify the width and height (in pixels) of the image that has been loaded.
int type;

This variable isused to tellthe calling routine whether tHeaded image is an 8-bit image or a 24-bit
image. Itmustbe set equal t&®IC8 or PIC24, whichever one is appropriate. These constants are
defined in Xv.h .

byte r[256], g[256], b[256];

If the returned image is an 8-bit imageu must load up these variables with the colorfaaghe image.

A given pixel value irpic maps to an RGB color through these arrays. In each array, a value of 0 means
‘off’, and avalue of 255 mean$ully on’. Note: the arrays do not have to bempletely filled. Only

RGB entries for pixelghat actually exist inpic need to be set. For examplepi€ is known to be a

B/W bitmapwith pixel values of Gand 1,you would only have to se¢ntries ‘0’and‘l’ of the r,g,b

arrays.

On the other hand, if the returnedage is a 24-bit image, thigy,b  arrays are ignoredndyou do not
have to do anything with them.

int normw, normh;

These specify the ‘normal’ size of the image. Normally, they are equehnalh, respectively. The only
exception is when doing a ‘quick’ load for icon generation, in witiabe it may be possible tead a
‘reduced’ version of the image, sufficient for generating the tiny icon files. In such avaaseh would
reflect the (reduced) size of the image returgedinormw andnormh would reflectthe ‘normal’ image
size, for use irthe commentslisplayed inthe xv visual schnauzer Currentlyonly the LoadJFIF()
function inxvjpeg.c  actually does this.
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int frmType;

This letsyou specifythe Format type toautomatically select wheyou Savea file. As suchthis isonly
relevant ifyou intend to havexv write yourimage format as well agad it. Ifyou are only writing an
image loaderyou should sethis field to -1 ’. On the other hand, ifou do intend to write aNrite()
function foryour format, you should editxv.h , find theF_* format definitions,and addone foryour
format. Seexvpcx.c for an example of a load-only format,»ampbm.c for a load-and-save format.

int colType;

Used todetermine whiclColors setting should be used by default wiyen save a file. Sinc&v will use
this setting no mattewhat format you'reusing, you must fill this field in appropriately regardless of
whether or notyou plan tohave aWrite()  function for your format. Thisfield should be set to
F_FULLCOLORor any type of color imagé;,_ GREYSCALEor greyscale imagesndF_BWDITHERfor
black-and-white 1-bit images. If in doulit, FULLCOLORSs always a safe choictough it'd be nice if
your module ‘doeshe right thing’. (For instance ifyou read colormapped imagegmu should check to
see if the colormap consists only of shades of grey, artl &REYSCALH it does.)

char fulllinfo[128];

This string will beshown in theFormat field of the xv infowindow. It should be set to something like
this:

Color PPM, raw format (12345 bytes)
char shrtinfo[128];

A ‘short’ version of the infostring. Thisgets displayed ithe info line at thebottom ofthe xv controls
andxv infowindows when the image is loaded. It should look like this:

512x400 PPM.
char *comment;

If your image file format supportsome sort of comment fieldndyou find one in the file,you should
malloc()  a pointer to a null-terminated string acopy any and allcomments intahis field. If there
are multiple comments in a filgou should concatenate them together to form one kinigg. This
string MUST be null-terminated, asv will expect to be able to ustrlen() on it, andpossibly other
‘string’ functions.

int numpages;

char pagebname[64];

Thesetwo fields will only be used if yourare writing aLoad() function for a formathat may have
multiple images per file. Ifour format only evehas a single image péte, you don’t have toworry
about (or do anything with) these two fields.

On the other hand, if your formdbesdo multiple images per filandthe currenfile hasmorethan one
image in it, then whagour program should do isplit the multi-imagéfile up into a temporargollection

of single-image files, which should probably live'timp or something. Once you've done so, you should
return the number ofiles created innumpages, and the‘base’ filename ofthe pagefiles in
pagebname. Thefiles created should have a common ‘base’, whih page number appended. (e.g.,
“tmp/xvpgl2345a.1”, “tmp/xvpgl2345a.2”, etc., where “/tmp/xvpgl2345a.” is lihee filename
(created by thenktemp() system function)) Yowhould also load the firdle and return itSmage in
the normal way.

Seethe LoadPS() function inxvps.c for a complete example of hathis is done. Also, notethat if
your format supports multiple image per file, you should also pasqick* ' parameter, which will tell
your function to only load the first ‘page’ of the fil&his isused bythe visual schnauzemhich needs to
load images when it generates icon files. To spei@dis up, theschnauzetells theLoad() function to
only load the first page, as that’s all it need to generate the icon file.
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Section G.1.1: Error Handling

Non-fatal errors in your Load() routine should be handled by calling the function
SetISTR(ISTR_WARNING, “%s: %s", bname, err) , and returning aero value. Where
bnameis the ‘simple’ name ofyjour file (which can be obtained usingaseName() function in
xvmisc.c ), anderr should be an appropriate error string.

Non-fatal errors areonsidered to be errotBatonly affectthe success adbading thisone imageand not
the continueduccess ofunningxv. For instance, “can’t open file”, “premature EOF”, “garbage in file”,
etc. areall non-fatal errors. On the othkand, notbeing able to allocate memory (unsuccesstiirns
from malloc() ) is considered a fatal error, as it meanss likely to run out of memory inthe near
future anyhow.

Fatal errors should be handled by callirgtalError(error_string) . This function prints the
string tostderr , and exits the program with an error code.

Warnings (such as ‘truncatdite’) thatmay need to be notethn be handled by callingetISTR() as
shown above, but continuing to return ‘1’ from thead() routine, signifying success.

Also, if your loadroutine fails forany reasonit is your responsibility tdree()  any pointers allocated
(such as theic field and thecommenffield, and returnNULL in these fields). Otherwise, there’ll be
memory leaks whenever an image load fails.

Section G.1.2: Hooking it up taxv

Once you have writtenlaoad() routine, you'll want to hook it up to thes source.

Edit xv.h and add afunction prototype for any global functiongu've written (presumably just
LoadPBM() in this case). Follow the style used for the ottmad*() function declarations.

Find theRFT_* definitionsandtack one on the enfdr your format (e.g.,RFT_PBN. This is a list of
values thatReadFileType() ' can return. We’'ll be working on that soon enough.

Editxv.c :

1. Tell theReadFileType() routine abouyourformat. Add an ‘else-if’ casthatdetermines if the
file in question is in your format. Note that it must be possible to uniquely identifyfgionat by reading
the first 16 characters (ap) ofthe file. Ifyour file formatdoesn’'thave some sort ahagic numberyou
won't be able to conveniently hook it intos, thoughyou can certainlycome upwith some sort of
kludge...

2. Tell theReadPicFile() routine abouyour format. Add anothecase for yourformat type, and
have it call yout.oad() routine with the appropriate arguments.

3. Hook your file up into theisual schnauzerEdit the filexvbrowse.c

» The firstthing you have to do is create a ‘generic’ icon faur file format. Copy one of the
existing ones (such abits/br_pbm.xbm ') to get the size and the general ‘look’ correct.

» #include this icon at the top of the file.

* Add an appropriately-nameBF_* definition to the end of the listand increaseBF_MAX
appropriately.

* Have the icon pixmap created in BeeateBrowse()  function, by doing something like this:

bflcons[BF_PBM)] = MakePix1(br->win, br_pbm_bits,
br_pbm_width, br_pbm_height);
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* Hook your format into thecanFile() function. Find the following code:

switch (filetype) {
case RFT_GIF:  bf->ftype = BF_GIF;  break;
case RFT_PM: bf->ftype = BF_PM; break;

etc...
And add a case for your format. (To nRBT_* values into their correspondiif-_* values.)

» Hook your format into thgenicon()  function. Find the following code:

sprintf(str, “%dx%d “, pinfo.w, pinfo.h);
switch (filetype) {
case RFT_GIF: if (strstr(pinfo.shrtinfo, “GIF89"))
strcat(str,"GIF89 file");
else
strcat(str,"GIF87 file");
break;
case RFT_PM: strcat(str,"PM file");

break;
etc...

And add acase for youformat. This generates an approprig® string thatgets put in the icofiiles
maintained by thevisual schnauzefand displayed wheneveyou click on an icon in theschnauzer
window).

That should doit. Consult thefiles xv.h, xv.c, xvbrowse.c, and xvpbm.c for any further
specifics.

Section G.2: Adding Code for Writing a New File Format

Note: Despitehe wide variety of displaysindfile formatsxv deals with, internally ibnly manipulates
either8-bit colormapped images 24-bit RGB images. Youwrite()  routine must be prepared to take
either sort of image, and convert it (if necessary) to the image format that your file format dictates.

If you haven't already done so (if/iwhen you created_tveed() function):
» Make acopy ofxvpbm.c , calling it something appropriate. For the rest of this appenuixtally
replace the stringkvpbm.c ’ with the name of your new file.

» Edit the Makefile  and/or thelmakefile so thatyour new module will be compiled. In the

Makefile , add kvpbm.o ” to the “OBJS = ... " macro definition. In thdmakefile , add
“xvpbm.o " to the end of the®OBJS1 =... " macro definition,and “xvpbm.c” to the end of the
“SRCS1=.." macro definition.

+ Edit the new module.
* You'll need to#include “xv.h” , of course.

The module should have one externally callable functiwait doesthe work of writing the file. The
function is called with a large number of argumedescribed below.The function shouldeturn ‘0’ if
everything succeeded, and ‘-1’ on failure.
[ R R AR AR AR R R R RRRREES /
int
WritePBM(fp,pic,ptype,w,h,rmap,gmap,bmap,numcols,colorstyle,raw,comment)
FILE *fp;
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byte *pic;

int ptype, w,h;

byte *rmap, *gmap, *bmap;

int numcols, colorstyle, raw;

char *comment;
ool /

file *fp;

This is a pointer to amalreadyfopen() 'd stream. Your function should neithepennor closethis
stream, as that all gets handled elsewheredir.c

byte *pic;

This points to the image dattaatwill be written. In thecase of &PIC8 image,pic will point to aw*h
long array ofbytes, onédyte per pixel, starting at thop-left, and proceeding in normal scan-line order.
There is no padding of any sort at the end of the lines.

In thecase of @1C24 image,pic will point to aw*h*3 long array obytes. There are threbytes per
pixel, in red, greenblue order. The pixels start at thmp-left, and proceed innormal scan line order.
There is no padding of any sort at the end of the lines.

int ptype, w, h;

These variables describe the formapiof . ptype can be set to eith€1C8 or PIC24 . wandh are the
width and height of the image, in pixels.

byte *rmap, *gmap, *bmap;
int numcols;

These pointers point to the colormagsociated witlthe image. They are only relevant wherptypeis
PIC8, meaninghat pic is an 8-bit per pixel colormapped image. These arrays will eaclurbeols
entries long, with a maximum length of 256. Do not attempadressentries >=numcols , as the
colormapsarenot necessarily256 entries long.You are guaranteed thatxel values found irpic  will

be within the range [0..numcols-1], gou don’t have to check each pixel value. Also, do not attempt to
access these arrays at apptype is PIC24, as these pointers will probably be NULL in that case.

int colorstyle;

The Colors choice selected ithe xv savewindow. Itcan be eitheF_ FULLCOLORF_GREYSCALEor
F BWDITHER It will notbeF_REDUCED If the user seleclReduced Colorin thexv savenindow, the
appropriate image will be computednd you'll be giventhat image, andolorstyle will be set to
F_FULLCOLOR

Likewise, if the user haselectedB/W Dithered in thexv savewindow, an appropriate black-and-white
image will have been generateefore youlrite()  routine is called, sgouwon't have to worry about
that. Such an image will be BRIC8 image, with a 2-entry colormap. It is upyou todecide which of
the two colorsshould be written ablack andwhich should be written ashite You should dadhis by
comparing the values of MONO(rmap[0],gmap[0],bmap[0]) and
MONO(rmap[1],gmap[1],bmap[1]) . Whichever value is smaller ike darker of théwo, and should
be written ablack

int raw;

This is avalue passed in specifically fohe WritePBM()  function, asPBM hastwo closely-related
subformats (raw, and ascii) both of which are written by this one function. Your function wonthissed
nor should it be passed in to your function.

char *comment;

This will point to a zero-terminated character string which containsdhenentgshat should be written
into the image file. Note that this string can be @y length, and itmay contain any number of lines
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(separated by * characters). Ifjourimage format supports comments in the fjley should write this
information to the file. If it doesn’tyou should just ignorehis variable. Also, this variablemay be
NULL, (signifying ‘no comments’), in which case it should not be used.

You may pass morparameters, sincgou’re going to be adding the call to this function later on. For
example, in myPBM code, Ipass one more parameter, ‘raw’ (whethesawethe file as ‘raw’ or ‘ascii’)

to handle two very similar formats. (Ratherthan having to write WritePBMRaw() and
WritePBMAscii () functions.)

Write the function ayou deem appropriateSeexvpbm.c for an example of &Vrite()  routinethat
writes different formats for 1-bper pixel images, 8-bit per pixel imagesd 24-bit per pixel images,
based omptype andcolorstyle

Note: If your fileformat canonly handle 8-bit imagesndptype is set toPIC24 , youwill have to call
Conv24to8() to convertthe 24-bit image into an 8-béblormapped imagéhat you can write to the
file. Seexvgifwr.c  for an example of how this is done.

That done, editXv.h ’ and add a function declaration fpour newfunction. Search folWritePBM() '’
in the file for a sample declaration to copy.

Also find the block that begins with:

#define F_GIF 0
#define F_JPEG (0 + F_JPGINC)

and add a definition for your format. Note that it'll be easiest to tack it on at the end.
These numbemsiustbe contiguous, as they are used as indices intonthB menu inxvdir.c
Edit ‘xvdir.c  ’. This is the module that controls tke savewindow.

Add another format name, in the appropriate position, teakeFormats[]  string array.

In the functionDoSave() , find the following block:

switch (fmt) {
case F_GIF:
rv = WriteGIF(fp, thepic, ptype, w, h, rp, gp, bp, nc, col,
picComments);
break;
case F_PM:
rv = WritePM (fp, thepic, ptype, w, h, rp, gp, bp, nc, col,
picComments);
break;

and add a case for your function.

Finally, if your format has aommon 3 or 4 letter filenamsuffix (like, “.gif”, “.jpg”, etc.), you should
modify the changeSuffix() routine inxvdir.c  so that itrecognizes your suffixand puts your
suffix on when someone selects your format.

And It's just that easy!
Section G.2.1: Writing Complex Formats

Okay, maybe it's nathat easy...

If your format requiresomeadditional information tspecify howthe file should be saved (such as the
‘quality’ setting in JPEG, or position/size parameters in PostSctig)) your task is somewhat more
difficult. You'll have to create some sort of pop-up dialmx toget the additional informatiothat you
want. You'll also have to change they your Write()  function gets called (as it wilow get called
from your pop-updialog box). (Though, ifyou only feellike doing a quick hackyou can probably just
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usethe GetStrPopUp()  function to get a one-line character stritgm the userand avoid the
complication of writing your own dialog box.)

This is notrecommended for anyone who doesumftderstand Xlib programming. Frankly, it's not
recommended for those whio, either, but they at least stand some chance of success.

The more adventurougpes whowish to pursue this should takdamk atthe xvjpeg.c  code, which
implements an extremely simple pop-up dialog. A considerably more complicated H@togs

implemented irxvps.c . In addition to writing a module like thef@ your format, you'll also have to
add the appropriateooks tothe DoSave() function(in xvdir.c ) and theHandleEvent()  function

(in xvevent.c ). ‘grepPS*.c ' will be helpful in finding places wheréhe xvps.c module is
called.
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Appendix H: Adding Algorithms to xv

With the addition of theAlgorithms menu in thexv controlswindow, xv cannow performstandard
image-processing algorithmsHowever,I’'m not really into thewhole image-processingcene so I've
only implemented a few algorithms.

Please! Feel free mddyour ownalgorithms, it'seasy,and if you'd care to donate thenthey may find
their way into future official releases okv, and eternafameand glory will be yours, inthe form of a
credit in the “Hall of Fame” listing..

Section H.1: Adding an Algorithm

For thepurposes ofhis example, I'll be adding mewalgorithm calledNoise’ which will simply add (or
subtract) a small random amount from each pixel in the image. | can’t see that this would besefuéry
algorithm (which is why it's not alreadg xv), but then again, what do | know about such things...

Edit xv.h , and find the block that starts with:

#define ALG_NONE 0
#define ALG_SEP1 1 /* separator */
#define ALG_BLUR3 2

and add an additionalefinition at the end of the list (righeforeALG_MAX for youralgorithm. Don’t
forget to incremenALG_MAXo reflect the additional algorithm:

#define ALG_TINF 6
#define ALG_OIL 7
#define ALG_NOISE 8
#define ALG_MAX 9

Edit xvctrl.c  , and findwhere the arrayalgMList]] is initialized. Add a strindor your new
algorithm. The string’s position in the list must match the nunitayou assigned to thALG_* value
inxv.h :

static char *algMList[] = { “Undo All",
MBSEP,
“Blur (3x3)”,
“Blur (7x7)",
“Edge Detection”,
“Emboss”,
“Oil Painting”
“Add Noise"};

Editxvalg.c , and find theDoAlg() function. This function is called with aiLG_* value whenever

something is selected from tAdgorithms menu. Add a case for the n@&G_NOISEvalue,andhave it
call your top-level function, with no parameters:

case ALG_TINF: EdgeDetect(1); break;
case ALG_OIL: OilPaint(); break;
case ALG_NOISE: Noise(); break;

}
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Write your top-level function:

/ /
static void Noise()

byte *pic24, *tmpPic;
/* turn on flapping fish cursor */
WaitCursor();

/* mention progress... */
SetISTR(ISTR_INFO, “Running Noise algorithm...”);

/* generates a 24-bit version of pic , if necessary.
also generates a w*h*3 buffer (tmpPic) to hold intermediate results */
if (start24bitAlg(&pic24, &tmpPic)) return;
/* do the noise algorithm */
doNoise(pic24, pWIDE,pHIGH, tmpPic);

/* if we're in PIC8 mode, convert pic24 back to PIC8. free pic24 & tmppic */
end24bitAlg(pic24, tmpPic);
}

Now write the function that does the work of your algorithm. It will be passed a R&Bisource image
srcpig its dimensionswv,h, and a destinatio4-bit imagedstpic of the same size. {four algorithm is
normally meant to beun ongreyscale images (as so many imatgorithms are)you should simply run
it separately for each ¢ie Red, GreenandBlue planes, andlue the resultback together ahe end of
the algorithm.
/ /
static void doNoise(srcpic, w, h, dstpic)
byte *srcpic, *dstpic;
int w, h;

{
byte *sp, *dp;
int  x,y,newr,newg,newb;

printUTime(“start of doNoise”); /* print timing info */

for (y=0; y<h; y++){
if (y & 15) == 0) WaitCursor();

sp = srcpic + y*w*3;  /* position sp,dp at start of line #y */

dp = dstpic + y*w*3;

for (x=0; x<w; x++) {
newr = sp[0] + (random()&0x3f)-0x20; /* add noise to red component */
newg = sp[1] + (random()&0x3f)-0x20; /* add noise to green component */
newb = sp[2] + (random()&0x3f)-0x20; /* add noise to blue component */
RANGE(newr, 0, 255); /* clip values to range[0..255] inclusive */
RANGE(newg, 0, 255); /* RANGE() is defined in xv.h */
RANGE(newb, 0, 255);
dp[0] = (byte) newr; /* store new values in dstpic */
dp[1] = (byte) newg;
dp[2] = (byte) newb;

sp+=3; dp+=3; /*advance to next 3-byte pixel in images */

}

printUTime(“end of doConvolv”);

}

Note that this algorithm is written in about as non-optimal a way as possible, for the sake of clarity.

Also notethat if you define TIMING_TEST at the beginning afvalg.c , it will turn oncodethat will
let you measure the CPU time your algorithm requires. Once you have a working alggitinmay find
this useful if you wish to try to optimize your algorithm for increased performance.

And that’s all there is to it!

Version 3.10a December 29, 1994



Index 118
Clear Rotatecommand...........cccccoeveeeeeiiiiiiniiieees 18
Color Editor command.........cccooevveiieeeeeeiiiiieeiieeeeees 29
1 color editor PreSets......ooooevvviiiiiiieiieie e 42
Color Editor WindOW...........ceiiiiiiiiiieeeeeeeeeeeeaeaeen, 33.
10% Larger COMMANG...........ooveeveerrererereersnnes 8,10 colormap editing..............ocoooiiiiiii i 34
10% Smaller command........oooomeooeo 9,10 ColUndo command...........ccoeiiiiiiiiiicece, 35
Grey COMMANG........uuuriiiiiiieeeeaaiiiieeee e e e e e 36
Randomcommand.............ccoovvvviiieeeiiiieiiiiiieniennnns 36
2 Revertcommand............ccoiiiiiiiiiniieie e 35
RevVid command............ccooeiiiiiiiiiiiiee 36
. I diAlS .o 35
2/8 BILMENU oo e RGB/HSV COMMAN.......c...cooeooeeesoeerso 35
"""""""""""""""""""""""" ColUndo command............ccoeeeveeiiiiieeiieiiiiiieeeeeennn.. 35
command line OPLIONS.........uuuiriiriiiieeeeeeeeee e 68
4 S2 71
S2XHMIL Lo 79
&G T 76
AX3 COMMAN.....coiiiiiiiieeeeeeiee e e e e e 9 871
2 (& (0] N 76
SASPECL ... 70
8 “DESI24. ..o, 72
1o PSP 68
8-bit MOde COMMAND......oeeee e, 15 o] F= Y] N 77
DWW 69
“CECIMAP. .. eete e eeti e ettt e et e e et e e e e e et eeaa s 71,74
o= [=T0] o I
A g 74
0 1= 1011 10 F- TSP 76
About XV command.................___ 30 ¥ [=T0] 1 o RO PP UPPPRUPPPPTRP 74
. o1 LT 74
Algorithms MeNU...........cceeiiiiiiiiieeeee, 16.
SClOSE. . 80
Apply command.............iiiiiiii e 42 _cmap 74
Author . . " “CIMEGEOMELIY. ..o eeeee et e e 75
electronic mail addresses.........cccceeeeeiiieeeeeeeeeeeeenn. ii
" SCMEMIA. ¢ et e et e e e e e e e e eea e 74
faX NUMDBEL....eeie ii
. " B (0] o TP UPPTUPPPPRPIN 75
Mail address........oooeviiiiiiii s i ~CUrsor 79
Auto-apply HSV/RGB ModS Option. ... a4 -DEBU.é ................................................................ o
Auto-apply while dragging Option.... ... 44 DEBUG oo 2
AUtoCrop CoOMMAaN............ccoeuereeueeeeieeeieeeeieeeennees 19 -dis.pillély./ """"""""""""""""""""""""""""""""""" 68
AUtO-TESEt ON NEW IMAGEDPHON...ver oo 44 N 7
o | 111 SRR 80
SEXPANA .. 69
B G oo 68
AIXE e 69
Best 24->8co0mMmMand..............uuvuieiiiiiiiiiiiinieiieeaaeeenn 15 ISt e 80
bggENPrOgram.......ccovviiiiiiiii e 66 o L= 10 T 76
Blend command..........ccoooeiiiiiieeeeeiiiie 17 o [<10) 001 1Y 2R 69
Blur command............oooviriiiiiiiiiii e 16 -grabdelay..........oooeeiiiiiiii e 81
bMp format.......ccoooeeiiiiie 61 SOSABV. ..ttt 81
2T 01 V1YL= o] o] 1 o] o 54 0 L0 [<To] 0 o USSP 82
SO BS. ottt aaa e 82
e 1= | oSSR 68
C e 11110 R 76
] ST 69
Change direCtOryCOmmand ..................................... 48 'h|St ....................................................................... 76
Checkbook balanCing.............ccooveveveeeeeeeeeeeeeeeeeeeeen. 2 r::sveomet """""""""""""""""""""""""""""""""""" 8708
(o5 01<To | L (o |- 4 U 67 -icgnic TYsrosmsss 30
Clear command........cccoooveeeeeeieiiiie e 21 R
SIgBOIML . 74

Version 3.10a

December 29, 1994



Index 119
SMNAP. et 74
AIBrOWSE ... 78 D
L0 69
ORACIEAL. ..., 78 Deletecommand..........coooovii 27
SMBX. v 73 Deletefile(sjcommand..........ccooovvviniiniiiniiiininnns 48
SMAXPECL.....cveeeeeceeecee et ee et ee e 73 DeSpecklecommand. ..o, 19
TN 80  DiM COMMANG.......oomiiiiiiii 43
MONO. .ttt 76 Displaymenu..........oooii 10..
M. ..o g1  Display with HSV/RGB modsoption....................... 44
ICOIS ..o 70  Dithered command............coooooiiiii 1
SNINSTAll .. 71 dIPEYPrOgram..... .o 67
TNOAECO. ...ttt 82  Double Sizecommand.............ccocooviiiiii 8
FNOTTCECOIS. . oo 78 Dull command.........cooeeeniiiei s 43
SNONMIES ..o 79
S 110] 01 LSS USRS 75
SNOGCNECK ..ot 72 E
“NOFESEIIOQL. ... iiiiiiii e 73
e 110 Y 76 Edge Detectcommand . .....oore 17
SNOSTAL. ..o, 78 EmbOSSCOMMANG oo 17
SOWNICIMI ettt e e ettt e e ettt e e e e e e e e eaaa s 70
SPEITECL .. 70
SPKIUAGE. ..o 80 E
SPOHL 81
SPFESEL .t 76 -
LQUICK2 ..o 71 filelist
. (o7 To 1 oo S 80
SOUIE e 74 filename list
SLANCOML. e 77 .
faw.... 75 SAVING i 62
fitS fOrmMaL.....ccoeeeeee e 62
DG 73 : .
g e 73 Fl!p Hon;ontal COMMANG. ... 10
(0] o USRI 78 Flip yertlcal COMMANG..e..oooo s 10
RM... . 82 FED S e
STMOAE ..o 73
B (010 AU UPPPPPPPTI 72
STOTALE ..o 76 G
Y 2T UPTN 77
STV ettt e e et e e e e 70 gamMMA COMECHAM......eiiiiiiiiririeie e 40
SIOW24 e 71 Generate icon(sicommand............ccccoeieieiieinnnnn, 49
SSIMOOTN. ¢ e 75 [0 910 1S £ox ] ) S 2
SSEACMAP. ...veceeie ettt 71 Qif FOrMAL ... 58
HPEOMELIY...eiiiieeee et 75 Grab command...........cccuuiiiiiiiiiii e 24
SVEID e 76 Grab WiNdOW..........cociiiiiiiiiiee e 24..
SVIBWONIY. ..o 81 graph windows
SVISUAL.ceiiiiiee e 79 FUNCHION. ..o 39
-vSiSADIE ... 81 [0 01T 1 11T SRR 39
SVSGEOMELIY .. 75 Grey COMMANG......cciiieeiiiiiiiiiiiiiiiee e e e 36
SVSIMA ettt ettt 75
SVSPEITECL. ..o 81
SWVAIE .o e 77 H
SWHITE e 77
PWIOOP o 7T Half SiZ€ COMMANG. . .o 8
COPY COMMANG. ... 20 HIStEQ COMMANG.......oeeeeeeee e, 44
Copy Rotatecommand...........c.cociiiininnne. 18 hSV MOGIfICALION. .........c.ecviiveeeeeceeeeee e 36
COPYIGNL ..o ii U TEMAPPING. -+ veeeeeeereeeeeeeeeeeeeseeeeeeeereereereeees 37
Crop COMMANG.......oooiiiiiiiiii s 19 INteNSity graph.........oovivirrrecee s 39
CroPPINg, fiN€.......ooovvviiiiiii 19 SaLUration CONroL........cceriioieiiiiiririeceeeeeeeeen, 39
Cut command.........ccccoocveiiiiiiiiiiie 20 WNItE TEMAPPING. ..o 38
CutRescommand..............ooovviiiiiiiiiiiiiiiiiiinn 43

Version 3.10a

December 29, 1994



Index 120
| Pastecommand............coovviiiiieiiiiiiee s 20
pbm format..........oooooiiiii e 60
Perfect Colorscommand..............ceevvvvneevinieeeeinnnnn. 11
Image Commentscommand...................ooooniennne. 29 POM fOrMaAL......coieeeeeei e 60
Image formats Supported. ..., 2 PiXel COOrdINALES. ... uuuiieeeeeee e 3
Image Info Cqmmand ............................................... 29 pixel distance
Image INfo WINAOW............oooviniis 31. PIXEI VAIUES ...
IMage SiZeMENU ..o L. PiXelize COMMANG.... ..o ieeeeee e, 18
Int. Expand command...........cocoeveiiniiinine. 10 PIM FOMMAL ...ttt 62
INteNSity graph.........oooiiiiiii e 39 POSESCHPE FOMIAL. ... v 60
IRIS rgb format.......cccooevveeeeeeeieieee 62 postscript format
[od0)09] o] (=11STo] o] 1o o T 64
PreVIEW OPLION. ... e e e 64
J SAVE diAlog.....eveeeeeiieiiiieeee e S 63..
PPM fOrMat. ... 60
JPEG FOIMAL ... e 58 Prev CoOmMmMaNnd ... ..o 27
save dialog........ccccoviiiiiiiii 59.. Print command............ccceeviireiiiee e 28
L Q
LICENSING. ..eteeeeeeeeeieiiititee e e e e e e e e aeaeeaeeees i Quick 24->8COMMANG.........ccceviirireeieiirieeeeiiieeeeeenns 15
Load command..........cooeeniiiniieee e 27 QUIt COMMANG ... 30
Load WINAOW.........oovuviiiiieeeiieeeee e e 54..
Lock current mode command..........ccoceevieriuneeinnnnnns 15
R
M Randomcommand..............coevvivieiiiiiiieieeeeeees 36
rasterfile formal........coooovviiiiiie s 62
Max Sizecommand............cocceviiiiiiiinii 8 RAW COMMANC........oeiiviiiiiie e 11
Maxpect COMmMaANd..............ouuurrrrrrmniinariiaaaaeaeeaaeaaaaaans 8 Read/Write Colors command..........ccccceevvveeeeeeeeen... 11
Misc. CommandsSMeNU............ccceeeeriiiiereaieeeee e 48 Re-Aspectcommand............occuveeeeiiiiiieeciiiieee e 9
Recursive Updatecommand..................ceevvennninnnnnns 49
RedocomMmMaNC..........coevvviiiiiieeie e 42
N Rename filecommand............ccooviiiiiiiiiiiee, 48
Rescan directorycommand.............ccccccevvevvirnnnennnnns 49
New directory command...............cccceoveeeueeeeeceeennnn. 48 Resetcommand............cooiiiiiii i 42
NEW FEAIUMES ... .eeiveeeeee ettt eee e 1 Revert command...........occoviiiiiiiiiiiii e 35
NEXt COMMANG........eeeveeieieeeee e 26 RevVid command............cocceiiiiiiiiiiii, 36
NOMOd COMMANT .. oo 42 rgbh format..... ..o 62
NOIMM COMMANG. ..o 43 rgb MOAIfICAION. ... e 41
Normal Colors command........ooeeoen e, 11 RGB/HSV command.........cooeveoeieee e, 35
Normal COMMANG........coeeeeeeee e 8 Root
center tiledcommand................cceeeeiiiniiien e, 13
centeredcommand..........c.cceeeeiiiiniiin e 13
@) centered, brickcommand............ccoccoeviiiiiii, 13
centered, warpcommand..........cccoeeeeieeiiiineennenenns 13
Oil Painting command...............ovviviviiiiiiiiiiiiieennns 17 ?nteger mirrored COMMANG......ooonienee 13
Open new WindowcomMmand..................oovvovvervve... 49 |nFeger tiled command..............cooooeiiiiiiiiiiiiis 13
mirrored COMMmMaNd...........cooeeviiieeiiieiieieeeeee, 13
symmetrical mirrored command.............ccccceeennn. 14
P symmetrical tiled command.............ccoeeiiiieeeenn. 14
tiled command............oooiiiiiiiii . 13
ROOEMENU....cvniii s 12..
Pad command........c.ooeuviiiiiiiiiiii e 21 Rotate Clockwisecommand...................... 10
Pad Method L0118 [0 T 21. Rotate Counter-Clockwisecommand...................... 10
PadWinAOW........ccoovviiiiiiiie e, 21..
7= 1] 11 o USSR 5

Version 3.10a

December 29, 1994



Index 121
S w
saturation CONtral.........cceeeeeiieiiieeeieiiee e 39 Wit remMapPING ....ccevvveeeiiiiiiiiiee e e e eaeeeeee 38
SaVECOMMANG.....eeeiiiiiiiiiiiiiaee e e e e e e e e e e eeeeeeeees 27 Window command...............cuuueeiimmiiiinniiinnaaeeeeeeeeeenns 13
SaAVEWINAOW .....oeieeeeeeeiciieeceeeeee s 56.. WINAOWS MENU......vvuiiiiiiiieieee e eeeee e 29.
Normal SiZeOPtiON.......uuueeeriiieeeeeeeeeieeieeeeeeeeeeeeees 57
Selected Areaoption.............oovvvvevveeeiiiieiiniiiiiiinnnns 57
scrollbar operation...............oovvvvvevvvvieieiiieiiinnnns 26 X
Select all filescommand................ccccveiiiiiinniniinnnnnnn. 49
Select filescommand..............ccoeviiiiiini e, 50 X211 bItmap fOrMAt........ceveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeen. 61
selection X11 resources
fine tUNING........ooovii 4 2XTIMIE 1o 79
MOVING....ocvi 4 ASPECL......voveveeeceeeeee e 70
T 4 AUIOAKB ...+ r oo 76
SetCcommaNd..........ocovviiiiiiiiie e 43 AULOADPIY. ..o 84
Set Sizecommand............ooovvviiiiiiiriii 9 AULOCIOSE oo 80
SGIrgb format..........ccoooiiiii 62 AUIOCTOP.... vt 76
Sharp command..........ccoooiiii 43 AULODITNET........eovveceeee e, 75
Sharpencommand..........ccoooeiiiiiiiiieeiiii e 16 autoHFlip
Show hidden filescommand............c.ccoonninn 50 AULOHIST. ..o
SIow 24->8ComMmand.............evvviiiiiiiiiiniiiiieeeeee 15 autoNorm
SMoothcommaNnd..........ccoovvvviiiiiiiiiiie 11 AUEORAW. ... e
Spread Ccommand............oevvvriiiiiiiiiii e 18 autoReset
Sun rasterfile format...........cccooiiiiiiis 62 autoRotate
autoSmooth
autoVFlip
T background
DlaCK. ...
targa format.........oooovviriiiriiiiiic s 62 borderWidth
Text Annotation command...............coevevveveeeeeeeinennn. 23 CeditCOlOTMAaD. ... 71
text editing KeYS......oiovieie e 55 CEAItGROMEIIY. ..o 74
Text View command............oo 30 CEAItMAD. ... i 74
Text view command, visual schnauzer................ 49 cIearOnIl_oad .........................................................
Text VIEW WINAOW..........ooeeeeeeeeeeeeeeeeeeeen 51. color editor presets
Hff FOrMAL ..o 59 COMMENIGEOMEMLY......oovoevieiniieieenes 75
LTz 1Y/ 1 =1 oo 60 COMMENIMERA. ..., 74
CIIGEOMELIY... . i 74
CUIM@P e 74
U CUISOL. .ttt ettt 79
defaultPreset........ccvvveviiiiii 76
displayMods. .....coooeiiieieeeeee 84
UNCrop COMMANG.......cceuuuuuiiiiniiieeeeeaaaeeaeeaaaeeeeaaaeens 19 ArAGADPIYL v eees et 84
Undo All command..............oevvvieieimiiinniiiaeaaaeeeeeeeeens 16 AFTEKIUGGE. oot 80
Undo command.......cccoeeeeeeeeeeieiiiiieeeeeeeeee 42 EXPANG. ..ot 69
Update iconscommand...............c.cocoviiiiiiinnnns 49 FIELIST ...t 80
Use Own Colormapcommand................c.ooeeuene 12 X, oo 69
Use Std. Colormapcommand...............ccccccoeinnins 12 FOrCE24... it 71
FOMCEB.....co i 71
foreground............oooviiiiiiiiiiiii 68
Vv GEOMETY. ..., 69
OSDBVICE. ..ttt
VACOMPPIOGIAM. .....eveeeeee e eee et eeeeeee e ae e 67 gSGEOMETrY.....ooviiiiiiiiiii
Visual Schnauzercommand...............cooveeveveeeinennn. 29 gsResolution
Visual SchnauzerwindoW. . ......o oo 45 hlghllght ................................................................
RSVMOUGE. ... ..ot
ICONGEOMELIY.....eeviiiiiiiiiiiiiiiie e 80
ICONIC ..ttt 80
INFOGEOMELNY.....uvviiiiiiii e 74
INFOMAP....eeee e 74

Version 3.10a

December 29, 1994



Index 122
[0AABIOWSE. .. .cce e oo 78
OWIIGNT ..o 69
[£410] 0 O PP PP PPTP PP PP 77
1910 a0 0] o | A 80
100 70
NINSTAUL .. 71
3070 =T oo ] S 82
NONMIES ..o 79 XCM@PPIOGIANM . ...tvteetiiieee e e e e e e e e e e eeeeeeeeeeeeeeeeereeeeannnns 67
(101 L ST PPRRPPPPPPPPPPRPIN 75 XPM fOrMAL ..ot 61
NOOChECK .....cco i 72 XV color editorwindow.................euvveeennniinninnennnn. 33
10 ] 7= | SRR 79 XV CONErOISWINAOW.......cooeeeeiiiiiiiiiiie 1.
OWNCMARL..... et 71 xv grabwindow..........cccoooiiiiiiiiii 24.
PEITECL....oiiiiiiii 70 XV INFOWINOW. ...veeeeeeeeeee e 31.
POPUPKIUAGE. ... 80 XV JPEOWINAOW. ..., 59.
1410 R 84 XV Keyboard Help command.............c.cccoceveenne.nn. 30
PSCOMPIESS....ciiiiiii B4 XV 10@OWINAOW. ......voevevieeeee e 54.
PSOMIENL. ...ttt 85 XVI0GO. .o 3.30
PSPAPET ...ttt 84 v padwindOW...........c.cocveveveveenen.. .21
PSPIEVIEW......vvviiieiiitiii et 84 XV POSESCHPWINAOW. ... .63
PSTES oottt 85 v savewindoW......oooooo 56..
QUICK24 ... 71 XV text VieWwvindow. ... oo 51.
FESEIIOOL .. .vui ettt eeeeea 73 XV WINAOW. e oo 60..
:gg;gsﬁz:grgjltjj:g .................................................... ;g xv visual SChNauzZerindow. . oo 45
TOOtMOOE......eeiiieeeiiii e 73 XVPICLOPPITRIOQAML oovsss v o7
TWECOIOT ... 70
SAVENOIMAL......eviiiiiiiiiiiee e 84 7
SEArChDIFECIONY .. ...ei i e 80
SIOW24 ... 72 )
LEXIVIEWGEOMEITY. ..o eeseeeeeereeeeeeeeeeeees 75 {01 ] 11 1N | o VO P T U PTR PP 5

ZOOIM OUL. ...ttt e e e e e e e e e e 5

Version 3.10a

December 29, 1994



	xv user guide
	xv Licensing Information

	Table of Contents
	Sections
	Section 0: Release Notes
	Section 1: Overview
	Section 2: The Image Window
	Section 3: The Control Window
	Section 4: The Info Window
	Section 5: The Color Editor
	Section 6: The Visual Schnauzer
	Section 7: The TextView Window
	Section 8: The Load Window
	Section 9: The Save Window
	Section 10: The PostScript Window
	Section 11: External Programs
	Section 12: Modifying xv Behavior
	Section 13: Credits

	Appendices
	Appendix A: Command Line Options
	Appendix B: X Resources
	Appendix C: Mouse and Keyboard Usage
	Appendix D: RGB & HSV Colorspaces
	Appendix E: Color Allocation in xv
	Appendix F: The Diversity Algorithm
	Appendix G: Adding Other Image Formats to xv
	Appendix H: Adding Algorithms to xv

	Index

