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

The latest version ofv (or atleasta pointerto it) is availablevia anonymoustp on ftp.cis.upenn.edu ,inthe
directory pub/xv. If you'renot sureif you havethe latestversion,or you are missingthe sourceor documentatiorior
xv, PLEASEpick up the latestversionof the xv distribution. Do not sendmail unlessabsolutelynecessaryi.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, geneialyl, or of somevalueto you, your
registrationfee would be greatlyappreciated.$25is the standardregistrationfee, thoughof course Jargeramounts
arequite welcome. Folks who donate$40 or more canreceivea printed, boundcopy of the xv manualfor no extra
charge. If you want one, just asRe sure to specify the version of xv that you are using!

Commercial, government, and institutional usersnust register their copies ofxv.

This doesnot mean that you are required to registejust because you play withon the workstationin your office.
This falls underthe headingof ‘personaluse’. If you are a systemsadministrator,you can put xv up in a public
directory for your users’ amusement. Again, ‘personal use’, albeit plural.

Ontheotherhand,if youusexv in the courseof doing your work, whateveryour ‘work’ mayhapperto be, you must
register your copy ofv. (Note: If youarea studentandyou usexv to do classworkor researchyou shouldgetyour
professor/teacher/advisor to purchase an appropriate number of copies.)

xv licensesare $25 each. You shouldpurchaseone licenseper workstation,or one per xv user,whicheveris the
smallernumber. xv is not sold on a ‘numberof concurrentusers’basis. If xv was some$1000program,yes, that
would be a reasonableequestbut at $25, it's not. Also, giventhatxv is completelyunlocked,thereis no way to
enforce any ‘number of concurrent users’ limits, so it isn’t sold that way.

Printedandboundcopiesof the 120-ishpagexv manualareavailablefor $15each. Note that manualsare only sold
with, at minimum, an equalnumberof licenses. (e.g. if you purchaseb licenses,you canalso purchaseup to 5
copies of the manual)

The sourcecodeto the programcanbe had (asa compressedar’ file split over a couple3.5” MS-DOS formatted
floppies) for $15, for those who don’t have ftp capabilities.

Ordersoutsidethe US and Canadamustadd an additional$5 per manualorderedto coverthe additionalshipping
charges.

Checks,moneyorders,and purchaseordersare accepted. Credit cardsare not. All forms of paymentmust be
payablein US Funds. Checksmustbe payablethrougha US bank (or a US branchof a non-USbank). 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 Sisclkcenses
let you run xv on any andall computingequipmentat the site, for any purposewhatsoever. The site licensecovers
the currentversionof xv, andany versionsreleasedvithin oneyearof the licensingdate. You are also allowed to

duplicateanddistributean unlimited numberof copiesof the xv manual,but only for usewithin the site. Covered
versions of the software may be run in perpetuity.

Also, it shouldbe notedthata ‘site’ canbe definedas anythingyou'd like. It canbe a physicallocation (a room,
building, location,etc.),an organization(a workgroup,departmentdivision, etc.) or any otherlogical grouping(“the
seventeen technical writers scattered about our company”, etc.).

The site licenseostwill be basedon your estimateof the numberof xv usersor workstationsat your site, whichever
is the smaller number.



If you areinterestedn obtaininga site license,pleasecontactthe authorvia electronicmail or FAX (seebelow for
details). Sendinformationregardingyour site (the nameor definition of the ‘site’, a physicaladdressa 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

Permissionto copy and distribute xv in its entirety, for non-commerciapurposesjs herebygrantedwithout fee,
provided that this license information and copyright notice appear in all copies.

If you redistributexv, the entire contentsof this distribution must be distributed,including the README, 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 copiesof xv thataredistributedmustbe built and/orconfiguredto bein their ‘unregistereccopy’
mode, so that it is made obviowsthe userthatxv is sharewareandthatthey shouldconsideregistering,or at least
reading this information.

The softwaremay be modified for your own purposeshut modified versionsmay not be distributedwithout prior
consent of the author.

This softwards provided‘as-is’, without any expressor implied warranty. In no eventwill the authorbe heldliable
for any damages arising from the use of this software.

If you would like to do somethingwith xv that this copyright prohibits (suchas distributing it with a commercial
product,using portionsof the sourcein someother program,distributingregisteredcopies,etc.), pleasecontactthe
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 beseaddedto xv sinceVersion3.00. See
the CHANGELOS®ie 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 dging).

» Additional choicesin the Algorithms menu. Also, algorithmsnow operateon the selected
region of the image, if any.

* Image padding.
 Added aPrint command.

» Additionalfile formats: XPM files and 24-bit Targafiles canboth be readandwritten, ascana
variety of the Amiga ILBM formats(commonlycalled‘IFF’ files). xv canread (but not write)
the XWD (X Window Dump) format. Also, xv cannow read 16-bit greyscalepgmraw’ files,
however, the low-order 8-bits will be discarded.

e  Much impovedGrab command. Itis 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.

» Changedcommand-linehandling. All the ‘flag’ arguments(‘-perfect’, ‘-smooth’, etc.) are
forced‘on’ if you startthemwith a ‘-, andareforced‘off’ if you startthemwith 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 versionsof SamLeffler’s libtiff TIFF i/o library (version3.3) and the IndependentiPEG
Group’s JPEG i/o library (version 5a) have been merged in.

*  Whenviewing 24-bitimages(in 24-bit mode)on an 8-bit display,xv now usesa 4*8*4 standard
RGB colormap, rather than the 6*6*6 colormap it used in 3.00. This colormap usesdovsr
and produces better looking results, on average.

Of coursetherehavebeenplenty of bugfixes andminor enhancementslit would probablybe safeto say
that there’s some exciting new bugs, too!

Version 3.10a December 29, 1994
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Section 1: Overview

XV is aninteractiveimagemanipulationprogramfor the X Window System. It canoperateon imagesin
the GIF, JPEG,TIFF, PBM, PGM, PPM, XPM, X11 bitmap, Sun Rasterfile,Targa,RLE, RGB, BMP,
PCX, FITS, and PMormatson all knowntypesof X displays. It cangeneratd?ostScripfiles, andif you
haveghostscript (version 2.6 or above) installed on your machine, it can also display them.

xv letsyou do a large numberof things (manyof themactually 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 different gammafunctionsto the Red, Green,and Blue color componentsto correctfor
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 tracking down some minor bug in the Automatic
Checkbook Balancing Moduland once again it fails to make it into the offictaldistribution.

1 Theghostscriptdistribution is available via anonymous ftp fremep.ai.mit.edu

Version 3.10a December 29, 1994
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Section 2. The Image Window

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

Startthe programup by typing ‘xv’. After a shortdelay,a window will appearmwith the defaultimage
(the xv logo, credits and revision date) displayedin it. If you changethe size of the window (using
whatevermethodyour window managerprovides),the imagewill be automaticallystretchedto fit the
window.

Section 2.1: Displaying Pixel Values

Clicking (and optionally dragging) the Middle mouse button inside this window will display pixel
information in the following format:

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

Thefirst pair of numberg(196,137)arethe x andy positionsof the cursor,in imagecoordinates. These
numbersremainthe sameregardlesof any imageresizing,or cropping; a 320x200imageremainsa
320x200 image, regardless of what size it is displayed on the screen.

Thefirst triplet of numberg191,121,209prethe RGB valuesof the selectecpixel. The componentwill
have integer values in the range 0-255. The values displaypdarto any HSV/RGB modification,but
after any colormap changes. S&ettion 5: The Color Editdfor details.

The nextitem is a six-digit valueexpressinghe RGB valuesof the selectecpixel in hex, in the #rrggbb
format. This is the same format used to specify colors to other X programs, which may be useful.

The secondriplet of numberg28742 81) arethe HSV valuesof the selectechixel. Thefirst component
will have integer values in tirange0-359,andthe secondandthird componentsvill haveintegervalues
in the range 0-100The valuesdisplayedare prior to any HSV/RGB madification,but afterany colormap
changes. See“Section5: The Color Editor’ for details. Also, see“Appendix D: RGB & HSV

Colorspacesfor more information about what these numbers mean.

Finally, the last pair of numbers is the distance (dx bdyyveerthe currentmousepositionandwherethe
mouse was originally clicked.
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Note: If you actuallywantto measuresomepixels, it will probablyhelp to zoomin on a the relevant
portion of the image,to the point that you can seethe individual pixels. See“Section2.4: Zooming
below.

Note: This alsosetsthe ‘current color’ value usedby variouspaintingtools. (See“Section2.6: Image
Editing".)

This string is automaticallgopiedto your X server’scut buffer wheneveryou measureixel values. This
letsyou easilyfeedthis informationto anothermprogram,usefulif you're doing manualfeatureextraction,
or something. Try it: measurea pixel’s value,andthengo click your Middle mousebuttonin an xterm
window.

Section 2.2: Selection Rectangle

Bring up the xv controls window by pressingthe ? key or clicking the Right mousebutton inside the
image window.

Clicking and draggingthe Left button of the mouseinside the imagewindow will allow you to draw a
selectionrectangleon the image. If you're unhappywith the one you've drawn, simply click the Left
button and draw another. If you'd like the rectangleto go away altogether,click the Left button and
release it without moving the mouse.

Double-clickingthe Left buttoninsidethe imagewindow will createa selectionrectanglethe sizeof the
currently displayed area of the image, or remove the previous selection as appropriate.

Once a selectionrectanglehas beendrawn, it can be fine-tunedby clicking and draggingany of the
handlesthat appearon its edge. If you pressthe <Shift> key while dragginga handle,the selection
rectangleis kept square. If you pressthe <Ctrl > key while dragginga handle,the selectionrectangle
maintains the same aspect ratio it originally had.

You can move the selectionrectangleby Left-clicking inside it and draggingit around. Pressingthe
<Shift> key while doing so will constrain the motion to the horizontal and vertical axes.

You candeterminehow largethe selectionrectangleis (in imagecoordinatespy bringing up the xv info
window. Do this selectingimage Info from the Windows menuxv controlswindow or by pressingthei
key inside any opexv window.

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

114x77 rectangle starting at 119,58

it meanghatthe currentselectionrectangleis 114 imagepixels wide, 77 imagepixels high, andthat its
top-left corner is located 119 imagixelsin from the left edgeof theimage,and58 imagepixelsin from
the top edge. These values will be updated as you drag the cropping rectangle around.

If youwantto setthe size or positionof the selectionrectangleprecisely,you canusethe arrow keyson
your keyboard. First, make tie infowindow visible as described abovB8econdusethe mouseto draw
a rough approximatioof the selectionrectanglethatyouwant. You cannow usethe arrowkeysto move
the selectionrectanglearoundthe image. Once you've gottenthe top and left sidesof the selection
rectanglepreciselywhereyou wantthem,you canmovethe bottom-rightcornerof the selectionrectangle
by holding the <shift> key down while using the arrow keys. Pressingthe 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 selectionrectanglethat you can live with, you can proceedwith the actual cropping
operation. Click the Crop buttonin the xv controlswindow, or pressthe c key in any openxv window.
The image window will shrink to show only portions of the image that were inside the cropping rectangle.

Note: if you arerunninga window managersuchas mwm which decoratesvindows with a title bar,
resizingregions,andsuch,it is quite possiblethatthe aspectratio of the croppedimagewill getscrewed
up. Thisis becauseertainwindow managersenforcea minimum window size. If you try to cropto a
rectangle that is too small, the window manager will create the smallest window it caime emagewill
be stretchedto fit this window. If this happensyou can pressthe Aspect button in the xv controls
window, or pressthe a key in any openxv window. Thiswill expandtheimagesothatit will onceagain
have the correctaspectratio. (Also, seethe ‘-nodecor ’ option, in “Section12.9: Miscellaneous
Options.)

You can crop a cropped image by repeatingstiraesteps(drawinga new selectionrectangleandissuing
the Crop command), ad infinitum.

You canreturnto the original, uncroppedimage by using the UnCrop command. Simply click the
UnCrop buttonor pressthe u key in any openxv window. Note that usingthe UnCrop commandwill
turn off imagesmoothing(the Smooth command)dueto the potentiallylong timeit cantaketo generate
a large, smoothed image.

Note thatif you try to makethe selectionrectangletoo smallin eitherwidth or height (under5 screen
pixels),it'll justturnitself off. If youwantto cropa very smallportionof animage,you’ll probablyhave
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 k&gmovesthe bottomedge
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 two (or four, or eight, etc.) on any rectangular
region of the image by holding down the <Ctrl > key on your keyboardand
clicking the Left mousebuttonin theimagewindow. A rectanglewill appear,
centeredaroundthe cursor position, showing you what portion of the image
will be expanded.Move the rectangleasyou seefit, releasehe mousebutton,
andthe regioninsidethe rectanglewill be redrawnat twice its previoussize.
The image window should remain the same si¢eu canrepeathis operation
to zoom in by a factor of four, or eight, or whatever, as many times as you wish.

® "

While zoomed-inyou canPan theimagearoundby holding down the <Ctrl >
key, clicking the Middle mousebuttonin the image window, and draggingit
around. A rectanglewill appeararoundthe mouse,indicating where the
currently-displayed portion of the image will be moved to.

®

You canZoom Out by a factor of two (if possible)y holdingdownthe <Ctrl>
key and clicking the Right mousebutton inside the imagewindow. 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 hasthe ability to display multi-pageimagefiles, thoughcurrently this is only implementedfor
PostScript files (using thghostscriptinterpreter). If you are viewing a mufiage document, a “pageof
m” string will be added to thev imagewindow’s title bar.

You can walk througlthe documenby pressinghe <PageUp>and<PageDown>keyson your keyboard
(they may be labeled‘Prev’ and ‘Next’ instead)while the keyboardfocusis on the xv image window.
Pressing<shift-Up> and<shift-Down> may also work.

You can alsqump directly to any given pageby typing ‘p’ into the xvimagewindow. Thiswill popupa
dialog window which will ask you what page you'd like to go to.

Section 2.6: Image Editing

xv now featuresa numberof rudimentaryimage-editingtools. While it isn’t aboutto competewith
Adobe’sPhotoShomnytimesoon,you may still find whatit doesto be of someuse. You now havethe
ability to do pixel-editing,freehandscribbling’, line drawing,and pixel-level ‘'smudging’. Also, xv now
supports cut, pasteppy,andclearof rectangulaselectionsasdescribedn “Section3.8: ImageCutand
PasteCommands Also, xv now has a ‘text annotation’tool, describedin “Section 3.10: Text
Annotatior.

The majorweakness:the variousdrawingtoolslisted abovecanonly drawin colorsthat alreadyexistin
theimage At thistime,thesetools(andxv) areprimarily focusedon the ‘image editing’ job, ratherthan
onthe‘arbitrary paintprogram’job. Needlesso say,there’sstill a way to paintin whatevercolor you'd
like. It's justa matterof gettingthe desiredcolor(s)into the picture. The bestway is probablyto usethe
Pad command (seeSection 3.9: The Pad Commaéhd

Section 2.6.1: Pixel Editing and Line Drawing

All of thefollowing drawingcommandsisethe conceptof the ‘currentcolor’. The currentcolor is setby
using the Middle mouse button in the image window to ‘pick up’ the desired color.

You canedit individual pixels by doing a shift-middle-clickwith the mouse. (Hold a <Shift> key, and
Middle-click somewheren the imagewindow.) The selectedpixel will changeto the desiredcolor. It

will probablyhelpto zoomin on the relevantsectionof the imagefirst. Anyway, if you dragthe mouse
around,youwill beableto drawarbitrary‘scribbles’all overtheimage. This probablyisn’t desirable so
be careful!

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

Section 2.6.2: Pixel Smudging

You can‘smudge’ specificareasof the imageby doing a shift-right-click with the mouse,in the image
window. The clicked-onpixel will be replacedwith the averagecolor of the 9 pixelsin the 3x3 square
centered on said pixel. This chausedto manualeditout ‘salt andpepper’noise. It canalsobe usedto
soften edges. As with the pixel editing tool, you can drag the ‘smudger’ around.

Note: This only works in ‘24-bit’ mode. If you 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 thBlur andDeSpecklealgorithms thosealgorithmsoperateon every
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 controls window is the central point of control for the program,which just goesto show how
appropriatelyit wasnamed. It containscontrolsto resizethe currentimage,flip androtateit, load and
savedifferentfiles, andbring up the otherxv windows. It canbe broughtup by clicking the Right mouse
buttonin the imagewindow, or by pressinghe ? key inside any openxv window. Doing eitherof these
things while thexv controlswindow is visible will hide it.

All of the following commandsmay be executedby either clicking the appropriatecommandbutton, or

typing the keyboard equivalent (where given) into any ogvamindow.

Section 3.1: Resizing Commands

Image Size

Marmal
Max Size
Maxpect

Half Size

Double Size

10% Larger
10% Smaller

f
]
M
=
<

Set Size

43

Re—fszpect

Int, Expand

controlswindow.

error causedby earlier resizing.
recomputed from the original internal image.

The resizingcommandshaveall beenmovedto the Image Size menu. Note
thatnoneof the ‘resizing’ commandsnodify theimagein anyway. They only
affecthow theimageis displayed. Theimageremainsat its original size. This
allows you to arbitrarily stretchand compactthe image without compounding
In each case, the displayed image is

Note: The keyboardequivalentdor eachcommandare listed on the right side
of the menu. Thesecommandsnay be enteredn the xvimagewindow, the xv
controls window, the xv info window, and the xv color editor window. They
5 maynot be enteredh the xv visual schnauzewindows,the xv load window, or
a the xv save window. The samegoesfor all other commanddisted in the xv
pal

|
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Normal n Attempts toreturntheimageto its normalsize,whereoneimagepixel mapsto
onescreempixel. For examplef theimage(or the currentcroppedportion of
the image) has a size of 320x200,this commandwill attemptto make the
image window 320 screen pixels wide by 200 screen pixels high.

This commandmay fail in two cases. If you're running a window manager
(suchasmwnj that enforcesa minimum window size,andthe ‘normal’ sizeis
too small, the image may get distorted. See the note in “Section 2.3:
Cropping for more information.

Also, if the imageis larger than the size of your screen,it will be shrunk
(preservingthe aspectatio) until it fits on the screen. For example,if you try
to display a 1400x900image on a 1280x1024screen.the Normal command
will display a 1280x823 image. (1400/900 = 1280/823)

Max Size m This commandwill makethe displayedimagethe samesize asthe screen. If
you arerunninga window managethat putsup atitle bar,you'’ll find thatthe
title bar is now off the top of the screen. To get the title bar back, simply shrink
theimageto anythingsmallerthanthe size of the screen. The window will be
moved so that the title bar is once again visible.

Maxpect M Makesthe imageaslarge as possible while preservingthe aspectratio. This
avoidsthe generallyunwantedimage distortion that Max Size is capableof
generating. For example,if you havea 320x200image,and an 1280x1024
screendoingthe Maxpect commandwill resultin animagethatis 1280x800.
Max Size onthe otherhand,would’ve generateén imageof size 1280x1024,
which would be appear ‘stretched’ vertically.

Double Size = Doublesthe currentsize of the image,with the constraintthat neither axis is
allowedto belargerthanthe screen. For example givena 320x200imageand
a 1280x1024screen,the image can be doubledonce (to 640x400),a second
time (to 1280x800), but a third time woulthketheimage1280x1024.You'll
notethat on the third time, the width didn’t changeat all, sinceit wasalready
at its maximumvalue. Also note that the height wasn't allowed to double
(from 800 to 1600), but was truncated at its maximum value (1024).

Half Size = Halvesthe currentsize of the image, with the constraintthat neither axis is
allowedto havea sizelessthan 1 pixel. Also, you may run into ‘minimum
size’ problemswith your window manager. Seethe note in “Section 2.3:
Cropping for more information.

Note thatthe window sizeis maintainedasa pair of integers. As a resultyou
may see some integer round-off problems. For example, if you habk&xa 85
image, you'll get a 132x92 image, which is just fine. However, if you
Double Sizethis image,you’ll geta 264x184image,not the 265x185image
that you started with.

10% Larger . Increases the current size of the image by 10%, subject to the corts@sihe
image cannot be made larger than the screen size (in either Baigxample,
issuing this command on a 320x200 image will result in a 352x220 image.
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10% Smaller

Sef Size

Fe—fzpect

43

il

5

a

Decreasesne currentsize of theimageby 10%. Neitheraxis of the imageis
allowed to shrink below 1 pixel. Also, you run the risk of running into
‘minimum window size’ problems with your window manager.

It shouldbe notedthatthe 10% Larger and10% Smaller commanddaveno
conceptof an ‘original size’. They simply increaseor decreasehe current
imagesizeby 10%. As a result,they do not undo eachother. For example,
takea 320x200image. Do a 10% Larger andthe imagewill be 352x220. If

you issuethe 10% Smaller commandnow, the image will be made (352 -

35.2)x(220 - 22), or 316x198.

Letsyou specifythe exactsize,or exactexpansionto displaythe image. Pops
opena dialog box whereyou can type a string of the form “width x height,
“expansiofo”, or “horiz-expansiofo x vertexpansioft”. The spacebetween
numbers aren’t necessary, but the 'x’ and ‘%’ characters are.

a |l

Enter new image display size (ex, 400 2 3007,
expansion ratio (ex, 75%7,
w oF expansion ratios (ex, 200% = 125%™

|72 % 79

| | ok Cancel _

Applies the ‘default aspectratio’ to the image. This is done automatically
whentheimageis first loaded. Normally, the defaultaspectratio is ‘1:1’, but

certainGIF files may havean aspectratio encodedn them. You canalsoset
the default aspectratio via a command-lineargumentor an X resource. See
“Section12.3: Image Sizing Options for more info. The idea behindthis

commands thatyou'd stretchthe imagemanually(via your window manager)
to roughly the sizeyou'd like, andthenusethe Aspect commandto fix up the

proportions.

Normally Aspect expandneaxis of theimageto correctthe aspectratio. If
this would result in an image that is larger than the screen,the Aspect
command will instead shrink one of the axes to correct the aspect ratio.

Attemptsto resizetheimagesothattheratio of width to heightis equalto 4 to
3. (e.g.,320x240, 400x300etc.) This is useful becausemany imageswere
meantto fill the screermon whateversystentheyweregeneratedandnearlyall
video tubeshavean aspectratio of 4:3. This commandwill stretchthe image
sothatthingswill probablylook right on your X display (nearlyall of which,
thankfully, have square pixels). This commandis particularly useful 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 | Resizeshe imageto the nearesintegral expansioror compressiormatio. For
example,if animageis currently being displayedat “162.43%x 231%”", the
IntExpnd commandwill showtheimageata “200% x 200%” expansiorratio.
Likewise, if an image is being shown at a “37% x 70%” expansionratio,
IntExpnd will resize it to “33% x 50%”, the nearest integer compression ratios.

An alternate way of issuing tHi®% Larger command.

An alternate way of issuing ti®% Smaller command.

Section 3.2: Rotate/Flip Commands

c Rotates thentireimage (not the selection) 96lockwise.
Keyboard equivalent:
2 Rotates thentireimage (not the selection) 96ounter-clockwise.
Keyboard EquivalenfT
5 Flips the image (or the selectedareaof the image) horizontally (aroundthe
vertical center-line of the image).
Keyboard Equivalenta
# Flips the image (or the selectedarea of the image) vertically (aroundthe

horizontal center-line of the image).

Keyboard Equivalent

Section 3.3: The Display Menu

Diisplay
Dithered d| This menucontrolshowtheimageis displayedon your screen. Noneof these
Smooth 5| commandsctuallymodify the image itself, only how it is presented.

Read/write Caolors

» Morral Colors
Perfect Calaors
Uze Own Colormap
Uze Std. Calarmap
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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
imageis ascloseaspossibleto the correspondingixel in the internalimage).
In short,it turns off any ditheringor smoothing. This commandis normally
disabled,and is only enabledafter you have issueda Dithered or Smooth
command..

Dithered d  Regeneratethe displayedimage by dithering with the availablecolorsin an
attemptto approximatehe original image. This hasa usefuleffectonly if the
color allocationcodefailed to getall the colorsit wanted. If it did getall the
desiredcolors,the Dither commandwill just generatehe samedisplayimage
asthe Raw command. On the other hand,if you didn’t get all the desired
colors, the Dither commandwill try to approximatethe missing colors by
ditheringwith the colorsthat were obtained,which canhelp eliminatevisible
banding,andsuch. Note: If you arerunningxv on a 1-bit displaythe Dither
command will be disabled, as the image will always be dithered for display.

Smeoth ®  Smoothesout distortion causedby integer round-off when an image is
expandedor shrunk. This is generallya desirableeffect, howeverit can be
fairly time-consumingon large images, so by default it is not done
automatically. See“Section12: Modifying xv Behaviof for more details.
Notethat Smooth only hasa usefuleffectif theimagehasbeenresized. If the
imageis being displayedat its normal 1:1 expansionratio, then the Smooth
command will not have a useful effect.

Note: if you are currentlyin ‘24-bit mode’ (see”Section3.5: The 24/8 Bit Menu’ for more info), the
Dithered commandis disabled,Raw displaysthe image (ditheredon an 8-bit display), and 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, forcess to useread/writecolor cells (ignoredanddisabledin
Use Std. Colormap mode, below).. Normally, xv allocatesread-only color
cells, which allows it to share colors with other prografisiou useread/write
color cells, no otherprogramcanusethe colormapentriesthat xv is using,and
vice-versa. The major advantages that usingread/writecolor cells allows the
Apply function in the xv color editor window to operatemuch faster, and
allows theAuto-Apply while dragging feature tadbeusedatall. Also notethat
this commands only enabledf you arerunningxv on a PseudoColodisplay.
See“Appendix E: Color Allocation in xv' for more information on display
modes.

Normal Colors xv's normalcolor allocationmode. For any given picture,xv figuresout what
colorsshouldbe allocated,andtries to allocatethem (read-only,or read/write,
asdeterminedoy the Read/Write Colors setting). If any color allocationfails,
xvwill try afew othertricks, and generallyjust mapthe remainingcolors (the
ones it didn't get) into thelosestcolors that itid get.

Perfect Colors WhenPerfect Colors is turnedon, xv proceedsasin the Normal Colors case.
If any color allocationrequestfails, all colorsarefreed,and xv createstself a
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Uze Own Colormap

Uze Std, Caolormap

privatecolormap,andtries all overagain. It is assumedhat havinga private
colormapwill provide more colorsthanallocatingout of the alreadypartially-
used system default colormap.

Like Perfect Colors, but it doesn’teventry to allocate out of the system
colormap. Instead,it startsoff by creatingits own colormap,and allocating
from there. Slightly fasterthan Perfect Colors mode. Also useful,ascertain
X servers(AIX 3.1 running on an RS6000,for instance)never report an
allocation error for read-onlycolor cells. They just return the closestcolor
foundin the systemcolormap. Generallynice behaviorbutit preventsPerfect
Colors mode from ever allocating a colormap...

An entirely different color allocationmode. Insteadof picking the (generally
unique) colors that eachimage requires,this mode forces all imagesto be
displayed(dithered)usingthe samesetof (standard)colors. The downsideis

thattheimagesdon’t look asnice astheydoin the othermodes. The upsideis

that you candisplay many imagessimultaneouslyby running more than one
copy of xv) without instantlyrunningout of colors. The settingof Read/Write

Colors is ignored whilen this mode. Also, this modeis the only oneavailable
when you are displaying images in 24-bit mode.

Section 3.4: Root Display Modes

Root

While xv normally displaysan imagein its own window, it is also

w i d e
Raoot: tiled

Root: integer tiled
Root: mirrored
Root integer mirrored
Root: center tiled
Root: centered
Root: centered, warp

Root: centered. brick

Raoot symmetrical tiled
Root symmetrical mirrored

possiblefor it to display imageson the root window (a.k.a. ‘the

desktop’). You would normally usethis featurefrom the command-
line, aspart of somesortof X startupscript, to put up a background
patternor imageof your choice. See”Section12.6: 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 tf®ot menu, as shown.

Onenoteregardingroot display: it is not possiblefor xv to receive
button presses or keyboard presses in the root window. Asthaoh,
areseveralfunctionsthatcannotbe usedwhile in a ‘root’ mode,such

as pixel tracking, image editing, pan and zoom operations|feyou

wantto do suchthings,you’ll haveto temporarilyreturnto ‘window’ mode,andreturnto ‘root’ modewhen
you're finished. Also, when you are in a ‘root’ mode, you will not be able to get rid a&f/ttentrolswindow.
At bestyou caniconify it (usingyour window manager). There’sa goodreasorfor this. If you couldgetrid
of thewindow, therewould be no way to evergetit back(sinceit won't seekeypressesr mouseclicksin the

root window).

Oneothernote: If you arerunningxv on certain24-bit displays,wherethe ‘default’ visual type is an 8-bit
PseudoColorbut xv in its clevernesshasdecidedto usea 24-bit TrueColormode,you will not be able to
switchthe displayto a root mode. This is becausexv requiresthe visual usedin the ‘window’ modeto bethe
sameasthe visual usedfor the ‘root” modes. In the caseof thesetypesof displays,it is not possibleto put a
24-bit TrueColorimageon the root window. You cangetthis to work by usingthe ‘-visual default ’
command-line option, which will forcevto use the ‘default’ visual for both the ‘window’ and ‘root’ modes.

Also note: This is only necessaryo get this menuto work on suchdisplays. If you usethe ‘-root

" or

‘-rmode ' command-line optionsv will automatically use patented “DoTheRightThing” technology...
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Wl {1 ] o
O Displaysthe imagein a window. If you were previouslyin a ‘root’ mode,the root window
will also be cleared.
Root: tiled

XWIXVIXVI] Theimageis displayedin the root window. Oneimageis displayedalignedwith the top-left
%%%E cornerof the screen. Theimageis thenduplicatedtowardsthe bottomandright edgesof the
Darbarl7ll - screen, as many times as necessary to fill the screen.

Reot: integer tiled

MW Similar to Root: Tiled, exceptthatthe imageis first shrunksothatits width andheightare
%'W'W integer divisors of the screen’s width and heighhis keepstheimagesalongthe bottomand
XWXV right edges of the screen from being ‘chopped-off'.

SESE

Note: usingany of the ‘resizing’ commandgsuchasNormal, 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

IXWINXIXV]] Tiles the original imagewith versionsthat havebeenhorizontallyflipped, vertically flipped,
%g%% andboth horizontallyandvertically flipped. This getsrid of the sharpdividing lines where
YA LAYIYR]

tiled images meet. The effect is quite interesting.

Reot: integer mirrored

g%%% Like Root: Mirrored , but also doesthe integer-izationdescribedunder the Root: Integer
D] Tiled entry.
DAAXDAIAX]

Root: center tiled

xvDwxv| Like Root: Tiled, butit positionsthe imagesso that one of themis centeredon the screen,
%%% andtherestaretiled off in all directions. Visually pleasingwithout the imagesizedistortion
Raraisart - @SSociated witlRoot: Integer Tiled.

Root: centered

Displaysa singleimagecenteredn the root window, surroundedy black, or your choice of
] any other solid color. (Se&éection 12: Modifyingv Behaviof for more information.)

Reoot: centered, warp

\\\\\\'///// Displaysa singleimagecenteredn the root window, surroundedy a black andwhite ‘warp’
pattern,which producessomemildly visually pleasingMoiré effects. The colorscanalsobe
///‘\ chosen by the user. (Se®ettion 12: Modifyingcv Behaviof for details.)

Root: centered, brick

Displaysa singleimagecenteredn the root window, surroundedy a black andwhite ‘brick’
=XV pattern. Again, the colors can be set by the user.
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Reot: symmetrical tiled

%%%Ef Tiles imageson the root window suchthat the imagesare symmetricaroundthe horizontal
u {

and vertical center lines of the screen.

Reot: symmetrical mirrored

ummﬁi‘ Like theRoot: symmetrical tiled mode, but the images are also mirrored.

Note: The three ‘centered’ modes(Root: Centered Root: Centered, Warp, and Root: Centered,
Brick, but notRoot: Center Tiled) requirethe creationof a Pixmapthe sizeof the screen. This canbea
fairly largerequestor resourcesandwill fail on a color X terminalwith insufficientmemory. Theycan
alsorequirethe transmissiorof considerablymoredatathanthe other‘root’ modes. If you're on a brain-
damagedX terminalhangingoff a slow network,you shouldprobablygo somewhereslse. Barring that,
you should certainly avoid the ‘centered’ modes.

Also note: If you quikv while displaying an image on the root winddtwe imagewill remainin the root

window, andthe colorsusedby the imagewill remainallocated. This is generallyregardedas correct
behavior. If you decideyou want to get rid of the root imageto free up resourcespr simply because
you're sick of seeingit, the quickestrouteis to run ‘xv -clear ', which will clearthe root window,

release any allocated colors, and exit. Alternatedgirootor any otherX programthat putsthingsin the

root window should be able to do the trick as well.

Section 3.5: The 24/8 Bit Menu

24/8 Bit
~3-bit mode =3 xv has a whopping grand total of two internal image formats: 8-bit
24-bit mode =8 colormappedand 24-bit RGB. Everyimageyou loadis convertedto one
of thesetwo formats,as part of the image loading procedure before you
Lock current maode ever get to see the image.
Quick 24-—=8
v Slow 2428
Best 248

Thereare a few crucial differencesbetweenthesetwo modes. In 8-bit mode,you havea colormap,and
thuscolor-editingchangegsee” Section5: The Color Editor’) canhappenmuchmorequickly. On the
downside,most of the image editing functions only actually operateon 24-bit images. (Suchas the
Algorithms menu,describedater in this section.) If you usethesefunctions,xv will convertthe 8-bit
imageinto a 24-bitimage,operateon the 24-bit data,andconvertthe resultbackto an 8-bit image. As a
result,artifactscanbe introducedfrom the imageconversions.As such,if you're goingto 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 yohangemodes. You canalso
force xv to remainin the currentmode,andselecthow the programwill convert24-bitimagesinto 8-bit
images.
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2—bit meode =12]

24-hit mode =B

Lock current mode

Qujck 24—=8

Slove 24—=8

Best 24-—=>=8

Forcesthe programinto 8-bit mode when selected. If you are currently
working on a 24-bit image,it will be convertedinto an 8-bit imageusingthe
selectedconversionalgorithm (seebelow), and the 24-bit datawill be thrown
away.

Forcesthe programinto 24-bit mode whenselected. If you currentlyworking
on an 8-bit image,it will be convertednto a 24-bitimageandthe 8-bit image
will bethrownaway. Notethatif you areworking on a 24-bitimage,switchto
8-bit mode, and switch backto 24-bit mode your 24-bit datawill havebeen
lostin the conversions.A dialog box will pop up to alertyou of this potential
problem.

Normally, xv will switch between8 and 24-bit modesbasedon the imagetype
(if youloada 24-bitimage,it’ll switchto 24-bit mode, otherwiseit will use8-
bit mode). Turningthis optionon will forcexvto remainin the currentmode.
Onereasornthatyou might wish to this would beto lock xv into 8-bit mode so
that 24-bit imagesare shownditheredwith the ‘Slow’ algorithm (seebelow),
which producedetterlooking imageson 8-bit displays. (Justdon’t try to save
the image afterwards!)

Converts24-bit imagesto 8-bit imagesby ditheringwith a fixed 6x6x6 RGB
colormap. lItis the quickest of the three algorithing,alsogenerallyproduces
the worst images. It can also be selectedvia the ‘-quick24’ command-line
option or X resource.

The defaultalgorithm. Takesabouttwice aslong asthe Fastalgorithm. Uses
the median-cutalgorithm to pick a setof 256 colors, and then dithers with
thesecolors. It canbe selectedvia the ‘-slow24’ command-lineoption or X
resource.

By far and away the slowest of the algorithms. Can take up torteraslong
asthe Slow algorithm. Usesa clevererversionof the median-cutalgorithmto
pick a bettersetof 256 colorsthanthe slow algorithm. Doesnot dither. This
might look bestf you're goingto be expandingheimageby very much,asthe
ditheringin the othertwo algorithmsbecomesrsery noticeable. You canalso
select this option via the ‘-best24’ command-line option or X resource.

Note that none of the three 24->8 algorithm choices immediately does
anything. They merely selectwhich algorithmwill be usedthe next time xv
feels a need to convert a 24-bit image into an 8-bit image.

Version 3.10a

December 29, 1994



Section 3: The Control Window 16

Section 3.6: Image Algorithms

glgorithims
Unda &ll Bl
Elur... Bh
Sharpen... s
Edge Detect He
Embaoss =2m
Ol Painting Eo
Blend =12
Copy Rotate,,, Ht
Clear Rotate., 5T
Pizelize... Hp
Spread.. -1
Despeckle.. Bk

xv now has the ability to run a number of standardimage-processing
algorithmson the currentimage, or any rectangularportion of the current

image. If thereis a currentselectionrectangle(See“Section2.2: Selection

Rectangl®), the algorithmwill only affectthe selectedarea. Otherwise the

algorithms operate on the entire image.

Algorithms are chosen via the Algorithms menu, and are executed
immediately. Algorithms arecumulative,in thatif yourun an algorithmon
an image, and then run a secatglorithm,the secondalgorithmoperateon
the modified image produced by the first algorithm. And so on.

See“AppendixH: Adding Algorithmsto xv’ for information on how you
can add additional algorithms to this menu.

Also, it shouldbe notedthatthe algorithmsoperateon 24-bitimages. If you
are currently operatingon an 8-bit image, and you run an algorithm, the
imagewill be convertedup to 24-bits, the algorithm will be run, and the

resultwill be convertedbackto 8-bits usingthe currently selected?4->8 algorithm. As such,if you're
going to be doing a lot of algorithm-ing,you may find it fasterto temporarily switch to 24-bit mode
Likewise, if you intend to run multiple algorithmson the sameimage (say, a Blur followed by an
Embosg, you should definitely switch to 24-bit mode to maintain full 24-bit precision on the
intermediateimages(i.e., to preventnoise from being addedto the image by any intermediate24->8

conversions).

Unde all =10
Elur.., Eh
Sharpen... Hz

The (normally dimmed-out)undo All selectionundoesany andall algorithms
that havebeenrun on the currentimage. It restoreghe imageto the stateit
wasin whenthefirst algorithmwasexecutedandit alsoputsxv backinto the
8/24-bit mode iwasin.

Keyboard Equivalent<Meta> u

Runs a convolution over each plane (geken,blue)of theimage,usinga n*n

convolution mask consisting of all 1’$t hasthe effectof, for eachpixel in the
image,replacingit with the averagevalueof all the pixelsin the n*n rectangle
centered around the pixel in question. Wheuselectthis commanda dialog
box is openedup to requesthe valuefor ‘n’. Valuesmustbe greaterthan or

equal to ‘3’, and theynustalsobeodd(e.g.3,7,5,9,11).Largervaluesblur the
image to a greater extent.

Warning! This algorithm, due to its n? nature,can get very slow as n is
increased. Values above ‘15’ aren’t particularly recommended.

Note: This commandis a reasonablavay to turn ditheredblack-and-white
imagesbackinto somesemblancef the greyscalehat they probablyoriginally
started as.

Keyboard Equivalent<Meta> b

Runsan edge-sharpeninglgorithmon theimage,which attemptsto maximize
contrast betweeadjacenpixels. Promptsfor a ‘strength’valueof 0% through
99%.
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Edge Detect

Embeoss

il Painting

Elend

He

Hm

Ho

=h

Keyboard Equivalent<Meta> s

Runsa convolutionusinga pair of convolutions,one which detectshorizontal
edges, and one which detects vertical edges. The convolution is done
separatelyfor eachplane(red, green,blue) of the image. It is only donefor
pixelsthathavethe 3x3 maskfully containedwithin theimage,to avoid pesky
edgeconditions. Onenote: sinceit runsan edgedetectionseparatelyor each
plane of the image, the results are colorful. You'll get red edges thbezare
edgesdn theredplane,yellow edgesvhenthereareedgesn theredandgreen
planesandsoon. If you'd like atraditionalgrey edgedetection(basedon the
overall intensity of eachpixel), you shouldusethe Saturation dial in the xv
color editor (See “Section5.3.3: The SaturationControl') to completely
desaturatall the colorsin the image(turning it grey)first. Then,the results
will also be grey.

Keyboard Equivalent<Meta> e

Runsan algorithmthat producesifty ‘embossedimagesby usinga variation
of the edgedetectionalgorithm. It producesgreyscale(8-bit) imageswhere
mostof the imageis shownasa mediumgray. ‘Leading’ edges(edgesfound
on the top and left sides)are shown as a lighter gray, and ‘trailing’ edges
(bottom and right edges)are shown as a darker gray. The image wind up
looking like pseudo-3-dsort of like the Motif toolkit. You canthenusethe
White dial in the xv color editor (See”Section5.3.2: The White Remapping
Control’) to colorize the image as you see fit

Keyboard Equivalent<Meta> m

Does an ‘oil transfer’, as describedin the book “Beyond Photography”,by
Holzman. It is a sort of localizedsmearing. The basicalgorithmis to takea
rectangle(7x7 in this case)centeredaround the current pixel, compute a
histogramof these(49) pixels, and replacethe current pixel with the ‘most
popular’ pixel as determined by the histogram.

Keyboard Equivalent<Meta> o

Blendsa rectangularselectionout of existenceby replacingthe selectedarea
with a radial gradientfill. Eachpixel on the edgeof the selectionretainsits
original color, the pixel in the centeris replacedby the averageof all the edge
pixels, and all remainingpixels are replacedby the weightedaverageof the
centerpixel and the edgepixel (along the line that runs through the center
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.., =t

Clear Rotate,, BT

Pizelize.. Ep

Spread.. =S

Doesarbitrary (smooth)rotation of the entire image (or the selectedregion).
You will be promptedto entera rotationamount,in degrees. Positivevalues
rotatethe imagecounter-clockwisenegativevaluesrotatethe imageclockwise.
The Copy Rotate function makesa copy of the selection rotatesit, and pastes
it back on top of the original, like so:

Original, un-otated image Original, un-otated image

—

\

Copy Rotate j W

\/vﬂ

Newly-rotatedimage

Keyboard Equivalent<Meta> t

Also doesarbitrary smoothrotation, as with the Copy Rotate command,but
this versionclearsthe original image (using the ‘current color’, see“Section
2.1: Displaying Pixel Valuésbefore pasting the rotated version, like so:

Newly cleared area

\

Newly-rotated image

Original, un-rotatedimage

Keyboard Equivalent<Meta> T

Runs a ‘pixelizationalgorithm,suitablefor obscuringsensitiveand/ornaughty
partsof animage. Popsopena dialog box which promptsfor eithera single
value‘m’, or a pair of values'mxn’. Dividestheimage(or the selectedegion)
up intomby-m squares (if a single value was enterednday-n rectanglegif a
pair of valueswere entered). Eachareais filled with the averagecolor of all

pixels contained within the area.

Keyboard Equivalent<Meta> p

Runsa ‘random spread’algorithm on the selectedareaof the image (or the
entireimage). Popsup a dialog box which promptsfor either a single value
‘m’, or apairof values'mxn’. In the caseof the singlevalue,eachpixel in the
imageis swappedvith someotherrandompixel locatedwithin a distanceof m
pixels from the first pixel. If two valuesare entered,eachpixel is swapped
with anotherpixel locatedwithin £m, £n of the original pixel. This can
producean interesting'de-rez’ effect. Whetherit's usefulor not is for you to
decide.

Keyboard Equivalent<Meta> S
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Despeckle.. =k Runsa despecklingalgorithm, also known as a medianfilter amongimage-
processingeircles. This algorithmis good at removingminor noise from an
image,suchasyou’ll normally find on scanned-irfaxesandthe like. It may
also prove useful for de-ditheringimages,turning black-and-whitedithered
imagesinto greyscalémages,andditheredcolor imagesinto unditheredcolor
images. Note that the Blur algorithm canalsobe usedin the sameway, and
may do a better job of un-dithering. However, the DeSpeckle algorithm
generally leaves edges alone, unlikeBh& algorithm, whichblurseverything
uniformly.

This algorithmrunsthroughthe selectedareaof the image,andfor eachpixel

in theimage,looks at the m-by-m squarecenteredaroundthe pixel. It replaces
the pixel with the medianvalue of the pixelsfoundin the square. As with the

Blur algorithm, you will be prompted for a value af! The value mushot be

lessthan‘3’, andit mustbeodd. Largervalueshavea greatereffect, though
‘3’ should be sufficient for most purposes.

Keyboard Equivalent<Meta> k

Section 3.7: Cropping Commands

Crop Cropsthe imageto the current selectionrectangle. This commandis only
available when a cropping rectanglehas been drawn on the image. See
“Section 2.3: Croppirigor further information.
Keyboard Equivalent
ntrop Returnsthe image to its normal, uncroppedstate. This commandis only
availableafter the imagehasbeencropped. See“Section2.3: Cropping for
further information.
Keyboard Equivalentu
AutoCrop Cropsoff any constant-colobordersthatexistin theimage. It will cropto the

smallestrectanglethat encloseghe ‘interesting’ sectionof the image. It may
not always appearto work becauseof minor invisible color changesin the
image. As such,it works beston computer-generateidhages,and not aswell
on scannedimages. In an attemptto get around this problem, if you
AutoCrop while in 24-bit Mode, it will crop off portionsthatchangeby 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 the <Ctrl> key and pressingthe arrow keys on your
keyboard. Eachpressof the keyswill removeonerow (or column)of pixels from the appropriateedge.
For example, pressingCtrl><Up> will crop off the bottom rovof theimage. Likewise, <Ctrl><Down>

will crop off the top row<CtrI><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’ will work regardles®f whetheror not thereis a selectionrectanglecurrentlydrawn.
If you accidentally crop too much off the image, you can usétii&rop commanddescribedaboveto get
the original image back.

Note that cropping neveractually changeshe image, only what portions are displayed. The original
image can always be restored usingWin€rop command.Also, notethatthe ‘cropping’ commandsand
the ‘zoom’ commands (Se&ection 2.4: Zoomirly are related, in that both affect thasible portion’ of
the image. The cropping commands maintain the same expansion factors by making the window larger or
smaller, while the zooming commands maintainghmewindow size,andstretchthe relevantportion 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 featureaddedto Version 3.10 is the ability to cut and pastearbitrary rectangularportions of
images. You cancut (andcopy) and pastewithin a singleimage,betweentwo differentimages,or even
betweentwo running copiesof xv. You canevencut or copy a portion of an image,exit xv, go out for
dinner, come back, restaqt, and paste the previously-copied portion into the current image.

Copied image data is normally stored withie X Server'smemory(in the‘XV_CLIPBOARD property),
andremainsthereuntil someotherdatais copied,or until the X Serveris reset(i.e., whenyou log off).
This allows you to transfer image data between different copieg ahdthe xv's canevenberunningon
different machines.

If thereis not enoughservermemoryavailableto hold the copiedimagedata(this canhappenf you copy

alargeamountof data,andyou’re usingan X Terminal,asopposedo a workstation),xv will detectthis,

and fall back to using a file (‘.xvclip ') in your home directory. Needlessto say, this precludes
transferring data betweea's running on different machines, but it's better than nothing.

=
Copy. First, you must selecta region to copy, via the selectionrectangle
mechanism (SeeSection 2.2:SelectionRectanglg). Then,usethis command
to copy the selected data to the ‘clipboard’.
Keyboard Equivalent<Meta> c
¥ Cut. Operatesjust like the Copy command,exceptthat it also clearsthe
selectionto the ‘current color’, which is setusingthe pixel measurementbol.
See ‘Section 2.1: Displaying Pixel Value®r further information.
Keyboard Equivalent<Meta> x
Paste If thereis no selectionrectanglecurrently drawn, the first time you

issuethe Pastecommandjt will createa selectionrectanglethe sizeandshape
of theimagedatathatwill be pasted. You maymoveandresizethis rectangle
asyou seefit (See“Section2.2: SelectionRectangl®). Then,whenyou have
the selectionappropriatelyadjusted hit Pastea secondtime to actually paste
the clipboard contents onto the image.

Ontheotherhand,if you havea selectionrectangledrawnwhenyou hit Paste
the first time, the image will be pasted into the selected area immediately.

Keyboard Equivalent<Meta> v
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= Clear. Clearsthe selectedegionto the ‘currentcolor’, which is setusingthe
pixel measurement tool. SeBéction 2.1: Displaying Pixel Values

Keyboard Equivalent<Meta> d

Section 3.9: The Pad Command

The Pad commands the oppositeof the Crop command. Sortof. It letsyou adda borderof a specified
size to the edgesof the image. It also lets you resizeimagesto somedesiredsize without manually
expandingor croppingthe image. But it goesfurther thanthat. Thereare a whole slew of interesting
effects available, as described below:

Pad. Brings up the dialog box shown below.

Keyboard EquivalentP

X pad

Pad Method: | Salid Fill | | Defaults |

Mew Image Size [ RGE  []
Width Height Cipague Enter a color name Corange’), or
e et e an RGE color specification. (e.4.
T : \ : r.a.b" or ‘Oxrraghb’
480 =70 x 19 (5] Cancel

Section 3.9.1: Pad Methods

» 5olid Fill There are three primary Pad methods,as shown to the left. These
Run ‘hggen’ methodsare accessiblevia the ‘Pad Method’ menu, which says‘Solid
Load Image Fill'" in the dialog box shownabove. In all casesthe Pad command

operatesn the samebasicway: A new image of the desiredsize is
created, it is filled as specified, and the original image is pastedroattewimage,centered.If the new
imageis smallerthanthe original image,the originalimagewill becropped. Otherwise the areaoutside
the original image will have the new background.

Note: The new,paddedmagewill havethe same8/24-bitmodeasthe original. As such,you probably
wantto switchto 24-bit Mode beforeissuingthe Pad command particularlyif you intendto modify the
image further. (SeeSection 3.5: The 24/8 Bit Mehi

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

name, (as specified in the Xifgb.txt ’ file), by RGB valuesin the range0-
255, separatedy commage.g.'0,255,128’),or by RGB valuesin hexadecimal
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(e.g. 'Ox00ff80"). In each case,the string you enter is parsed,and the
background is filled solid with the specified color.

Run "bggen’ The externalprogrambggenis executedto generatethe background. This
programis normally distributedwith xv, andxv assumeshat the executablas
locatedsomewheren your searchpath (suchas‘/usr/local/bin/bggen ).
bggencan generatebackgroundgradients,at a specifiedangle. The gradient
canbethe entire size of the backgroundor it canrepeatmultiple times. See
“Section11: External Program$ for a completedescriptionof the bggen
command.

Lead Image An image file in any of th&v-supported formats mayeloadedandusedasthe
background. In this case,the backgroundsize (and thereforethe size of the
padded image) is equal to the size of the loaded background imageLwéant
a different size, you cdnadthe backgroundmage(asaregularimage),resize
it asyou seefit, saveit, andusethe newly savedversionasthe backgroundor
the original image.

Section 3.9.2: Image Size Dials

New Image Size L] Thesedials let you specify the size of the new, paddedimagein the
width Height “Solid” and “Run ‘bggen™ modes. In the “Load Image” mode,the
e, L, dialsaredisabled asthe newimagesizeis dictatedby the size of the

: g : B loaded image.

=il ’

e o If theimagesizedialsareenabledthe small buttonabovethemresets
480 270 th_emto the size qf the currently-loadedimage. Note that padding
€] 32| L] ] with the ‘new’ size equal to the current size won’t actually do

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

Section 3.9.3: Opaque-ness

RCE [ This dial setsthe ‘opaque-itude’of the foreground(the original image). Normally,
Opague this is setto ‘100%’, which simply meansthat everywherethe original imageand
e, the backgroundbverlap,the original imageis whatyou'll see. If you setthe dial to
- - ‘0%’, then wherever the original image and the backgrawedlap,the background
B \ : is what you'll see. In any case,at points where the foregroundimage does not
K overlapthe backgroundyou’ll seethe backgroundunmodified. (Practicalupshot:
100 at ‘0%’ you will only see the background.)

Of course,mostof the interestingeffectshappenwhenthe dial is setto intermediatevalues,wherethe
foreground image will appear semi-transparent.

Therearefour modesthe ‘Opaque’dial canoperatein. They are selectedby clicking the buttonlocated
above the ‘Opaque’ dial.

RGB The two images are blended together in the most obvious way. Each RGB color
componenin the newimageis computedby taking a weightedaverageof the
RGB componentsfrom 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 overlappingpixels, only the Intensity componentgthe V' in the HSV
colorspacesee“AppendixD: RGB & HSV Colorspacey of the pixels are
blended usingthe sameweightedaveragecalculationshownabove. If you set
the ‘Opaque’ value t©%’, brightnesf overlappingpixelswill be completely
determinedby the ‘background’ pixel. It's possibleto get someinteresting
‘masking’ effects and whatnot by playing around with black&white
backgrounds.

Similarto INT, exceptthatit is the Saturationcomponen{the ‘S’ in the HSV
colorspacesee“AppendixD: RGB & HSV Colorspacey of the two pixels
that will be blendedtogether,again using the weighted averagecalculation.
The effects possible with this one are considerablymore subtle, and not
necessarily interesting. It is mainly included for completeness.

In this case the colorsof the two overlappingpixels areblended. You canget
someinterestingeffects by setting‘Opaque’to ‘0%’, and loading a colorful
rainbowbackground.In this case at all overlappingpixels, it will be asif the
foreground image were a greyscaletransparency,as the brightness and
saturatiorwill be controlledby theforegroundandthe color will be controlled
by the background.

TechnicalNote: The HUE casedoesnot simply do a weightedaverageof the

two huecomponents.Instead,it plotsthe two pointson the edgeof a standard
color wheel,drawsa straightline betweenthem, and picks a point along this

line based on the ‘Opaque’ value (i.e., the larger the valueldkerit is to the

‘foreground’ endpoint of the line). Asrasult,the HUE settingcanaffectboth

the hue and saturationcomponentof the computedpixel. While this makes
this ‘Opaque’ mode somewhat unlike the others, once atgisia fine example
of xv's trademark “Do The Right Thing” technology.

Section 3.10: Text Annotation

Startingin xv version3.10, it is how possibleto do text annotation or what we in the businesscall
“putting wordson the picture”. Thereis onething to note,beforeyou go diving in: xv's text annotation
ability is Really Lame. | mean,Big Time Lame. It's awkwardto use (to saythe least),and not very
powerful. Frankly, it's an embarrassment. Buwgybeit'll be useful to someone.

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

A

Text Annotation. First, if you havea selectionrectangledrawn,getrid of it.
Click this buttonto bring up a dialog box, whereyou can entera single-line
string. After you enterthe stringandpress<Return> (or the Ok buttonin the
dialog box), you will be presentedwith an appropriately-sizedselection
rectangle. You mayrepositionandresizethis rectangleasyou seefit. When
you havethe rectanglejust so, usethe Pastecommandto put the text on the
image. The text will be pastedin the current color (See “Section 2.1:
Displaying Pixel Values). The text will be stretchedto fit the selection
rectangle.

Keyboard EquivalentA

Note: if youwantto changethe color of the pastedext, pick a newcolor (via the ‘eyedropper’ described
in “Section2.1: DisplayingPixel Values), andissuethe Text Annotation commandagain. (It is not
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sufficientto simply Pasteagain.) Notethatif you havea selectionrectangledrawn,the Text Annotation
commandwill not changethe position or shapeof the rectangleto reflect 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 possibledelayged

grabs which can give you time to shuffle some windows around before the grab takes place. You can also
dodelayed auto-grabhswvhich 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 buttonbringsup the xv grab dialog box shown
(and described) below.

Keyboard Equivalent<Ctrl> g

=| Wi grab - |l
Grab: after delay, Left button grabs a window, Middle button
grabs a rectangular area, Right button cancels,
futeSrab: after delay, grabs the window the cursar is
positioned in, Delay must be nen—zers,
Celay: secohds |:| Hide ¥V windows
| Crab Cancel _

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

@ You cangrabthe entire contentsof a window (including its frame)by clicking
the Left mousebuttonin a window. If you click the Left buttonsomewheren
the root window, the entire screenwill be loadedinto xv. Note: if you Left-
click somewherenside a window whose contentsare drawn in a different
visualthanthe frame (ashappensn many 24-bit graphicssystemswherethe
defaultvisualis an 8-bit PseudoColorbut the window contentsmay be drawn
in 24-bit TrueColor),the window frame will not be includedin the grabbed
image. (It is not possible to grab data from two different visuals
simultaneously.)

@ You cangraban arbitraryregion of the screenby clicking the Middle mouse
buttonanddragginga rectanglein exactlythe sameway you draw a cropping
rectangle. Whenyou releasethe mousebutton, the contentsof this rectangle
will be readfrom the screenand loadedinto xv. Note: the imagewill be
grabbedwith respectto the visual of the outermostwindow that completely
encloseshe grabbedectangle. (Practicalupshot: on 24-bit systemsif you try
to grabthe contentsof a 24-bit window, plus someof the (8-bit) root window,
window frames, etc., you witiot get what you probably wanted. Sorry.)
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H Or, alternately you cansimply abortthe Grab commandby clicking the Right
mouse button anywhere on the screen.

A delayedgrab is very similar to a normal grab, exceptthat xv will wait for the specfiednumberof
seconds, and then beep once to signify the start of the Y@mbcanthenpressthe Left, Middle, or Right
mousebuttons,asdescribedabove. To do a delayedgrab, simply entera non-zeronumberin the ‘Delay’
field, and press th&rab button in thexv grabdialog box.

A delayedauto-grabis anothermatterentirely. Whenyou issuethis command(by enteringa non-zero
numberin the ‘Delay’ field, andpressinghe AutoGrab button),xv will sleepfor the specifiednumberof
seconds,and then automatically grab the full contentsof whatevertop-level window the mouseis
positionedinsideof. This makesit possibleto grabthingslike pull-down menusthat cannotbe captured
using the normal grab method. For example,to grab a pull-down menuin anotherprogram,setthe
‘Delay’ field to somethingsmall (say,'S’ seconds)hit the AutoGrab button, go to your other program,
andopenup the pull-down menu. Continueholding the menuopenuntil xv beepsonce (signifying the
start of the grab), and then beepstwice (signifying the end of the grab). The entire top-level window
containingyour menuwill be copiedinto xv. If you get morethanyou want, you caneasily crop off the
rest, using the cropping commands. (S&ection 2.3: Croppiriy

Note: You may not be able @Grab all of thexvwindows, at least not windows owned by tvaoing the
grabbing. If you run into this minor inconvenience, simply staga@ndcopy of xv anduseit to grabthe
windows from the firskv (or vice-versa).

You canusethe Grab commandfor a wide variety of purposes.For example you canuseit to print the
contentsof anywindow (or the whole screen)y grabbingthe appropriatémage,andthensavingit asa
PostScript file.

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

You canalsousethe Grab commando pick ‘just the right colors’ for any application. Simply startthe
application in questiorGrab the window intaxv, and use th&v coloreditor to twiddle the colorsaround
to your heart’s content.

Note: theGrab command does netork on MacintoshegunningMacXin a ‘rootless’ mode,whichisn’t
too surprising, if you think about it...

Section 3.12: Working With Multiple Files

xv providesa setof controlsthat let you convenientlyoperateon a list of images. To usethe following
commandsyou’ll haveto startup xv with a list of filenames. For example you couldtype ‘xv *.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 filenamesare listed in a scrollablewindow, as shownbelow. The currentselectionis shownin
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.jpg .
hajime24.jpg

; Delete
ez, |
indysys.jpg 45 ZE files

Section 3.12.1: Operating a List Window

The scrollbar operates as follows:

» clicking in thetop or bottomarrow of the scrollbarscrollsthe list by oneline in the appropriate
direction. It will continue to scroll the list as long as you hold the mouse down.

» Thethumb (the small rectanglein the middle of the scrollbar)showsroughly wherein the list
you are. You canchangeyour positionin thelist by clicking anddraggingthe thumbto another
position in the scrollbar. The list will scroll around as you move the thumb.

* You canscroll the list up or down a pageat a time by clicking in the grey region betweenthe
thumb and the top or bottom arrows.

» If you click on a name in the list, that name will become highlighted. You carttdragghlight
bar up and down, and the list will scroll appropriately.

» It is alsopossibleto controlthe list window from the keyboard. In all casesyou mustmakesure
thatthe window seeshe keypress. Generally this meansyou haveto havethe cursorinsidethe
window, though your window manager may also require you to click inside the window first.

* The up anddown arrow keys move the highlight bar up anddown. If the baris at the top or
bottom of the window, the list will scroll one line.

» The<PageUp>and<PageDown>keysscroll the list up or down a pageat a time. Thesekeys
may be called <Previous>and <Next> on your keyboard. You can probablyalso pageup and
down by typing<shift>-<Up> and<shift>-<Down>.

» Pressinghe <Home> key will jump to the beginningof the list. Pressinghe <End> key will
jump to the bottomof the list. If you don’t have<Home> and <End> keyson your keyboard,
you may be able to emulate them by holding <shift> and typing the <PageUp> and
<PageDown>keys.

Section 3.12.2: The File Commands

You candirectly view anyimagein thelist by double-clickingonits filename. If xv is unableto loadthe
file (for any of a variety of reasons), it'll display an appropriate error message.

Attemptsto loadthe nextfile in thelist. If it is unableto load the nextfile, it

will continuedown the list until it successfulljoadsa file. If it getsto the
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bottom of the list without successfulljjoadinga file, it will put up the default
image.

Keyboard EquivalenkSpace>

Prey

Attempts toloadthe previousfile in thelist. If it is unableto loadthe previous
file, it will continueup thelist until it successfullyoadsa file. If it getsto the
top of the list without successfullyloading a file, it will put up the default
image.

Keyboard Equivalenkbackspace>

This commandlets you deletethe currently selectedfile from the list (and
optionally delete the associated disk file). Note that the currently selected file
the one with the highlight bar on it. While this is generallythe sameasthe
currently displayed image, it doesn’t have to be.

Keyboard EquivalengCtrl> d

The Delete commandwill pop up a window asking you what you want to
delete. Your choices are:

List Entry, whichwill removethe highlightednamefrom the list. (Keyboard
Equivalent:<Enter>)

Disk File, which will remove the highlighted name from the list agbdelete
the associatedlisk file. This removesunwantedimages,just like manually
typing ‘rm <filename> ' in another window. (Keyboard Equivalent:
<Ctrl> d)

Cancel which lets you get out of the Delete commandwithout actually
deleting anything. (Keyboard EquivalerEsc>

Opensthe xv load window, which lets you load imagesthat weren't specified

on the original command-line. See"Section8: The Load Window” for more
details.Note: this function hasbeenmostly takenover by the visual schnauzer
(See“Section6: The Visual Schnauzé) but remainsfor largely historical
reasons. (lis considerably faster than teehnauzerhowever...)

Keyboard EquivalengCtrl> |

Opensthe xv savewindow, which lets you savethe currentimage (or current

selectedarea) in a variety of image formats. See“Section9: The Save
Window” for more details.

Keyboard EquivalenkCtrl> s
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Prints the currentimage to a PostScript device.. This commandtakes a

somewhatUnix-centric approachto printing, but it may work on other
operatingsystems.Whenyou issuethis commandjt opensa dialogbox which
prompts you for the ‘print’ command to use. Normally, this is jpst °, but if
you'd like to sendthe outputto anotherprinter, you could usesomethinglike
‘lpor -Pelsewhere '. (And right after you do that, you shouldchangethe
nameof that printer!) You changethe default commandthe appearsn this
window by usingthe ‘xv.print ’ X resource. See“Section12.10.5: Other
Resources

Anyway, entersomecommandthat will havethe desiredeffect. xv will open
up the xv postscriptwindow, whereyou can fine-tune the size, position, and
rotation of your image.See“Section10: The PostScriptWindow” for more
information. Whenyou pressthe Ok button,xv will generatethe appropriate
PostScript, and feed it astdin ' to the command you entered earlier.

Keyboard Equivalen&gCtrl> p

Section 3.12.3: Image Reloading

It is occasionallydesirableto reloadan imagefile becausdahe contentsof the file have changed. For
example you could be downloadinga file, andyou might wantto keepreloadingthe file to checkon the
progresf the download. Or perhapsyou havea programthat generatesmages,andyou’d like to view
these images without any manual intervention.

Xv provides a way to reload an image via an external signal. If you sexrdpghecessa SIGQUIT signal
(“kill -QUIT <pi d>’, or ‘kill -3 <pi d>" on most systems),the programwill reload the
currently selectedile. (The onethatis currently highlightedin the xv controls window filenamelist.)
This behavioris exactlythe sameashitting <Return> in the xv controlswindow. If xv is currentlyin a
state where hittinggReturn> in the controls window won’t load an image (i.e., some popialpg box is
grabbing all such events), then sending this signal won’t work either.

An idea: You couldwrite a ‘clock’ programthat, oncea minute,generates really spiffy looking picture
of the currenttime (with color gradations3-d extrudednumberswhatever) then sendsxv the signalto
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 alsohasa ‘polling mode’, enabledby the *-poll ’ option. Whenit is turnedon, xv will attemptto
recognize when the currently displayed file changes on disk. (WittratUNIX beinga multi-taskingOS,
it's perfectlypossibleto haveanotherprocesamodify a file while xv is displayingit.) Whenthe current
file changesxv will reload it.

You canusethis featureto getxv to monitor all sortsof things. For example,if you haveone of those
programsthat automaticallygoesout andftps the latestversionof the US weathermap, (and you do, in
the unsupt directory), then you can have xv automaticallyreload the map whenevera 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 evenusexv asa sort of frame buffer, to allow otherwisenon-X programsto displaygraphics.
Justhave your programdraw on its own internal ‘frame buffer’ (just an appropriatelysized hunk of
memory), and periodically write it out to a file in somexwsupportedformat. The PBM/PGM/PPM
formats are trivial to write. Seethe documentationin the doc subdirectoryof the xv distribution.
Anyhow, periodically write the imageto a file, and 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 obvious result of xvs patented “Keep-Adding-Code-Until-It-

windows Breaks” Technology,there are considerablymore commands features,
Visual Schnauzer Ay cool gizmos,anddubiousdesigndecisionghanwill comfortablyfit in the
Color Editor e Xv controlswindow.
Irmage Info i _ _ . . ,
Image Comments A Luclfny_, this is npthmgthat bolting-on a couplemore top-level windows
Tt ety At won't fix, which is the method that has been used.

This is wherethe Windows menucomesinto play, thoughin practice

About XY 3 you'll probably just use the keyboard equivalentsto open the other
#\ Keyboard Help windows. | know do.

Wisual Schnauzer *¥  Opens up av visual schnauzewindow (you can have up to four of them). The
visual schnauzerlets you manipulateyour image file collection in a nifty
Point’'n’Click, Drag’n’Drop, What You Seels What You Get, GraphicalUser
Interface. Despiteall that, it's actually a usefulthing. See“Section6: The
Visual Schnauzé&ifor more info.

Keyboard Equivalent<Ctrl> v

Color Editor 8 Opensand closesthe xv color editor window. The color editor providesyou
with an interesting collection of color manipulation doodads,including a
colormap editor, hue remappingcontrols, arbitrary R, G, B, and | gamma
correction curves, and so on. S&ecttion 5: The Color Editbfor more info.

Keyboard Equivalente

Image Info I Opensand closesthe xv info window. This window gives you detailed
information aboutthe currentimage, the currentselection,the success/failure
of the color allocationcode,andsuch. See"Section4: The Info Window" for
more info.

Keyboard Equivalenti

Image Comments A Opensthe xvimagecommentsvindow. This lets you view any commentshat
may be encodedin the currentimage. It doesnot let you add or edit any
commentsasthat’s a projectfor a later release. Note that, currently,the vast
majority of imagesdo not havecommentsn them. My fault, no doubt. See
“Section 7.2: The Comment Windb¥or more details.

Keyboard Equivalent<Ctrl> ¢
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Text Yiew

fhout #4Y

#\W keyboard Help

Aa

Opensthe xv text viewer window. Displays the contentsof the currently
selectedfile (i.e., the file selectedin the filename list in the xv controls
window), as ASCII text, or as a hexadecimaldump. This happens
automaticallywhenxv triesto load a file in a formatit doesn’trecognize. See
“Section 7: The TextView WinddWwor more info.

Keyboard Equivalent<Ctrl> t

Opensthe xv text viewerwindow, and displaysversioninformation, copyright
notice, licensing information, the author’s email addresses,and such.
Basically, it's the text of the first two (or so) pages of this manual.

Keyboard Equivalent<Ctrl> a

Opensthe xv text viewerwindow, and displaysa summaryof all the keyboard
equivalents and mouse button permutations.

Section 3.14: Other Commands

fAbout ¥y

/s

CIuit

Doesexactlythe samething asthe About XV commanddescribedn “Section
3.13: The Windows Meriu displays version number, licensing info, etc.

‘Reloads’anddisplaysthe xv logo image,which not only containsthe version
number and revision date of this copyalgohas some nifty 3-D fish.

The logo image also displayswho, if anyone,this particular copy of xv is
licensedto. If it still says"UNREGISTEREDCOPY”, you shouldprobablydo
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 giovray, just in case you're interested.
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Section 4: The Info Window

s info - |l
XY — Version 3.10 Rey: 9727394 BEN
by Jlohn Bradley (bradley@dccs. upenn.edu) feT
Copyright 19394, lohn Bradley — all Rights Reserved
Filenarme: wet—tgif
Formadt: GIFE7, B hits per pizel, non—interlaced. (238148 hytes)
Resalution: B4 x 480
Cropping: Lnones
Expansion; 100% = 100% (B40 = 480)
Selection: <nanes
Colors: Cot 110 out of 241 colors, (109 uniguel
Cot 131 ‘close’ colors,
E40x430 GIFE7, S-hit mode, Got 110 out of 241 colors, (103 unigue)

Section 4.1: Overview

This window displays information about the current imagdor allocation,expansiongropping,andany
error messages.lt can be openedby issuingthe Image Info command. (Selectimage Info from the
Windows menuin the xv controlswindow, or typei in any openxv window.) You canclosethe window
by usingthe Image Info commandwhile the window is open. You canalsoclosethe window by clicking
anywhere inside of it.

The top portion of the window displaysthe programname,versionnumber,and revisiondate. It also
showsthe University of Pennsylvaniahield, the PennNetlogo, the copyrightnotice, and of course,the
author’s name.

Section 4.2: The Fields

The “Filename”field displaysthe nameof the currentlyloadedfile. The nameis displayedwithout any
leadingpathname. If thereis no currentlyloadedimage(i.e., you're looking at the defaultimage,or a
grabbed image) this field will display “<none>".

The “Format”field displaysinformationdescribingwhatimageformatthefile is storedin, andhow large
the file is (in bytes).

The “Resolution”field showsthe width andheight(in imagepixels) of the loadedimage. Notethatthis
doesnot necessarilyhaveanythingto do with the size of the imagecurrently displayedon 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, this field will show“<none>". If you are viewing a croppedportion of an
image,this field will displaysomethinglike “247x128rectanglestartingat 132,421". See"Section2.3:
Cropping for more details.
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The“Expansion”field givesyou informationabouthow theimageis displayed. It candisplaysomething
like “158.00%x 137.00% (505 x 273)". This tells you that the currentdisplayedimageis 505 pixels
wide and 273 pixels high, andthatit is 1.58 timeswider and 1.37 times higherthanthe original image
(which, in this case, had a size of 320x200).

The “Selection” field displaysthe size and position of the currently-drawnselectionrectangle. If there
isn’t a current selection, this field will show “<none>*".

The “Colors” field gives you detailedinformation on how well (or poorly) color allocationwent. If
everything went reasonably well it will display something like:

Got all 67 desired colors. (66 unique)

This meansthat 67 entriesin the image’scolormapwere usedin the image,but that only 66 of these
colorsweredifferent,asfar asthe X serveris concerned.(e.qg.,if ‘white’ (255,255,255waslisted twice
in the image’s colormayit, would only allocateone X colorcell,but would still countas?2 successfutolor
allocations).

See"Appendix E: Color Allocation” for a completediscussiorof how colorsareallocatedandwhatthe
“Colors” field can tell you.

Notethatthe fields arefilled in asinformationbecomesvailable. As such,they canbe usedasa rough
‘progressindicator’ whenloadingimages. Whenyou beginloading,all the fields are cleared. Oncethe

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

Section 4.3: Status Lines
The bottom two lines in the info window display various error messageswarnings, and status
information. These two lines are also duplicated irxtheontrolswindow.

The upper line is the more commonly usédnormally displaysa one-linesummaryof the currentimage
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
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Section 5.1: Overview

The xv color editor providesa powerful systemfor manipulatingcolor images. Sincethereare many
different reasonswhy a personwould want to modify an image’s colors, and many different types of
imagesthat may needmodification, thereis no one color manipulationtool that would be ‘best’ for all
purposes.Becauseof this problem,xv givesthe userthreedifferent color tools, all of which canbe used
simultaneously.

» ColormapEditing: This tool letsyou arbitrarily modify individual colormapentries. Useful for
modifying the color of captionsor otherthingsthat havebeenaddedto images. Also works well
on imagesthat havea small numberof colors, suchasimagesgeneratedy ‘drawing’ or CAD
programs. It's alsoan easyway to spiff up boring 1-bit black and white images. Note that the
Colormap Editingtool isnot available when you are B¥-bit mode
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» HSV Modification: This tool lets you alter the image globally in the HSV colorspace. (See
“Appendix D: RGB and HSV Colorspacesfor moreinfo.) Here are examplesof 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 Moadification: This tool lets you route the red, green,and blue color componentf an
image through independent mappigctions. Thefunctionscaneitherbethe standardgamma
function, or any arbitrary function that can be drawn with straightline segmentsor a cubic
spline. SeeSection 5.3.4: The Intensity Grapr more info about graph functions.

The major useof the RGB Madification tool is to correctfor the differing color responsecurvesof
variouscolor monitors,printers,andscanners.This is thetool to usewhenthe imageis too red,
for instance.

Thesethreetools aretied togetherin a fixed order. The ColormapEditing tool operatesn the original
colorsin theimage. The outputof this tool is pipedinto the HSV Modification tool. Its outputis piped

into the RGB Modification tool.

displayed.

The output from the RGB Modification tool is what actually gets

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/H5W

Reyvwid

Randaorm

I y=1=0y

Blue

Section 5.2: The Colormap Editing Tool

The top portion of this window showsthe colormapof the
current image. There afié cellsacrossandup to 16 rows
down, for a maximum of 256 color cells. Only cells
actually usedsomewheren the image are shownin this
array.

The currently selectedcolor cell is shown with a thick
border. You canchangehe selectionby clicking anywhere
in the array. If you drag the mouse throuhis area,you'll
seethe dials at the bottomchangeto track the currentpixel
values.

You canalsoselecta color cell by clicking anywheren the
imagewindow. Whicheverpixel value you were on when
you let go of the mousewill becomethe new selectedccolor
cell.

You candefinea smoothlygradated-angeof colorsby Left
clicking on the color cell that marks the ‘start’ of the
range,andMiddle clicking on the color cell that marksthe
‘end’ of the range. Intervening color cells will be
interpolated betweenthe colors of the ‘start’ and ‘end’
colorcells.
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Since certainimageswill have many colors that are the same,or nearly the same,it is sometimes
convenient to group color cells together. Grouped color cells all take on the samarabdtrangingany
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 gro{igight clicking on cellsthatare
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/ungroupingechniqueto copy colorsfrom onecolor cell to another. Left click
on the sourcecolor cell, Right click on the destinationcolor cell, andRight click on the destinationcolor
cell again (to ungroup it).

Section 5.2.1: Using the Dial Controls
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At the bottom of the Colormap Editing tool are three dials
thatlet you setthe color of the currentcolor cell (or group of
cells). By default,the dials control the Red, Green,and Blue
component®f the RGB colorspacebut they canalso control
the Hue, Saturation,and Value componentsof the HSV
colorspace. (The RGB/HSV button controls this.)

Regardlessf whatthey control, all dialsin xv work the same

way. Clicking on the single arrowsincrease/decreagte value by 1. Clicking on the double arrows
increase/decreaghe value by a largeramount(16 in this case). If you click on one of the arrows,and
hold the mouse button down, the increase/decrease will repeat until you release the mouse button.

You canalsoclick in the generalareaof the pointerand simply dragit to the positionyou want. The
further your mousecursoris from the centerof the dial, the more precisethe control will be. While
dragging, you do not have to keep the cursor inside the dial window.

Collndo

Revert

RGE/H5W

Section 5.2.2: Colormap Editing Commands

Undoesthe last changemadeto the colormapthat resultedin a color cell
changingvalue. This includes grouping and ungroupingcolor cells, and
changing any of the dials.

Undoesall color changes.Returnsthe colormapto its original state. Destroys
any groups that you may have created.

Togglesthe Colormap Editing dials betweenediting colorsin terms of Red,
Green, and Blue, and editing colors in terms of Hue, Saturation, and Value.
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Crey

Turns color imagesinto greyscaleimagesby changingthe colormap. This
replaceseach color cell with a greyscalerepresentatiorof itself. Use the
Revert command to restore the colors.

Reywid

This commandbehavedlifferently, dependingon the settingof the RGB/HSV
mode. (You can tell which mode you're in by the titles on the dials.)

In RGB mode, eachcolor componentis separatelyinverted’. For example,
Yellow (which is composedf full red, full green,and no blue) would turn to
Blue (no red, no green, full blue).

In HSV mode, only the Value (intensity) component is ‘inverted’. The &ihek
Saturationcomponentgemainthe same. In this mode, bright colors turn to
dark versions of the same color. For example, a Yellow would turn Brown.

Randaorm

Generates randomcolormap. This is of questionableusefulnessbut it will
occasionally come up with pleasing color combinations thangwerwould’ve
comeup with yourself. Soit staysin. It works beston imageswith a small
numberof colors. Notethatit respectscell groupings,soif yourimagehasa
lot of colors, you can createa few large groupsand then use the Random
command.

Note: It is HIGHLY RECOMMENDEDthatif you're usingthe ColormapEditing tool, you do not use
either the HSV Modification tool or the RGB Modification tool. If you do, the results can be quite
confusing. For example,you might edit a color cell, and set its color valuesto producea purple.
However, becauseof HSV/RGB Modification further down the line, the actual color displayedon the
image (and in the color cell) is yellow. It confuses me, it'll probably confuse you, too.

Section 5.3: The HSV Maodification Tools

WTO . There are four separate controls in the HSV Maodification tool.
¢ B C . At the top of the window are a pair of circular controls that handle hue
v Moy M remapping.
3} R
EElPp B0 O _EENR, €0 [ Lower down is a circular control thataps'white’ (andgreys)to a specified

O [ D] L [ . .
leflvislelsvi color. Thereis alsodial control that lets you saturate/desaturatbe colors

831 8§ 8: of the image.

% & SelERlaiE Finally, at the bottomthereis a graphwindow that lets you modify intensity
[\ values via an arbitrary remapping function.
W M| T B

O OF \\\-
EleEs @

Intensity
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Section 5.3.1: Hue Remapping Controls

HSW Medification Thesetwo dials are usedto define a sourceand a destination
From To 'S rangeof huevalues. Every huein the sourcerange(defined
o B o B in the From dial) gets mapped to the value of the
correspondingpoint in the destinationrange (definedin the
Todial).
i i b i . . . . .
Eachdial hasa pair of radial lineswith handlesat their ends.
R R - . .
ZZge, 300 O 3300, e CW Betweenthe two lines an arc is drawnwith an arrow at one
= ] = v end. The wedgedrawn by theselines and the arc definesa
|EJ||G |‘-T?' "T" i ||'D||G |‘-T?’ "T i | range of values (in degrees). The direction of the arc
&1 Oz O3 (clockwise,or counter-clockwise)leterminesthe direction of
()4 ()5 ()6 RSt this range of values (increasing or decreasing).

Distributedaroundthe dial aretick marksandthe letters‘R’,
Y, ‘G’, ‘C’, ‘B, and‘M’. Theselettersstandfor the colors Red, Yellow, Green,Cyan, Blue, and
Magenta, and they show where these colors appear on the circle.

Therangeis shownnumericallybelowthe control. By defaultthe rangeis ‘330°, 30° CW’. This means
that a rangeof values[330°, 331°, 332, ... 359, 0°, 1°, ... 28, 29°, 30°] hasbeendefined. Note that
(being a circle) it wraps back tG @fter 359.

The range can be changed in maifferentways. You canclick onthe‘handles’at the endof theradial

linesandmovethemaround. If you click insidethe dial, but not on oneof the handlesyou’ll be ableto

dragthe rangearoundasa singleobject. Therearealso5 buttonsbelow the dial that let you rotatethe

range, flip the direction of theinge,andincrease/decreaske sizeof the rangewhile keepingit centered
around the same value.

In its default state, th€o dial is set tdhe samerangeasthe From dial. Whenthetwo dialsaresetto the
same range, they are effectively ‘turned off’, and ignored.

An example of hue remapping:

1. As a simple exampleof the sort of things you can do with the hue remappingcontrol, we'll
change the color of th&D fish in the default(xv logo) imagewithout changingany othercolors
in theimage. Sincethefish aredrawnusingmanydifferent shadef pink, you would not want
to do this with the ColormapEditing tool. It would takeforever,or at leastmostof your lunch
break.

2. Getthe defaultimageup onthe screenby running xv without specifyingany filenameson the
command line. Open up th& color editorwindow via theColor Editor command.

3. Next, click the mouse in the image window aindg it around. You'll find thapixelsin thefish
bodies have a Hue component value of ‘O’ (which corresponds to pure red).

4. To remapthis hue, simply adjustthe From dial so that its rangeincludesthis Hue value. (It
probably already does, by defaulfhentwiddle the To dial to remapthe hues. If youfind more
than the fiskchangingcolor, you canshrinkthe From rangesoit coversa smallerrangeof hues.
This may help.

Note that the valuesprinted when you are tracking pixel valuesin the imageare the valuesbeforethe
HSVModificationtool is applied. For example the backgroundf the defaultimagewill still claim to be
blue, regardles®f what color you may havechangedt to. Thisis sothatyou know whatHue valueyou
will need to remap if you want to change its color again.

If you press th&esetbutton thais locatednearthe hueremappingcontrols,it will effectivelydisablethe
hue remapping by setting tA® range equal to thérom range.
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Below the hueremappingcontrolsare a groupof ‘radio buttons’. You canhaveup to six different hue
remappingshappening simultaneously. Higher numbered mappings take precedenceover lower
numbered mappings.

An example of multiple hue remappings:

1. Draw aFromrange that is a complete circle. The easigstto dothisis to drawa rangethatis
nearlyafull circle,thenclick andhold downthe ‘increaserange’buttonlocatedbelowthe From
range dial until the range stops getting bigger.

2. Copy this range to th€o range by pressing tHeesetbutton.

3. Rotate théTorange slightly, by either clicking and dragging anywhere inftheangedial, or by
using the ‘rotate clockwise’ and ‘rotate counter-clockwise’ buttons located belove tlaage.

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

Now, supposeyou’d like to adjustthe sky color of your (tint-modified) image,without affecting
anythingelse. Clicking on the sky in theimagewindow revealsthatthe backgroundstill hasan
(original) hue of around240. To modify this hue without affecting anythingelse,we’ll needa
second hue remapping.

6. Click onthe 2 radiobutton. Thedialswill changeto someotherdefaultsetting. As before,set
the From rangeto encompasshe value 240, preferablyas ‘tightly’ as possible,and setthe To
rangeto producethe desiredbackgroundcolor. Note that sinceboth the sky andthe oceanare
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 aitpuéremappings notfed asinputinto

any of the otherhueremappings. The hueremappingsalwaysoperateon the hue valuesin the original

image. In this examplef remapping#1 adds32 to all huevalues therebymappingthe blue background
(value240)into a purple-blue(value272),remapping#2 still seeshe backgroundat 240,and canremap
it to anythingit likes. Similarly, in the sameexample,if remapping#1 hasmappeda green-bluecolor

(value 208) into blue (value 240), remapping #2 will not map this into another coldar &semapping
#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, ‘whit€including black,andall the greysin betweenhas
G E no Hue or Saturationcomponents. As such,it is not possibleto use the hue
remappingcontrolsto changethe color of white pixelsin the image,sincethey

have no ‘color’ to change.

The white remapping control gives you a way to add Hue and Saturation

oe 0 componentdo all the whitesin the image. It consistsof a movablepoint in a
color dial. The angleof the dot from the centerof the dial determineshe Hue
component. The distanceof the dot from the centerof the dial determineshe
Saturation component. The further the iddtom the centerof the dial, the more
saturated the color will be.

You cancontrol the white remappingcontrolin severalways. You canclick on the handleanddragit
around with the mouse. There are also four buttons provided under the dial. One pair allowstgbe to
the handle clockwise and counter-clockwise without chaniggrdjstancefrom the center. The otherpair

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

The currentHue and Saturationvaluesprovidedby the control are displayedbelow 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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Thereis alsoa checkboxthat will let you turn off the white remappingcontrol. This lets you quickly
compareyour modified ‘white’ with the original white. You can also effectively disable the white
remappingcontrol by puttingthe handlebackin the centerof the control. The easiestvay to dothisis to
click and hold the ‘move towards center’ button until the saturation value gets down to 0%.

Example:

1. Pressthe Grey buttonin the Colormap Editing tool. This turnsall the colorsin theimageinto
shades of grey.

2. Dragthehandlein the white remappingcontrol halfway down towardsthe ‘R’ mark. The Hue
and Saturationvaluesshouldbe roughly 0° and 50%. The image shouldnow be displayedin
shades of pink.

Section 5.3.3: The Saturation Control

Saturation The saturationcontrol lets you globally increaseor decreasehe color saturation
REITy of the image. In effect, it is much like the ‘color’ control on most color
televisions.
B = The saturationcontrolis a dial that operatesexactly like the dials describedn

5 . “Section 5.2.1: Using the Dial Contraldn short, you can click and holtbwn
any of the four buttonsin the bottom of the control to increaseor decreasghe
35] control’s value. You can also click on the dial itself and move the pointer
around directly.

The saturationcontrol hasvaluesthat rangefrom -100%’ to ‘+100%’. At its defaultsettingof ‘0%’, the
saturationcontrol hasno effecton theimage. As the valuesincreasethe colorsbecomemore saturated,
up to ‘+100%’, at which point every color is fully saturated. Likewise, as valuesdecreasethe colors
becomedesaturated At ‘-100%’, everycolor will be completelydesaturatedi.e., a shadeof grey). Note
that thiscontrolis appliedafterthe White Remappingcontrol, soif you ‘greyify’ theimageby completely
desaturating ityouwill not be ableto color it usingthe White Remappingcontrol. You couldgetaround
this problemby savingthe (now grey) image,andreloading,or you could simply usethe Grey buttonin
the Colormap Editor instead.

Unless you're trying for somgpecialeffects,the usefulrangeof this controlis probably+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 ~ The Intensity graph allows you to phangethe brightnessof_the
image, changethe contrastof the image, and get some unique
vy effects.
R Thelntensitygraph is a functiothatlets you remapintensityvalues
== (the Value componentin the HSV Colorspace)nto other intensity
% values. The input and output values of this function both range
RESET 0to 255. Theinput valuesrangealongthe x axis of this graph(the
" horizontal). For everyinput value(point alongthe x axis) thereis a
uniqueoutput value determinedby the height of the graphat that

point. In the graph’s default state,the function is a straightline
from bottom-left to top-right. In this case, each input value
produces an equivalent output value, and the graph has no effect.

There are a number of ‘handles’ along the graph. These providengparmeansof interactingwith the
graph. You canmovethemaroundarbitrarily, subjectto thesetwo constraints:the handlesat the far left
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and far right of the graph can only be moved vertically, and handlesmust remain betweentheir
neighboring handles for the graph to remain a proper function.

The handlesare normally connectedy a splinecurve. To seethis, moveone of the handlesby clicking
anddraggingit. (Notethatthe x,y positionof the currenthandleis displayedwhile the mousebuttonis
held down.) The functionwill remaina smoothlycurvedline that passeghroughall the handles. You
canchangethis behaviorby putting the functioninto ‘lines’ mode. Pressthe button. The function
will changeto a seriesof line segmentghat connectthe handles. Pressthe buttonto go backto
‘spline’ mode.

The nexttwo buttonslet you add or deletehandles. The =] buttonwill inserta handleinto the largest
‘gap’ in the function. The[®] buttonwill removea handlefrom the smallestgap’ in the function. You
canhaveasfew as2 handlespr asmanyas16. Notethatasthe numberof handleggetslarge,the spline
will start getting out of control. You may wish to switch to ‘lines’ mode in this case.

Thel= button puts everything back on a strailjé connectingoottom-leftto top-right(a 1:1 function).
It does not change the number of handles, nor does it changgadiséions of the handles.

The[*] buttonlets you setthe function curve by enteringa single number. The functionis setequalto
the gamma function:

y = 255[ (i + 255}
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.

] Gammavaluesof lessthan 1.00 but greaterthan 0.00 resultin ‘exponential’
curves which will dim the image.

E Gammavaluesgreaterthan 1.00 resultin ‘logarithmic’ curves, which will
brighten the image. Try it and see.

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

j Gamma values less than -1 result in reversed ‘logarithmic’ curves.
There is a shortcut for tf=] button. Typeg while the mouse is inside the graph window.

Also, touchingany of the handlesafter a [*] commandwill put the graphbackinto its ‘normal’ mode.
(Either ‘spline’ or ‘lines’ depending on which of the top two buttons is turned on.)

Generally, wheneverou movea graphhandleandlet go of it, theimagewill beredrawnto showyouthe
effects of what you’ve done. This can be time-consuming if you inteme¥e manypointsaround. You
cantemporarilypreventthe redisplayof theimageby holding down a <shift> key. Continueto hold the
<shift> key downwhile you movethe handlesto the new position. Releaseahe <shift> key whenyou're
done, and the image will be redisplayed.
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Section 5.4: The RGB Modification Tool

RGE Modification The RGBModificationtool is a collectionof threegraphwindows,eachof
RET] which operateon oneof the component®f the RGB colorspace.This tool
lets you perform global color-correctionon the image by boosting or
cutting the valuesof oneor more of the RGB color components.You can
usethis to correctfor color screenghatare‘too blue’, or for color printers
e that produce ‘brownish’ output, or whatever.

4|-{] Z]2

s The graphswork exactly as explainedin “Section5.3.4: The Intensity
GrapH.

Creen

modification tool to add color to imagesthat didn’t have color to begin
with. For instance, you can ‘pseudo-color’ a greyscale image.

o~
o~ Neat Trick: In addition to color-correction,you can use the RGB
—_
=N

Blue

An example of pseudo-coloring:

1. Adjustthe Redgraphsothatthereis a strongred presenceon the right side of the graph,and
none on the left, or in the middle.

2. Adjustthe Greengraphsothatthereis a stronggreenpresencen the middle of the graph,and
none on the left or right.

3. Adjustthe Blue graphso that thereis a strongblue presenceon the left side of the graph,and
none on the left, or in the middle.

4. The graphs should look roughly like this:

Fedl

Gre

You nowhavea transformatiorthatwill takegreyscaldmagesanddisplaythemin pseudo-colorusinga
‘temperature’ color scheme. Neato!
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Section 5.5: The Color Editor Controls

fpply

Brite

Reset

Thesebuttons provide generalcontrol over the whole xv

MNaMaod

Dirn

color editor window. You can display the image with or
without color modification, save and recall presets,and

Morm

Sharp

4 | cutres undo/redochanges. Also, conveniencecontrols are given

HistEqQ

Coull

for performingsomeof the mostcommonoperationon the
Intensity graph.

Apply

MNoMad

Undao

Redo

Reset

Displaysthe imageusingthe currentHSV andRGB Modifications. Also turns
the ‘Display with HSV/RGB mods checkboxon. (Seebelow.) This is only
useful when theAuto-apply HSV/RGB mods checkbox is off.

Keyboard Equivalent<Meta> a

Displaysthe imagewithout any HSV or RGB Modifications. Also turnsthe
‘Display with HSV/RGB mods checkbox off.

Undoes the last change to the HSV or RGB controls.

It maybe helpful to think of xv asmaintaininga seriesof 32 ‘snapshotsof the
HSV and RGB controls. You are normally looking at the last frame in this
series. Th&Jndo control moves you backwards in the series.

Only availableafter you've hit Undo. Moves you forward in the ‘snapshot’
seriesdescribedabove. Notethatif you havehit Undo afew times(i.e., you're
now looking at someframe in the middle of the series),and you changean
HSV or RGB control,all subsequenframesin the seriesarethrown away,and
the current state becomes that last frame in the series.

Resetsall HSV and RGB controlsto their defaultsettings. Doesn’taffect the
Colormap Editing tool. Notethatthesedefaultsettingscanbe changedusing
the Setcommand described below.

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

Pressingany of thesebuttonsrecallsa preset(a completeset of valuesfor the
HSV and RGB controls). By default, the presets are:

1. Binary intensity. Every color in the imageis eitherat full brightnessor
black. Givesimagesa neat‘neon’ sortof look, muchlike the SaturdayNight
Live credits of the late-70’s.

2. Binary colors. The image will be shown using only the 8 binary
combinationsof red, green,and blue. (e.g. black, blue, green,cyan, red,
magenta, yellow, white)
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5et

CUtRes

Close

Brite

Dirm

Sharp

Dull

Maorm

3. Temperaturg@seudo-color.(For useon greyscaldmages) Mapsintensity
values0-255into a ‘temperature’color schemewhereblueis ‘coldest’ andred
is ‘hottest’.

4. Map pseudo-color. (For use on greyscale images) Maps inteakigs0-
255 into somethingakin to the standardelevation map’ color scheme(blue,
green, yellow, brown)

Of course,you can replacethesedefaultswith your own. See*“Section12:
Modifying xv Behaviof for more details.

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

Usedin conjunctionwith the Reset 1, 2, 3, or 4 buttonsto storethe current
settingsof the HSV and RGB controlsinto a preset. To do so, pressthe Set
button, and then presmeof theReset 1, 2, 3, or 4 buttons. The currentHSV

andRGB control settingswill be storedin that preset,aslong asxv continues
running. Thevalueswill belostwhenthe programexits. It is alsopossibleto

savethesevaluespermanently. Seethe CutRes button (below) and * Section
12: Modifying xv Behavidrfor more details.

Copiesthe currentsettingsof the HSV and RGB controls,astext, into the X
server'scut buffer. You canthenusea text editor to paste thes@aluesinto
your ‘. Xdefaults ' (or ‘.Xresources ) file. This letsyou savethe current
settings‘permanently’. See“Section12: Modifying xv Behaviot for more
details.

This button closes thev color editorwindow.

Brightensthe imageby moving all the handlesin the Intensitygraphup by a
constant amount.

Darkensthe imageby moving all the handlesin the Intensitygraphdown by a
constant amount.

Increaseghe contrastof the image by moving handleson the left side of the
Intensitygraph down, and handles on the right side up.

Decreaseshe contrastof the imageby moving handleson the left side of the
Intensitygraph up, and handles on the right side down.

Normalizesthe image so that the darkestpixels in the image are given an
intensity of ‘0’, and the brightest pixels are given an intensity of ‘255’.
Intermediate colorareinterpolatedaccordingly. This forcestheimageto have
the full (maximum) dynamic range.

Keyboard EquivalentN
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HistEqQ

Runsa histogramequalizationalgorithm on the currently displayedregion of
the image. Thatis, if you're cropped,it will only run the algorithm on the
croppedsection. Note, however,that the only modification it makesto the
image is to generatea bizarre corrective Intensity curve. As such, if you
HistEq a sectionof the image,the restof the imagewill probablynot be what
you'd want. Also note thahe histogramcurvewill ‘go away’if youtouchany
of the handles in thmmtensitygraph window, just like a ‘gamma’ curve would.

Keyboard Equivalentd

Display with H5W/RGE maods,

The ‘Display with HSV/RGB mods checkboxtells you whetheror you're looking at a modified image
(checked)or the ‘raw’, unmodified image (unchecked). The Apply and NoMod buttons changethe
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 checkboxcontrols whetheror not the program regeneratesand
redisplays the image after each change to an HSV or RGB contralef8ylt,this checkboxs turnedon,
so that yowcaneasilyseethe resultsof your modifications. However,if youwantto makea largenumber
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’ checkboxcontrols whether or not the image colors are changed
automaticallyas you manipulatethe variousxv color editor dials and graphs. This buttonis normally
turnedon, but for it to haveany effect, you mustbein ‘Read/Write Colors’ mode. See“Section3.3.2:
Color Allocation Commandsand the ‘rw ' modedescribedn “Section12.4: Color Allocation Options
for more information.

F\uto—reset on new image,

The*Auto-reset on new image checkboxcontrolswhetheror notthe HSV and RGB controlsare Reset
backto their default valueswhenevera new imageis loadedup. By default, this is alsoturnedon, as
when you're playingvith the HSV/RGB controls,you probablyonly wantto affectthe currentimage,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 exciting new featurein Version 3.00 was the Visual Schnauzerand while it hasn’t
changeddramaticallyin Version3.10,it’s still plenty exciting. The Visual Schnauzegivesyou a visual
interfaceto the UNIX file system. It lets you view tiny ‘thumbnail’ representationsf your imagefiles,
directories,and otherfiles. It letsyou createdirectories,renamefiles, move and copy files to different
directories, delete files, view image files, view text files, and just generally nose around.

In short,it’s cool, andit shouldbe of someusefor thoseof uswho havelargenumbersof GIF and JPEG
files with non-descriptive MS-DOStyle‘8+3’ filenames.

Note: Unlike mostxv windows, schnauzewindows areresizable. You can decidehow many (or few)
iconsyou’'d like displayedby changingthe size of the schnauzewindow. It alsoshouldbe pointedout
that there are mormommandbuttonsavailablethanareshownat the defaultschnauzesize. If youmake
the window larger, you will be given additional command butt@gklsthe commands are alwagsailable
from theMisc. Commandsmenu.

Section 6.2: Operating the Schnauzer

Click onthe Visual Schnauzerbuttonin the xv controlswindow, or type a <Ctrl> v insideany activexv
window. Thiswill opena schnauzewindow. Thewindow will displaythe contentsof the directorythat
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you werein whenyou startedxv. (Thoughthis behaviorlike somanythings,canbeoverridden. Seethe
description of the-dir ' command-line option inSection 12.9: Miscellaneous Optidns

Thefirst time you openanimagedirectorywith the schnauzeryou’ll find that your imagefiles are not
displayedasspiffy little thumbnailicons, but insteadare shownas genericicons showingthe file format
used. This is becauseheiconsneedto be generatedrom the imagefiles. Displayinga thumbnailicon
would normally requireloadingthe entireimage,compressingt down to a small 80x60ish image,and
ditheringit with somesetof colors. This is a very time-consumingpperation. To avoid doing this every
singletime you opena schnauzewindow, xv lets you do this operationonce,andit maintainsthe results
in a hiddensubdirectory(*.xvpics ) for eachdirectory. This subdirectorycontainsone small (2k) file

for eachfile in the parentdirectory. Theiconsarein an 8-bit per pixel format, pre-ditheredwith a 332
RGB colormap.

So, assumingthat there are someimagefiles in the currentdirectory, the first thing you shoulddo is
generatesomeicons. (If therearen’'tany imagefiles in the currentdirectory,exit xv and startit again
from a directory thatloeshave image files. We’'ll discuss navigating via the schnauzer later.)

Section 6.2.1: Generating Image Icons

To generataconsfor all theimagesin the currentdirectory,issuethe selectAll files commandfrom the
Misc. Commandsmenu. All theiconsin the currentdirectoryshould‘light up’ in someway to signify
that they are selected, with the possible exception ofpiaeent> directory.

Next, issuethe Generateiconscommandrom the Misc. Commandsmenu. xv will beginthe processof
generatingcon files for the selectediles. This processcanbe quite time-consumingparticularlyif you
have dargenumberof files in the directory,or theimagefiles arein the JPEGformat. During this time,
xv is effectively ‘out-to-lunch’, asit will not be payingattentionto any X events. Thereisn’t any way to
stop it either, though if yokill thexv process from another windoywu will succeedn stoppingtheicon
generation.You will notloseany computediconsby doing this, asicon files arewritten out asthey are
computed, so it's perfectly safe to stop the generation via this method.

Also, you'll notethatxv displaysa bar-graph'progressmeter’ at the top of the schnauzewindow while
it's doing this, so you can gaugeroughly how long it will take. lconswill be displayedas 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 abfheenterof the schnauzewindow. You
can changeto any higher-leveldirectory in the currentpath by pulling down 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 commandgives you a more direct route: you just type the pathnameof the
directory you'd like to go to.

Section 6.2.3: Scrolling the Schnauzer
You canscroll the schnauzeby operatingthe vertical scroll bar, which operatesxactly as describedn
“Section 3.12.1: Operating a List Window

You canalsoscroll the window a pageat a time by usingthe <PageUp>and <PageDown>keyson your
keyboard(which may be labeled<Prev> and <Next> on somekeyboards). The <Home> and <End>
keys will take youo the beginningandendof thelist, respectively. (If your keyboarddoesn’thaveHome
andEnd keys, <Shift> <PageUp>and <Shift> <PageDown>may alsowork.) You canscroll thelist a
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line at a time by using the up and down arrow keys. Note, however,that the arrow keys move the
indicator that showthe currentlyselectedile. Likewise,theleft andright arrowkeysmovethe selection
indicator left and right, wrapping at the edges of the window.

Also, if you type a normal, alphabeticcharacterinto the schnauzewindow, it will attemptto scroll the
window sothatthe first file beginningwith that charactemwill be visible. Note thatthis behaviorkeeps
you from typing normakv keyboard equivalents into this window, so don’t even try it.

Section 6.2.4: Selecting Files

Double-clickon animagefile’s icon. Theimageshouldbe loaded,andthe full pathnameof theimage
shouldbe addedto the bottomof the xv controlswindow’s namelist. You canalsodouble-clickon text
files to view them in a TextView window. (See*“Section7: The TextView Window’ for more
information.)

It is possibleto selectmorethanonefile atatime. The easiestvay to do sois to hold downthe <Shift>
key and click on icons. Whenthe <Shift> key is held down, any icons clicked on are simply toggled
betweerbeingselectedandbeingnot selected. All otherfiles remainastheywere. If you type <Shift>
<Space> xv will keepall currently‘lit’ files lit, andlight (andload)thefile afterthelastlit file it finds.
This canbe usefulfor building up a big list of files to deleteby <Shift> <Space>ing your way through
the list, and manually unselecting any files you want to keep.

You canalsoselectfiles by drawing a rectanglearoundiconsthat you want selected. To do so, simply
click in the spacan betweertheicons,anddrag. A rectanglewill bedrawn,andall iconsthatareinside
(or partially inside) the rectangle will be selected. Note that if you drag the rectdindfetop or bottom
of the window, the window will automaticallyscroll. Also, if you hold downthe <Shift> key while you
draw a rectangle, any previously selected icons will continue to remain lit.

Finally, you can also selectfiles by usingthe selectAll files commandfrom the menu(or by typing a
<Ctrl> a) to select all the icons in the currelitectory. If youwantmostof thefiles selectedjt might be
easiesto selectall thefiles, hold downthe <Shift> key, andselectivelyturn off the onesyou don’t want
selected.

If you double-clickon a selectedfile while there are multiple files selectedthe clicked-onfile will be
displayed, anall selected filenames will be copied into thecontrolswindow’s list.

Section 6.2.5: File Management

Onceyou havesomefiles selectedyou can movethemto otherdirectoriesby clicking on a lit icon and
draggingit into oneof the subdirectories.Whenyou pressthe mousebutton,the cursorwill changeto a

‘files’ cursorto indicatethatyou are potentiallymovingfiles around. If you movethe cursornearthe top

or bottom edge of the window, the window will scroll up or down accordingly. Necessaryas the

subdirectoryfolders are alwaysshownat the top of the window. Whenyou movethe cursoron top of a

folder (either the <parent> directory, or one of the subdirectories)the folder will light up to

acknowledgeyour selection. If you releasethe mousebuttonwhile a folder is lit, all currently selected
files (and folders) will be moved into the lit folder.

Note that, using only one schnauzewindow, it's only possibleto move files up or down one directory
level. If you wantto movefiles to completelyunrelateddirectories,you can easily accomplishthis by
openinga secondschnauzewindow (via the opennew Window commandin the menu,or <Ctrl> w).
Get the secondschnauzewindow aimedat the desireddestinationdirectory, and simply drag the files
from the first window into the second window.

Also, whenyou dragfiles around,xv normally ‘moves’ the files from onedirectoryto another. If you'd
like, you can copy files insteadof moving them. Justpress(and hold down) the <Ctrl> key while
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dragging the files. Thiiles’ cursorwill changeto display‘CPY’ aswell, to signify thatyou arecopying
files instead of moving them.

The remainingfile-managementommandgrenamingfiles, deletingfiles, and creatingsubdirectories)
are discussed below.

Section 6.3: The Commands

Misec, Commands There are more commandsavailable in the schnauzerthan are
Change directory..  Ac norm_allydisplayedin the bgttonsat_the bottom of theyvindow. The
Delete filais) ad additionalbuttonswill be displayedif you makethe_ wmdow larger.
New directory.. o Alternately, all commands are always available via the
Fermz Hla i Misc. Commandsmenu shown to the left.

Rescan directory g

Update icons Ay . .
Open new window  sw Notethatthe keyboardequivalentfor all commandghat haveoneis
Generate iconis) Ag listed in the menu, next to the command. (‘¥ mesa@gl1>)

Select all files fa

Text view A . ,
Recursive Update Ap Also note that the bottom two commands Show hidden files, and
Quit xy q Selectfiles, do not appearasbuttons,ever. They're only accessible
Cloce window e via theMisc. Commandsmenu.

Show hidden files
Select files... af

Change directory..  Ac Pops opera dialog box that promptsyou for a directorynameto cd to.
This canbe handyif the directoryyouwantto goto is far awayin the
directory tree.

Keyboard Equivalent<Ctrl> ¢

Delete filels) il This commandcan only be issued when one or more files (or
directories)are selected. It will pop up a confirmationbox to make
sureyou didn’t accidentallyissuethe command. At the confirmation
box, you can typeCtrl> d a second time to s@)k, or pres<xEsc>to
Cancelthe deletion. (Of courseyou canjust click on the appropriate
button,aswell.) Also, notethatif you deletea subdirectoryall files
and directories in that subdirectory will be recursively deleted.
Finally, notethatyou can’t deletethe <parent> directory... for your
own protection.

Keyboard EquivalenkCtrl> d

New directory.. “n When youissuethis commandyou'll be promptedfor a plain filename
for the new directory. You can only create subdirectoriesin the
current directory.

Keyboard EquivalenkCtrl> n
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Rename file..

Rescan directory

Update icons

CIpEr REsw window

Generate confis)

Select all files

Text view

Recursive Update

Ar

Mg

M)

Mgy

9

Mg

s

he

This commandcanonly be usedwhena singlefile (or subdirectory)s
selected. You'll be promptedfor the new name. Also, notethat you
can’t rename thegparent> directory, again, for your own good.

Keyboard EquivalengCtrl> r

Rescanghe currentdirectory. Sinceotherprogramsmay be creating
or deletingfiles in the currentdirectory, the contentsshownin the
schnauzer may not always be up-to-date. Us&#&cancommando
re-read the current directory.

Keyboard EquivalenkCtrl> s

Like the ReScancommand put more seriousaboutit. In additionto
re-readinghe currentdirectorycontentsjt will alsolook for files that
don’t haveicons created(or files that have later modification times
than their associatedcon files) and generateicons for them. After
that, it will look for icon files that no longer have associatedmage
files (which canhappenif you deletethe imagefiles without usingthe
schnauzer)anddeletesthem. Note thatthis commandis not limited
to the selectedfiles, unlike the Generateicon(s) command listed
below.

Keyboard EquivalenkCtrl> u

Opensa new schnauzewindow, up to a maximumof 4. The new
schnauzemopenedwill display the samedirectory that the opening-
schnauzer was displaying.

Keyboard EquivalenkCtrl> w

Unconditionallygenerategconsfor all the currentlyselectediles. As
such,you can only issuethis commandwhen one or more files are
selected.

Keyboard EquivalenkCtrl> g

Selects all files in the current directory.

Keyboard EquivalenkCtrl> a

Displays the currently-selectedile in a TextView window. This

commandcan only be usedwhen thereis exactly one file currently

selected. Note that if you double-clickon a file in an unrecognized
format, xv will automaticallydisplayit in a TextView window. This

command lets you view recognized image files in text mode.

Keyboard EquivalenkCtrl> t

Recursivelywalks its way down a directory tree, starting from the
currentdirectory,and doesan Update commandn eachsubdirectory.
It will follow symboliclinks, if you haveany,andit’s smartenoughto
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Cuit =y

Close window

Shew hidden files

Select files..,

“q

M

A

avoidcircularlinks. It givesyou a nifty way to generatdconsfor an
entire hierarchyof imagefiles. It canalsotakea GoodLong Time,
depending on your particular situation,ispopsup anannoying‘Are
You Sure?” dialog box before it starts working its magic.

Keyboard Equivalent<Ctrl> e

Exits thexv program.

Keyboard EquivalenkCtrl> g

Closes this particular schnauzer window.

Keyboard EquivalenkCtrl> ¢

Toggleswhetheror not *hidden’ files (in Unix, files thathavea ‘.’ as
their first character) should be displayed.

Keyboard Equivalent: <none>

Opensa dialog box that lets you selectfiles by name. Wildcardsare
accepted. It doasot clear any previously selected files.

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

R text Wewer

[E962 bytes, 159 lines|

Copyright Motice p

WY is Copyright 1989, 1994 by John Bradley
Permizzion to copy and distribute Y in its entirety. for E

non—commercial purposes. is hereby granted without fee. provided that
thiz license information and copyright rotice asppear in all copies, —

<l [=

Section 7.1: Overview

xv now hasthe ability to display arbitrarytext data. While thereare severaldifferent waysto causea
TextViewwindow to appear, (such as openargunrecognizedype of file, usingthe Text view command
in the Visual Schnauzeror the TextView, Comments or Licensecommandsn the xv controlswindow)
all of the windows behave the same.

The TextView window hastwo primary modesof operation. It candisplaydataas ASCII text, or it can
display data in hexadecimal format.

There are a total dfvo TextView windowsavailable. Oneis reservedor the Commentscommand. The
other is used for all other text data.

As you might suspectyou can scroll the TextView windows by using the mousein the scroll bars (as
describedn “Section3.12.1; Operatinga List Window”). Likewise, you canscroll the window around
using the arrow keys on your keyboard,the <PageUp> and <PageDown> keys (sometimeslabeled
<Prev>and<Next>) and the<Home>and<End> keys. It behaves as you would expect.

You canswitch modesby pressingthe nice friendly Ascii and Hex buttons. Close (or pressing<Esc>
will close the TextView window.

Section 7.1.2: ASCII Mode

This is the defaultmodefor the TextView windows. It will displaytext of any width andlength. The
only limitation is thatall of the text mustfit into memory. If it doesn’t,you’ll getan appropriateerror
message, and the text will not be displayed.

TextView windowsare resizable. Whenyou changethe size of the main window, the inner text display
window will changesize appropriately,and display more (or less)data. While the default size of all
TextView windows (exceptfor the Comments window) is 80 charactersvide by 24 lines high, thereis
nothing magical about these numbers. They’re only chosen out of a sense of tradition.

When in ASCIl mode, the TAB character (ctrl-1) and the NL character (ctrl-J) are interpresatbasial
on a UNIX system (e.g. tab stopgery8 charactersNL marksendof line). The CR charactei(ctrl-M) is
not displayed.
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All othercontrolcharactergcharactersvith an ASCII valuelessthan‘32’) aredisplayedwith a caret(")
andthe appropriateupper-caséetter. For example,charactemumberl17 (decimal)will be displayedas
l/\QI.

All characterswvith an ASCII value greaterthan 127 are displayedas octal numberswith 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

= a tent Piewer L

File: “wet—t.gif’ 238148 bytes, 14285 Iines|

O00000000: 47 49 d6 38 37 61 80 02 — 20 01 d7F 00 00 00 00 00 GIFE73...0eeeees |40
OO0 10;: 00 00 g3 00 a3 00 00 38 — 35 a3 00 00 38 00 S35 833 ceeesssssstsssss [:]
C0OOOR020: 55 00 33 a3 aa B85 55 65 - 55 55 ff 55 ff 55 55 £F U, ... Uoooo, o, oo,

C=00000030: £F £F 55 65 £F 55 £F ff - £F 55 £f £F £F 00 00 oo L uu.u, ..U, .. ...
Cx0O00040: 03 10 00 08 00 10 18 00 — 00 00 00 20 08 10 10 13
CxOOOO050: Q0 10 18 10 00 28 00 00 — 10 08 18 20 02 03 18 10 . eeleeres saes
CeQOOOO0E0: 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 {,,, . . ©.08,0¢ |4k

<l [=

- Bscii || Hex || Close | -

a

E R R N

This mode is useful for displaying binary data. In fdcgpu havesomebinarydatato display,you might
want to start ugv just to display it, as this mode beats the heck ousiifgthe standardJNIX command
‘od -ha'.

The datais shown 16 bytesto a line. The first numberon eachline is the offset (in hex) from the
beginning of the file. This is followed by tes,shownin hex,andthenin ASCII. Byteswhich havea
value less than 0x20 or greater than Ox7f are shown as a ‘. in the ASCII section.

While you canresizethe window while in Hex mode,changingthe width will not be of any use,asthe
outputis formattedfor an 80 charactemwide TextView window. Making the window wider will just put
unusedspaceon the right side. Making the window narrowerwill just enablethe horizontalscroll bar.
Changing the height of the window may prove useful, however.

Section 7.2: The Comment Window

The xv commentavindow (openedby the Comments commandin the xv controls window) operatesn
exactlythe sameway asthe TextView window. You canevendisplayimagecommentsn Hex mode,
though | don’t see that as being very useful.

Thexv commentwindow displays any comments found in the currently-loaded imagefitbereareno
commentsthe window will be empty. Note that only certainimage formats supportcommentfields
(GIF89, JPEG, TIFF, and PBM/PGM/PPM are the most likely formats to have comments).

Whenever a new image is loaded, strecommentwsindow is updated to reflect threwimagecomments,
or lack thereof.

Wheneveryou savean imagein a format that supportscommentsthe commentsfrom the last loaded
imagewill bewritten outaswell. This letsyoureada file (saya GIF) which hascommentsandwrite it
out in another format (say, JPEG) preserving the comments.
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Currently, xv doesnot give you a way to directly edit the image comments. Given how few images
actually have commentsin them, it seemedike a lot of work for very little gain. (Yeah,| know, if
somethingactually let you edit the comments perhapspeoplewould startenteringsome...) Whatever.
Seemdikely enoughthat this featurewill makeit into a future versionof xv. Of course,that’s exactly
whatl saidin the 3.00documentationa yearanda half ago,soyou maywantto takethat statementvith
a grain of salt...

Until then, if you really want to add or edit the commentsin an image file, write it out as a
PBM/PGM/PPMfile. This formathasa plain-textheader{commentssimply beginwith a ‘#’ character,
which is not part of the comment), and you edit it very easilywith emacsor any otherreasonablgext
editor. Once that's done, you can wus¢o convert the file back into the desired format.
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Section 8: The Load Window
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Load file: |co|0rtes.jpgl |

The xv load window lets you load and view images interactively, without specifying them on the
command line when you staet. While it has been made somewhat obsoletdhbyisual Schnauzerthe
xv loadwindow is considerably quicker.

The load window showsthe contentsof the currentdirectoryin a scrolling window. The files will be
sortedalphabetically,with a small icon for eachindicating the type of file (directory, executable,or
normal file).

This list window operatesn the sameway thatthe onein the xv controlswindow works. (See"Section
3.12.1: Operating a List Winddvior details.) In short, you can operdte scroll bar,dragthe highlight
bar aroundthe window, 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 positibmhoghlight bar),the name

of the highlighted file is copiedto the “Load file” text entry region, located below the list window.
Pressinghe Ok button (or hitting <Return>) will makexv attemptto load the specifiedfile. If the load

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 checkboxoverridesthis behavior,and keepsthe load window
visible until explicitly closed(via the Cancel button). This is handyif you're
using xv to ‘wander arounda directory tree’, and plan to be using the Load
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commandquite often. (Thougha betterway would probablyinvolve usingthe
Visual Schnauzer)

If the image is successfully loaded, its name will be added tosthentrolswindow list. Thiswill let you
quickly reload it later without have to go through #vdoadwindow again.

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

If the specifiedfilename beginswith a ‘' or ‘| characterthe filenamewill be interpretedas a shell
commandto run. Theleadingl’ or ‘|’ is dropped,andthe restof the line is fed to the default system
shell. Thecommands expectedo generateanimagein oneof the xwrecognizedormatsasits standard
output. If the commandreturns non-zero,xv assumest failed, and doesn’ttry to read the output
produced. You can pipe multiple commandgogether. For exampleloading“! xwd | xwdtopnm”
would runxwdto generate a window dump, pipe thakwedtopnmnto convert it to @PMfile, andthatfile
would be piped tawv.

If the specified file is a directoryy will figure that out and (instead of loading it) wélll 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 n&the currentdirectory. If
you click this button,andhold the mousedown, the completepathwill be shown,onedirectoryper line.
You cango ‘up’ the directorytree any numberof levels,all the way up to the root directory, by simply
selecting a directory name in this list.

For thosewho preferthe direct approachyou cansimply typefile or directorynamesin the “Load file”
textentryregion. If youtypea directorynameandhit <Return>, xv will cd to thatdirectoryanddisplay
its contentdn thelist window. If youtypea file nameandhit <Return>, xv will attemptto loadthefile.
You canenterrelative paths(relativeto the currentlydisplayeddirectory),absolutepaths,and evenpaths
that begin with a *~".

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

If thefilenameis solong thatit cannotbe completelydisplayedin the text entry region,a thick line will
appear on the left or right side (or both sides) of the region to show that “there’s more over this way”.

Rescan

Pressingthe Rescan button will rescanthe current directory. While the
contentsof the currentdirectoryarereadeachtime the load window is opened,
it is perfectly possible(given a multitaskingoperatingsystem)that someother
program may add, delete, or rename files in the cudiesttory. xv would not
know if this happened.The Rescanbuttongivesyou an easyway of ‘kicking’
xvinto looking again.

Load all

The Load All buttonsimply copiesthe namesof all ‘plain files’ foundin the
currentdirectory into the xv controls filename list, where you have the Next
andPrev buttons to help you look at a list of files.
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Section 9;: The Save Window

X SgVe
Format: | GIF |

Colors: | Full Calor |
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ceh_res.gif
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ceb_shp.gif E Cancel
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ctrl_24.qif
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ctrl_alg.gif
ctrl_ann.gif Pro Mame
ctrl_clrgif |
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164 files | |seimciad aien [ ]Normal Size

Save file: |co|0rtes.jpgl

Damnedif it doesn’tlook suspiciouslylike the xv load window! The xv savewindow lets you write
imagesback to disk, presumablyafter you've modified them. You can write imagesback in many
different formats, not just the original format.

Warning! Imagesare savedastheyare currently shown!(i.e. At the currentsize,with the currentcolor
modification,rotation,cropping,etc. applied.) The only exceptiongdo this rule areif you aredisplaying
imageson a 1-bit B/W display,or displaying24-bit imageson a non-24-bitdisplay. The fact that such
imageshaveto beditheredin orderto be displayeddoesn’tcountas‘maodification’, andthe file won'’t be
savedas displayed’. As such,you canmanipulateand savecolor imageson a 1-bit display, and 24-bit
images oranytype of display, even if you can’t really see them ‘as they are’.

For the mostpart, the xv savewindow operateexactlylike the xv load window. (See“Section8: The
Load Windowi for details.) Only the differences are listed here.

Whenthe window is openedjt shouldhavethe filenameof the currentlyloadedfile alreadyenteredinto
the text entry region. If you click on a file namein the list window, this namewill be clearedand
replaced with the new name. Likewise, B@mat andColors selectionswill reflectthe currentlyloaded
image. This behaviorcanbe annoyingif you areusingxv to do file format conversionor are routinely
typing the same filename (a piped command, for instance).

Prey Set

The Prev Set button restoresthe Format and Colors choicesto the settings
that were used the last time a file was saved during this particular xun of
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Prey Mame

Likewise,the Prev Namebuttonrestoreghe filenamestringto the valueit had
the last time a file was saved.

At the top of the window are a pair of pull-down meritmat andColors. These menus Igbu choose
the imagefile format and color settingsthat will be usedwhen you savethe image. Normally, they
displaythe formatthat the currentimageis alreadyin. If you changeformats,andyour flenamehasa
recognized suffix (i.e., ".gif’, ".GIF’, .pbm’, etc.), the suffix portion of your filename will be replagiti
the new, appropriate suffix for the selected format.

You canpipe outputfrom xv to otherprogramsby usingthe xv savewindow. If thefirst characteiof the
specified filename is ‘!" or ‘|', the rest of the filename is interpreted as a command toupgeeto, in the
currently selectedmageformat. A fine usefor this featureis directly printing imagesto a PostScript
printer by selecting'PostScript’in the formatslist, andtyping somethingike “| Ipr " asthe filename.

In this casexv will create a temporary file, write the PostScript to that file, and cat the contents of that file
to the enteredcommand. xv will wait for the commandto complete. If the commandcompleted
successfullythe xv savewindow will disappear. If the commandwas unsuccessfulthe window will

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

[]Mormal Size Normally, whenyou savean image,it will be savedat the currentexpansion
(i.e., one screenpixel will map to one image pixel in the saved file).
Sometimes, however, it's desirable to samémageat its original size. Thisis
particularly relevantwhenyou're viewing imageslargerthanyour screen. By
default,xv will automaticallyshrink imagesso that they fit on the screen. If
you savetheseimagesyou'll find thatyou've losta lot of data,that maybeyou
wanted to keep. That's what this checkboxis here for. Note: certain
operations,most notably the Smooth and Dither commandsonly affect the
‘displayed’ image. If you chooseto savean image at its normal size, these
effects will not be in the saved image.

[]selected Area If you havea selectionrectangledrawnon the image,this control canbe used.
When enabled,only the contentsof the selectionwill be saved. This canbe
very usefulif you wantto breakpartsof animageout into their own files, as
wasdoneextensivelyto put togetherthis documentation.(i.e. 1 Grab’bed an
xv window, suchasthis savewindow, movedthe selectionrectanglearoundso
thatit containedvariouspartsof theimage(suchasthe ‘SelectedArea’ button
to the left), and savedthesepartsin their own separatefiles, for use with
Microsoft Word.)

Oneimportantnote: If your selectiongoes‘off-screen’ (beyondthe boundaries
of the xv image window), as can happenwhen you zoom-in to fine-tunethe
position of the selection rectangle, your selection wilttmppedto the window
whenyou saveit, unlessyou alsoturn on the Normal checkbox. You cannot
saveexpandedareasof theimagethatare not visible in the xvimagewindow,
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 containsa list of possiblecolor stylesto
usewhen savingthe image.. Most file formats supportdifferent ‘sub-formats’ for 24-bit color, 8-bit
greyscale1-bit B/W stippled,etc. Not all of themdo. Likewise, not all ‘Color’ choicesare availablein
all formats.

In general, the choices in ti@®lors menu do the following:
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Full Color Savesthe image as currently shown with all color modifications,
cropping,rotation,flipping, resizing,and smoothing. The imagewill
be saved with all of its colors, even if you weren't dbldisplaythem
all on your screen. For example, yoanloada colorimageon a 1-bit
B/W display, modify it, andwrite it back. The savedimagewill still
befull color, eventhoughall you could seeon your screenwas some
B/W-dithered nightmare.

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

B/ Dithered Like Full Color, but beforesavingthe imagexv generates 1-bit-per-
pixel, black-and-whiteditheredversionof the image,and savesthat,
instead.

Reduced Color Savesthe image as currently shown, with all color modifications,

cropping,rotation,flipping, resizing,and smoothing. The imagewill

be saved as shovam the screenwith as manyor few colors asxv was
able to use on the display. The major purposeof this is to allow
specialeffects(color reduction)to be saved,in conjunctionwith the *-
ncols’ command line option. You will probably never need to use this.

Section 9.2: Format Notes

GIF While xv canreadboth the GIF87aand GIF89avariantsof the GIF
format, it will normally write GIF87axv will only write a GIF89afile
if there are image commentsto be saved(commentblocks being a
GIF89aextension).. This is in keepingwith the GIF89 specification,
which stateghatif youdon’t needany of the featuresaddedin GIF89,
you shouldcontinueto write GIF87, for greatercompatibility with old
GIF87-only readers.

Since GIF only supportsone format (up to 8 bits per pixel, with a
colormap),therewill beno file size differencebetweena Full Color
anda Greyscaleimage. A B/W Dithered image,on the otherhand,
will be considerably smaller.

If you are currentlyin 24-bit mode, andyou are savingin any color
mode other than B/W Dithered, the currently selected 24->8
conversionalgorithmwill be usedto generatean 8-bit versionof the
current image, anthatimagewill bewritten. (See"Section3.5: The
24/8 Bit Menu for more info.)

JPEG One minor clarification: ‘JPEG’ is an image compressioralgorithm,
not an imagefile format. ‘JFIF’ is a file format createdby the fine
folks at the IndependendPEGGroupfor the storageand interchange
of ‘JPEG’-edimage data. As such, it is the de-facto standardfor
‘JPEG’ images. So, technically,whenfolks talk about'JPEG’ files,
what they probably meanis ‘JFIF’ files, but it's not necessarilyso.
Therefore,it is possibleto run acrossJPEG’ files that xv can’t read,
becausethey don't adhereto the ‘JFIF’ file format standard. Just
thought you’d like to know.
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TIFF

Full Color imagesarewritten in a 24-bit RGB format,and Greyscale
images are written in an 8-bit greyscaleformat. B/W Dithered
imagesshouldnot be used,astheywill probablywind up beinglarger
than Greyscale versionsof the sameimages,due to the way JPEG
works. Note: You cannotwrite a ReducedColor JPEGfile. Trust
me, given the methoithat JPEGusesto compressit’s notin your best
interestto saveReducedColor JPEGfiles. If you attemptto do so, a
Full Color JPEG file will be saved.

xe jpeg

Cuality Smoothing Save |PEC file..,

e, R Cluality value determines
B - & compression rate; higher
w = /7 s quality = bigger file,

oo oo Use smoothing if saving

75 03 an 8—bit image (eg, a GIF).

Default =75,  Default =0 (none),
Uzeful range 10-30 is enaugh
iz 595, for typical GIFs,

()3 Carncel

Whenyou savein the JPEGformat, the dialog box shownabovewill
pop up and ask you for a quality setting and a smoothahge. ‘75%’
is the default quality value, and really, it's a fine choice. You
shouldn’thaveto changeit undernormal circumstances.The lower
you setthe quality, the higherthe compressiorratio will be (i.e., the
JPEGfile will be smaller). Note that settingthe quality settingto
‘100%’ will not resultin ‘losslessJPEG’ (i.e., the original and the
JPEG’d images wilhot be exactly the same, just very close).

The smoothingvalueis usedto ‘blur’ imagesbeforesavingthem. It's

often a goodideato blur GIF (and other 8-bit color) imagesbefore
saving them, as you'll get better compression wet, andit alsomay
partially undothe ditheringthat beendoneto many8-bit images. On

the downside,you’ll also get somewhatblurred images. Something
you have to decide for yourself.

Note: The JPEGsupportin xv is optional. While it is normally
enabledjt is possiblethatit may not be enabledon your system(due
to problemscompiling the JPEGlIibrary, or something). If this is the
case,youwon't havea JPEG selectionin the Format menu. Please
feel free to complain to whomever built the binary that you’re using.

Full Color and ReducedColor imagesare written in a 24-bit RGB
format, andGreyscaleimages are written in an 8-lgjteyscal€ormat.
B/W Dithered images are written in a 1-bit B/W format.
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PostScript

PEM/PCMAPPM (raw)

x HifT
Save TIFF file..
Compression
{Z) None { JCCITT Group3
) L2 {3 CCITT Groupd
{ ) PackBits
ik Cancel

Whenyou savein the TIFF format, the dialog box shownabovewill

pop up and ask you which type of image compressiorit shoulduse.
None LZW , and PackBits compressiorntypesare availablefor use
with all the Color modes. In addition,thereare two B/W Dithered-
only algorithmsCCITT Group3 andCCITT Group4 .

Note: The TIFF supportin xv is optional. While it is normally
enabledjt is possiblethatit may not be enabledon your system(due
to problemscompiling the TIFF library, or something). If this is the
case,you won't havea TIFF selectionin the Format menu. Please
feel free to complain to whomever built the binary that you’re using.

Full Color and ReducedColor imagesare storedin a 24-bit RGB
format, Greyscaleimagesare storedin an 8-bit greyscaldormat,and
B/W Dithered images are stored in a 1-bit B/W format.

xv writes Encapsulated PostScript, so you can incorpaxedgenerated
PostScriptiinto many desktop-publishingprograms. xv also prepends
somecolor-to-greyscaleode, so evenif your printer doesn’tsupport
color, you canstill print ‘color’ PostScripimages. Theseimageswill
bethreetimeslarger(in file size)thantheir greyscalecounterpartsso
it's a goodideato saveGreyscale PostScript,unlessyou know you
may be printing the file on a color printer at some point.

Also, you should probably never need to generateB/W Dithered
PostScript,as every PostScriptprinter I've ever heard of can print
greyscalédmages. Theonly valid cased canthink of are: A) doing it
for a special effect, and B) doing it to generatea much smaller
(roughly 1/8" the size) PostScript file.

Note: When you try to saeePostScripfile, the xv postscriptwindow
will pop up to let you specify how you want the image printed.
(Section 10: The PostScript Windgvior details.)

Full Color imagesare savedin PPM format. Greyscaleimagesare
savedin PGM format. B/W Dithered imagesare savedin PBM
format. Eachof theseformatsaretailoredto the datathat they save,
soPPMimagesarelargerthan PGM images,which arein turn larger
than PBM images.
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PEM/PCMPPM (ascii)

#11 Bitmap

KPM

EMP

In the raw variation of the PBM formats, the headerinformation is
written in plain ASCII text, and the imagedatais written as binary
data. This is the more popular of the two dialectsof PBM, as it
produces considerably smaller image files.

Like PBM/PGM/PPM (raw), only the imagedatais written asASCII

text. As such,imageswritten in this format will be severaltimes
larger than imageswritten in PBM/PGM/PPM (raw). This is a
pretty goodformat for interchangebetweensystemsbecauset is easy
to parse. Also, since they are pysantableASCII text, imagessaved
in this format can be mailed, without going througha uuencoddike

program.

Note that xv-createdPBM files (both raw and ascii variants) may
break somePBM readersthat do not correctly parsecomments. If
your PBM readecannotparsecommentsyou caneasilyeditthe PBM
file andremovethe commentlines. A commentis everythingfrom a
“#” character to the end of the line.

Savediles in the format usedby the bitmap program,which is part of
the standardX11 distribution. Sincebitmapfiles areinherently 1-bit
per pixel, you can only selectthe B/W Dithered option for this
format.

New to xv version3.10, you can now load and saveimagesin the
XPM (X PixMap) format. Such files are best suited to small-ish
imageswith a small numberof colors, suchas multi-color icons,and
thelike. Onenifty featureof this formatis thatimagescanbe created
and editedusing a text editor. All color choiceswork as expected.
Onewarning: xv will not write out an XPM file with morethan 256
different colors. If you areviewing a 24-bit imageand saveit asan
XPM file, xv will first computean 8-bit versionof theimageusingthe
current24->8 conversionalgorithm (see“Section3.5: The 24/8 Bit

Menu’), and then save that.

xv will write a numberof different typesof BMP files dependingon
the 8/24 bit modethat you're in, the numberof colorsin the image,
and the current ‘Colors’ choice.

If you are currently in 8-bit Mode, and you select Full Color,
ReducedColor, or Greyscale xv will write out an uncompressed-
or 8-bits per pixel BMP file, basexh the numberof differentcolorsin
the current image.

If youarein 24-bit Mode andyou selectFull Color, the programwill
write out an uncompressed 24-bits per pixel image.

If youarein 24-bit Mode andyou selectGreyscale anuncompressed
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

RIS RCE

Targa (24 -hit)

FITS

PM

Filename List

Full Color and ReducedColor imagesare storedin a 24-bit RGB
format, Greyscaleimagesare storedin an 8-bit greyscaldormat,and
B/W Dithered images are stored in a 1-bit B/W format.

If you selectFull Color or ReducedColor, the programwill write a
24-bit image. Otherwise, it will write out an 8-bit image.

Anothernew format addedto xv version3.10. xv cannow readand
write 24-bit uncompressedargafiles. As suchfiles are aboutthe
only reasonfolks still use the Targa format, this shouldn’t be a
problem. The color choiceswill do whatyou’'d expect,but given that
xv only reads/write®4-bit Targafiles, savinganythingbut Full Color
would be a waste.

Savesimagesin the FITS format, a greyscale-onlyformat used
primarily by astronomers.

Note: This format is was developatPenn,andis rarely seenoutside
of Penn. If you don’t know anything about it, trus¢, you don’t want
to.

Full Color imagesare savedin the 3-plane,1-band,PM_C format.
Greyscaleand B/W Dithered imagesare both savedin the 1-plane,
1-band,PM_Cformat. As such,thereis no size advantageo saving
in theB/W Dithered format.

This is not an ‘image file format’ at all, which is why it appears
separatdrom the restof the formatsin the Format menu. Insteadof

saving the current image, what this doesis savea list of all the

filenamesin the xv controlswindow file list. Thisfile list canbeused
in conjunction with the ‘-flist ' option. See "“Section 12:

Modifying xv Behaviof for more details.
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Section 10: The PostScript Window
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The xv postscriptwindow lets you describehow your imageshouldlook when printed. You cansetthe
papersize and the image size, position the image on the paper,and print in ‘portrait’ or ‘landscape’
mode.

The majority of thexv postscriptwindow is takenup by a window that showsa white rectanglethe page)
with a black rectangle(the image)positionedon it. You can positionthe imagerectangleanywhereon
the page. The only constraintis that the centerof the image (wherethe two diagonallines 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 (roughly) positionedon the pageby clicking in the imagerectangleand draggingit
around. As you movetheimage,the“Top” and“Left” positiondisplayswill showthe sizeof 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 notethatyou havelimited placementesolutionwith the mouse. If you wantto fine-positionthe
image,you can usethe arrow keysto movethe imagearound. The arrow keyswill movethe imagein
.001” increments.You canhold themdown,andtheywill auto-repeat.You canalsohold a <Shift> key
down while using the arrow keys. This will move the image in .010” increments.
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You can changethe size of the printed image by adjustingthe
Width or Height dials. Normally, the dials arelockedtogetherto
keepthe aspectratio of the image constant. You can unlock the
dials by turning the off the checkboxlocatedbelow the dials. As
you changethe dials, the size of the image (when printed) is
displayed below, in inches and in millimeters. The current
resolutionof the imageis alsodisplayedbelow. The “Resolution”
numbers tell you how many image pixels will be printed per inch.
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Onenoteon the ‘Resolution’ setting: | geta fair numberof complaintsaboutthe defaultof *100% = 72
dpi’. Many folks wonderwhy they can’t setthe resolutionto 300 dpi, giventhat mostPostScriptprinters
are300dpi. The answer,of course,is thatthey can. While you are constrainedo integral percentage
scaling factors, all the good resolutions(72, 75, 100, 150, 300,and 600 dpi) are attainablewith
appropriate settings of the scaling factors (100, 96, 72, 48, 24, and 12%, respectively).

Now, oneotherthing to noteis that, unlessyou are printing a black-and-whitgnot greyscalejmage,you
almost certainly dmot want to print at 300 dpi (or whatever your printer’s resoluigyn At this time, all
but the mostenormousand expensivePostScriptprinters (> $20K) are fundamentallybitonal. That s,
they caneitherput a dot at a certainpositionon a page,or not put a dot there. They haveno ability (or
nearly none}o adjustthe sizeor darknes®f thedot. As such,theycannotput anarbitrary8-bit shadeof
gray (or 24-bit RGB color) at each300 (or 600) dpi pixel position. They approximategrays(and colors)
by dithering over a larger area. For examiilgpu print at 75 dpi ontoa 300dpi printer, eacharbitrarily
coloredpixel in your sourceimagewill berepresentetby a 4x4 grid of bitonal dotson the page. Thisis
why you shouldprint non-bitonalimagesat low resolutions,suchas72 dpi. If you try to print themat
higher resolutions, you will lose shades of gray (or different colors).

Locatedbelow the ‘page’ rectangleare a setof radio buttonsthat let you specify the currentpapersize
(8.5"x117, 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 buttonwill align the bottom-leftof the imagewith the bottom-leftof the
page. (Whichis the origin in the standard?ostScriptoordinatesystem.) This
may be useful if you are generatingEncapsulated?ostScriptfiles for usein
some desktop-publishing package.

HIEE: This button will makethe image as large as possible(maintaininghalf-inch
margins on all sides) without changing the aspect ratio.

Position:

O Left: 0,917" (2,35cm?}
OTop: 32.625" (9.21cm?

Therearea pair of small buttonslocatednextto the “Left” and“Top” displays. Clicking the “Left” one
will cycle betweendisplayingthe “Left” margin, the “Right” margin, andthe “Center 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” mattyirsize of
the “Bottom” margin,andthe “Center Y” position (the distancefrom the top edgeof the paperto the
center of the image).

[Jpreview This checkboxlets you specifywhetheror not to include a b/w preview of the
imagein the PostScripffile. Certaindesktoppublishingprogramsmay make
use of such a preview.

[]compress Specifieswhetheror not to generatecompressed-bit per pixel PostScript.
This is particularly handyif you're generatingcolor PostScript,and you are
currently in 8-bit Mode, as color PostScriptfiles are normally three times
largerthan their greyscalecounterparts. Compressiorcan shrink thesecolor
PostScripfiles by a factorof 4:1. It hasa lessereffecton greyscaldmages. It
shouldbe noted,however,that compressedostScripffiles may take 2-3 times
longer to print than uncompressedostScriptfiles. However, if you are
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connectedo your laserprinter via a slow 9600 baudserialline, the decreased
transmissiortime dueto compressiommay makeup for the increasedexecution
time. Also notethatthe ‘compress checkboxis not availablewhenyou arein

24-bit Mode.
Click the Ok button whenyou're done. If everythingis successfulthe xv postscriptand the xv save

window will bothclose. If xvwasunableto write the PostScripffile, the xv postscriptwindow 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 disp [-a] [-r rot] [-G rptgeon}
colorl[color2...colorN]

bggen generatedbackgroundgradientsfor use with xv. It doesnot directly display anything itself.
Instead, it generates an appropriately sized PPM file, wéviclan display.It is alsousedby thexv's Pad
command, for a similar purpose.

By default,bggenwill generatea screen-sizedPPM file with a vertical color gradient. The top of the
imagewill bein colorl, the bottomof the imagewill bein colorN, andintermediatepositionswill have
an appropriatantermediatecolor. You canlist asmanycolorsasyou’d like. 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.qg. ‘lightblue”) known to your X server. Usethe showrgbcommandto 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 middle two specifythe greenvalue,andthe last two specify the blue
value. Notethatthe ‘#’ characteiis treatedspeciallyin someshells,andto be on the safeside
you should either protectit by putting a '\’ characterin front of it, or wrap the whole color
specification in single-quotes.

» Threeintegers,in the 0-255 range,separatediy spaces(e.g. 0 255 0). This is mainly for
backward compatibility, as it was the only format understood by previous versioggesf

Options:

-d disp Specifies the name of the X displtnatthe programshouldtalk to. bggen
needsto connectto an X displayto determinethe screensize (which is
used as the default image size), and to parsecolor names. It is not
necessaryor bggento connect to an X display. If it can’t, yaull haveto
specify an image size (see below), and you'll have to use the numeric
format to enter color specifications.

-ggeom Specifiesthe size of the generatedmage. geomshouldbe in the format:
widexhigh (e.g. ‘1024x768’). If you don't specifya size, the imagewill
defaultto the size of your display,assumingt wasableto connectto your
display.

-w wide -h high Another way to specify the size of the generatedmage. Provided for
backward compatibility.

-G rptgeom Setsthe sizeof the gradient. Normally, the gradientwill bethe sizeof the
image. However,if you wish, you make the gradientsmaller than the
image; the gradient will repeat as often as necessary to fill the image

-r rot Letsyou rotate the gradient. Normally, the gradientis alignedvertically,
with thefirst color at the top, andthe last color at the bottom. Using this
option, you canrotatethe whole messby an arbitraryamount. rot should
be specified in degrees. Positive values rotate the gradient counter-
clockwise.
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-a If supplied,bggenwill generatea PPM ‘ascii’ file, ratherthanthe default
PPM ‘raw’ format.

-b bits Specifies the number of significant bits to use in the RGB color
specificationsin the output image. It must range between1 and 8,
inclusive. Use valuesless than 8 (the default) to limit color use by
increasinghe color granularity. Sincexv cando this sort of thing better,
this is of dubious value.

Section 11.2: xcmap

Thisis alittle X programl wrote yearsagoto help me debugxv's color allocationcode. It displaysthe
contentsof the defaultcolormapas (typically) a 16x16 grid of coloredrectangles. Runit, andthenrun
somethinghatallocatescolors(suchasxv), andyou’ll seethe color cellschangingcolor. It cangive you
an indication of how full your colortableis, and whatnot. It only works on displayswherethe default
visual is a PseudoColor visual, but that’s nearly all of them, so it shouldn’t be a problem.

Thereare two standardX options: ‘-d display to setthe X display, and‘-g geom, to setthe default
window size and position.

You canclick in thewindow to examinethe RGB valuesof variouscolor cells. | havenot found a useful
purpose for this feature, but there must have been one at one time...

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

Section 11.3: xvpictoppm

This programis a standardUnix filter that readsthe ‘thumbnail’ files createdby the visual schnauzer
(from stdin ) andwrites standardPPM versionsof same(to stdout ). The thumbnailfiles are small
(80x60 maximum)8-bit versionsof your imagefiles and are usedasthe iconsin the visual schnauzer
Thesefiles are storedin my own weird format (one optimizedfor 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 donean Update or Generate Icons commandin the visual schnauzeryou’ll
find the thumbnailversionof animagestoredwith the samenamein the*.xvpics ’ subdirectory. For
example jf you havea file ‘/pics/gif/foobie.qgif ’, you would find the thumbnailversionof it in
the file /pics/gif/.xvpics/foobie.gif '

Section 11.4: cjpeg and djpeg

Thesetwo programsare distributedas part of the IndependentiPEG Group’s software,locatedin the
jpeg subdirectoryof the xv source. They perform command-lineconversionbetweenJPEG and the
PPM/PGM, GIF, BMP and Targa formats. Since xv has absolutely no command-lineor ‘batch’
conversionabilities, you may find theseusefulif you wantto converta lot of images,or automatically
convertimagesfrom a script. If this is the caseyou shouldprobablyget Jef Poskanzer’snost-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.
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Section 12: Modifyingxv Behavior

xv supportditerally dozensof commandine optionsand X11 resources.Fortunately,it is doubtful that
you'll everneedto usemorethana smallfew. The restare providedmainly for that ‘one specialcase’
application ofxv... Note that you do ndtaveto specifythe entire option name,only enoughcharacterso
uniquely identify the option. Thus,geom' is a fine abbreviation of-geometry .

Section 12.1: Command Line Options Overview

If you startxv with the command xv -help ’, the current(wildly out of control) list of optionswill 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] [-gsdevV 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.

Onebig changestartingin xv 3.10: In the past,mostof the command-lineoptionsweretoggles in that
theywould normally turn somefeatureon, but if you hadan X resourcethat alsoturnedthat featureon,
then they would turn that featureoff. Now, they are absolutesettings. For instance,'-rv ' turns on
reversevideomode,regardles®f the settingof the‘xv.reverse ' resourceand‘+rv ’ turnsoff reverse
video mode, regardless of the setting of thereverse '’ resource. (Thanks Peder!)

Section 12.2: General Options

Note: In thefollowing sectionsthe part of the option nameshownin boldface is the shortestallowable
abbreviation of the option in question.

- help 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 attemptto connectto. If you don’t
specify a displayxv will use the environment variab&DISPLAY.

-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 for the bottom-right edgesof the control
buttons, and also the background of some windows.
(Resource namepwlight . Type: string)

- bw bwidth Setsthe width of the borderon the windows. Your window managemay

choose to ignore this, however.

(Resource nameborderWidth . Type: integer)

Section 12.3: Image Sizing Options

- geometry geom Letsyou specifythe size and placemenbf the ‘image’ window. It's most
usefulwhenyou only specifya position,andlet xv choosethe size. If you
specifya sizeaswell, xv will createa window of thatsize,unless-fixed
is specified. The geomargumentis in the form of a normal X geometry
string (e.g. “300x240” or “+10+10” or “400x300+10+10")

(Resource namgeometry . Type: string)

+fi xed Only usedin conjunctionwith the -geometry  option. If you specifya
window size with the -geometry  option, xv will normally stretchthe
picture to exactly that size. This is not always desirable,as it may
seriouslydistort the aspectratio of the picture. Specifyingthe -fixed
option corrects this behavior by instructxgto usethe specifiedgeometry
sizeasa maximumwindow size. It will preservehe original aspectratio
of the picture. (+fixed turns off this feature,forcing the imageto be
exactly the size specified by thgeometry  option.)

Forexamplejf you give a rectangulaigeometryof ‘320x240’, andyou try

to display a squarepicture with a size of ‘256x256’, the window opened
will actuallybe ‘240x240’, which is the largestsquarethat still fits in the

‘320x240’ rectangle that was specified.

(Resource namdixed . Type: boolean)

-e xpand exp Letsyou specifyaninitial expansioror compressioriactor for the picture.
You can specify floating-point values. Values larger than zero muttiply
picture’sdimensiongy the givenfactor. (i.e., anexpandfactorof ‘3’ will
make a 320x200 image display as 960x600).

Factorslessthanzeroaretreatedasreciprocals. (i.e., an expandfactor of
‘-4’ makesthe picture 1/4" its normalsize.). ‘0’ is not a valid expansion
factor.

You can also specify a pair of expansion values, separated by atoden,
different horizontal and vertical expansionratios. For instance,‘3:2’
would expand images 3x horizontally, and 2x vertically.

(Resource namexpand . Type: string)
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-aspect wh

Lets you setan initial aspectratio, and also setsthe value usedby the

Aspectcommand. The aspectatio of nearlyeveryX display(and,in fact,

any civilized graphicsdisplay) is 1:1. What this meansis that pixels

appeato be‘square’. A 100 pixel wide by 100 pixel high box will appear
on the screenas a square. Unfortunately,this is not the casewith some
screens and digitizers. Thespect option letsyou stretchthe pictureso

that the picture appearsorrectly on your display. Unlike the other size-
related optionsthis onedoesn’tcarewhatthe sizeof the overall pictureis.

It operateon a pixel-by-pixel basis,stretchingeachimage pixel slightly,

in either width or height, depending on the ratio.

Aspectratios greaterthan‘1:1’ (e.g.,‘4:3’) makethe picture wider than
normal. Aspectratioslessthan‘l:1’ (e.g.‘2:3’) makethe picture taller
thannormal. (Usefulaspectatio: A 512x480imagethatwassupposedo
fill a standard 4x3 video screen (producedimnyvideodigitizers)should
be displayed with an aspect ratio of ‘5:4")

(Resource nameaspect . Type: string)

Section 12.4: Color Allocation Options

-ncols nc

*perfect

towncmap

Sets the maximum number of colors thatvill use. By default,thisis ‘as
many as it can get’. However, you can set this to smaller values for
interesting effect. If you set it to ‘0", will displaythe pictureby dithering
with ‘black’ and ‘white’. (The actual colors usedcan be set by the -

black and-white options, below.)

The other major use of this option is to limit the numberof colors used
when putting up an imagethat’s going to be hangingaroundfor a while.
(i.e.,animagein therootwindow) You maywantto limit the numberof
colors usedfor suchimagesso that other programswill still have some
colorcells available for their own use.

(Resource namercols . Type: integer)

Tells xv to useread/writecolor cells. Normally, xv allocatescolorsread-
only, which allows it to sharecolors with other programs. If you use
read/writecolor cells,no otherprogramcanusethe colorsthatxv is using,
and vice-versa. The major reasonto do such a thing is that using
read/write color cells allows the Apply function in the xv color editor
window to operatemuchfaster. (+rw forcesxv to useread-onlycolor, the
default)

(Resource namewColor . Type: boolean)
Makesxv try ‘extra hard’'to getall the colorsit wants. In particular,when
-perfect is specified,xv will allocateand install its own colormapif

(andonly if) it wasunableto allocateall the desiredcolors. This optionis
not allowed in conjunction with theoot  option.

(Resource nameperfect . Type: boolean)

Like *-perfect ', only this optionforcesxv to alwaysallocateandinstall
its own colormap, thereby leaving the default colormap untouched.
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(Resource nameownCmap Type: boolean)

+st dcmap Putsxv into UseStd. Colormap mode. All imageswill be showndithered
using the sameset of colors. This lets you run multiple copiesof xv to
displaymultiple imagessimultaneouslyandstill haveenoughcolorsto go
around.

(Resource nameuseStdCmap . Type: boolean)

*cec map Specifieswhetherxv installs the image’scolormapin the xv color editor
window, aswell asin theimage’swindow. By default,the programdoes
not install the colormap ithe color editorwindow, asthis oftenmakesthe
color editorwindow unreadable.Note, howeverthat the ColormapEditor
tool will be appearsomewhamisleading. (This option only applieswhen
the “perfect ' or ‘-owncmap’ options create their own colormaps.)

(Resource nameceditColorMap . Type boolean)

+ni nstall Preventsxv from ‘installing’ its own colormap,when the -perfect or
-owncmap options are in effect. Insteaflinstallingthe colormap,it will
merely ‘ask the window manager nicely’ to take careof it. This is the
correctway to install a colormap(i.e., askthe WM to do it), unfortunately,
it doesn’tactuallyseemto work in manywindow managersso the default
behavior is foixv to handleinstallationitself. However,this hasbeenseen
to annoyonewindow manager(dxwn), so this option is providedif your
WM doesn't like programs installing their own colormaps.

(Resource namarinstall . Type: boolean)

Section 12.5: 8/24-Bit Options

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

(Resource namdorce8 . Type: boolean)

+24 Locksxv into 24-bit Mode.

(Resource namdorce24 . Type: boolean)

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

color PM files, JPEGfiles, the outputof bggen 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-bit conversionalgorithm. This
algorithmdithersthe pictureusinga fixed setof colorsthatspanthe entire
RGB colorspace. In versionsof xv prior to 2.10, this was the default
algorithm. It no longer is.

(Resource namejuick24 . Type: boolean)

- sl ow24 Forcesxv to usethe ‘slow’ 24-bit to 8-bit conversionalgorithm. This
algorithm usesa version of Heckbert'smediancut algorithm to pick the

Version 3.10a December 29, 1994



Section 12: Modifying xv Behavior 72

‘best’ colors on a per-imagebasis,and dithers with those. This is the
current default conversion algorithm.

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

DisadvantagesThe -slow24 algorithm is about half as fast as the
-quick24  algorithm. Also, sincethe colors are chosenon a per-image
basis,it can’t be usedto display multiple imagessimultaneouslyas each
image will almost certainly want a different set of 256 colors. The
-quick24  algorithm,however,usesthe sameexactcolorsfor all images,
so it can display many imagessimultaneously without running out of
colors.

(Resource namaiow24 . Type: boolean)

- best24 Forcesxv to use the samealgorithm usedin the program ppmquant
written by JefPoskanzer.This algorithmalsousesa versionof Heckbert's
mediancut algorithm, but is capableof picking ‘better’ colorsthanthe -
slow24 algorithm, and it doesn’t dither.

Advantages:Generallyproducesslightly betterimagesthanthe -slow24
algorithm. Also, the imagesare undithered,so they look better when
expanded.

DisadvantagesMuch slowerthanthe -slow24  algorithm. Like, 5to 10
times slower. The imagesproducedaren’t that much better than those
produced by theslow24 algorithm.

(Resource namdgest24 . Type: boolean)

- noqg check Turns off a ‘quick check’ that is normally madBormally, beforerunning
any of the 24-bit to 8-bit conversioralgorithms xv determinesvhetherthe
picture to be displayed has more than 256 unique colors inthe fficture
doesn’t,it will treatthe pictureasan 8-bit colormappedmage(i.e., GIF),
and won't run either of the conversion algorithms.

Advantages:The pictureswill be displayed‘perfectly’, whereasif they
went through one of the conversion algorithms, they’d probably be
dithered.

DisadvantagesOften usesa lot of colors,which limits the ability to view
multiple imagesat once. (Seethe -slow24 option abovefor further info
about color sharing.)

(Resource namearoqcheck . Type: boolean)

Section 12.6: Root Window Options

xv hasthe ability to display imageson the root window of an X display, ratherthan openingits own
window (the defaultbehavior). Whenusingthe root window, the programis somewhatimited, because
the program cannot receive input events (keypresses and mouse clicks) from the root Wisdoesult,
you cannottrack pixel values,nor crop, nor canyou usekeyboardcommandswhile the mouseis in the
root window.

+roo t Directsxv to display images in the root windoimsteadof openingits own
window. Exactly how the imageswill be displayedin the root window is
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- rmode mode

+nore setroot

- rf g color

- rb g color

+maxpect

determineddy the settingof the -rmode option. Defaultsto style‘0’ if -
rmode is not specified.

(Resource name: <none>)

Determineshow imagesare to be displayedon the root window, when
-root hasbeenspecified. You canfind the currentlist of ‘modes’ by
using a modevalue of -1’. xv will complain,and show a list 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

The defaultmodeis ‘0’. See“Section3.4: 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 sgaeifyroot
option.

(Resource namerootMode . Type: integer)

Lets you turn off the clearingof the root window that happensvhenyou
switch from a ‘root’ display mode back to the ‘window’ display mode.
Handyif you're trying to createa neatmirroredroot tile, andyou haveto
keep adjusting your cropping. Or something like that.

(Resource nameesetroot . Type: boolean)

Sets the ‘foreground’ color used in some of the root display modes.

(Resource nameootForeground . Type: string)

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

(Resource nameootBackground . Type: string)

Makes xv automaticallystretchthe imageto the full size of the screen.
This is mostly usefulwhen you want xv to display a background. While
you could just as well specify the dimensions of your display
(‘-geom1152x900'for example)the -max optionis display-independent.
If you decideto startworking on a 1280x1024displaythe samecommand
will still work. Note: If you specify-max whenyou aren’tusing-root
the behavioris slightly different. In this case,the imagewill be madeas
large as possible while still preserving the normal aspect ratio.

(Resource name: <none>)

Makesthe image as large as possiblewhile preservingthe aspectratio,
whether you're in a ‘root’ mode or not..
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+quit

+cle ar

(Resource name: <none>)

Makes xv display the (first) specified file and exit, without any user
intervention. Since imagesdisplayedon the root window remain there
until explicitly cleared, this is very useful for havirg displaybackground
images on the root window in some sort of start-up script.

If youaren'tusinga ‘root’ mode,this optionwill makexv exit assoonas
the userclicks any mousebuttonin the imagewindow. This is usefulif
you are callingev from some other program to display an image.

(Resource name: <none>)
Clears the root window of angv images. Note: it inot necessaryo doan
‘xv -clear ' beforedisplayinganotherpicturein the root window. xv

will detectthatthere’san old imagein the root window and automatically
clear it out (and free the associated colors).

(Resource name: <none>)

Section 12.7: Window Options

xv currently consistshas severaltop-level windows, plus one window for the actual image. These
windows (the xv controls window, the xv info window, the xv color editor window, the xv comments
window, the xv text viewer window, and the xv visual schnauzer may be automaticallymappedand

positioned when the program starts.

+cmap

- cge omgeom

timap

-ig eomgeom

tcemap

- ceg eomgeom

+cmtmap

Maps thexv controlswindow.

(Resource namectriMap . Type: boolean)

Setsthe initial geometryof the xv controls window. Note: only the
position information is used. The window is of fixed size.

(Resource namectriGeometry . Type: string)

Maps thexv infowindow.

(Resource namenfoMap . Type: boolean)

Setsthe initial geometryof the xv info window. Note: only the position
information is used. The window is of fixed size.

(Resource namenfoGeometry . Type: string)

Maps thexv color editorwindow.

(Resource nameceditMap . Type: boolean)

Setsthe initial geometryof the xv color editor window. Note: only the
position information is used. The window is of fixed size.

(Resource nameceditGeometry . Type: string)

Maps thexv commentsindow.

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

- tg eometry geom

tvsmap

- vsg eometry geom

+nopos

Sets the initial gemetry of thexv comments/indow.

(Resource namecommentGeometry . Type: string)

Sets the initial geometry for any TextView windows (other than the
Xv commentsvindow).

(Resource nametextviewGeometry . Type: string)

Maps arxv visual schnauzewindow.

(Resource namevsMap. Type: boolean)

Sets the initial geometry of the visual schnauzexindows.

(Resource namevsGeometry . Type: string)

Turnsoff the ‘default’ positioningof the variousxv windows. Everytime
you opena window, you will be askedto positionit. (Assumingyour

window manager asks you such thingswm for instancedoesn’tseemto
ask)

(Resource namenopos . Type: boolean)

Section 12.8: Image Manipulation Options

+dit her

+smooth

fraw

-cropxywh

When specified, tells xv to automatically issue a Dither command
whenever an image is first displayed. Usefub@playswith limited color
capabilities (4-bit and 6-bdisplays),or in conjunctionwith the‘-ncols ’
option.

(Resource nameautoDither . Type: boolean)

When specified, tells xv to automatically issue a Smooth command
wheneveran imageis first displayed. This is usefulwhenyou are using
one of the image sizing options (such-&pand ’or ‘-max’).

(Resource nameautoSmooth . Type: boolean)

Forcesxv to displaythe imagein Raw mode. Mainly usedto overridethe
autoDither ~ or autoSmooth resources. Can also be usedto turn off

the automaticdithering and smoothingthat occurswhen you are using
Use Std. Colormap mode or when an image is shrunk to fit the screen.

(Resource nameautoRaw . Type: boolean)

Tells xv to automaticallycrop the specifiedregion of the image. The

rectangle is specified in image coordinates,which remain constant
(regardles®f any expansion/compressiari the displayedimage). Thisis

usefulif youwantto view a seriesof imagesandyou only wantto seeone
commonareaof theimages. For example you may havethe GIF weather
mapsof the United Statesbut only wantto displayyour generalregion of

the country.

(Resource name: <none>)
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+acrop

+4x3

+hf lip

+vf lip

-rot ate deg

norm

+his t

- gammaval

- cgammarv gv bv

- pr eset preset

When specified, tells xv to automaticallyissue an AutoCrop command
whenever an image is first displayed.

(Resource nameautoCrop . Type: boolean)

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

Automatically issuesa ‘horizontal flip’ commandwheneveran imageis
loaded.

(Resource nameautoHFlip . Type: boolean)

Automatically issuesa ‘vertical flip commandwheneveran image is
loaded.

(Resource nameautoVFlip . Type: boolean)

Automatically rotatesthe image by the specified amount wheneveran

imageis loaded. degcanbe0, +90, +180, or +270. Positivevaluesrotate
the image clockwise, negative values rotate the image counter-clockwise.

(Resource nameautoRotate . Type: integer)

Automatically issuesa Norm command(to normalizethe contrastof an
image) whenever an image is loaded.

(Resource nameautoNorm . Type: boolean)

Automatically issuesa HistEq command(to do histogramequalization)
whenever an image is loaded.

(Resource nameautoHist . Type: boolean)

Setsthe Intensity graph (in the xv color editor window) to the gamma
function of the specified value.

(Resource name: <none>)

Setsthe Red,Green,andBlue graphsin the xv color editor window to the
gamma functions of the specified values.

(Resource name<none>)

Makesthe specifiedpreset(in the xv color editor) the default. It doesthis

by swappingthe specifiedpreset(1, 2, 3, or 4) with the settingsassociated
with theResetbutton.

(Resource namedefaultPreset . Type: integer)

Section 12.9: Miscellaneous Options

+mano

Forcesthe imageto be displayedin greyscale. This is mostusefulwhen
you are using certain greyscale X display¢hile xv attemptgo determine
if it's runningon a greyscalalisplay,manyX displayslie, andclaim to be
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ableto do color. (This is often becausehey have color graphicsboards
hookedup to b/w monitors. The computer,of course,has no way of
knowingwhattype of monitoris attached.)On thesedisplays,if youdon’t
specify -mono, what you will seeis a greyscalerepresentatiorof one of
the RGB outputsof the system. (For example,you'll seethe ‘red’ output
on greyscale Sun 3/60s.) Timeono option corrects this behavior.

(Resource namenono. Type: boolean)

rv Makesxv displaya ‘negative’ of the loadedimage. White becomedlack,
andblack becomeswvhite. Colorimageswill have‘interesting’ effects,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 when the pictureis b/w stippled.(When
‘-ncols 0 ' has been specified, or when viewing a b/w image.)

(Resource namavhite . Type: string)

- bl ack color Specifiesthe ‘black’ color usedwhen the picture is b/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&yle psychedelia effects.

(Resource namdglack . Type: string)

- wait secs Turnson a ‘slide-show’ feature. Normally, if you specify multiple input
files, xv will display the first one, and wait for you to give the Next
command (or whatever). The -wait option makesxv wait for the
specifiednumberof secondsand then go on to the next picture, without
any user intervention. The program still acceptscommands,so it's
possibleto ‘abort’ the current picture without waiting the full specified
time by using th&lext command.

Note: If youarein UseStd. Colormap mode,andyou use-wait 0 , the
imageswill not be dithered (as they normally are when you are in
Use Std. Colormap mode). It's assumedhatif you said‘-wait 0 ' that
you wantthe imagesdisplayedat maximumspeed. You canstill turn the
dithering on if you desire by using thdither ~ option.

(Resource name: <none>)

+wl oop Normally, when running a slide-showwith the -wait  option, xv will
terminateafter displayingthe lastimage. If you alsospecifythe -wloop
option, the programwill loop back to the first image and continuethe
slide-show until the user issues Qait command.

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

breakingup the monotony of having slide-showsalways display in the
sameorder. Also, if you also usethe -quit  option, you can have xv

Version 3.10a December 29, 1994



Section 12: Modifying xv Behavior 78

+loa dclear

+nof reecols

+rg b

+hsv

+lb rowse

+nos tat

display a single, randomfile 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 PseudoColodisplay, xv usedto automaticallyclear the
imagewindow (andthe root window, if usinga root mode)wheneveryou
loaded a new image. This was to prevent the potentially
annoying/confusingrainbow’ effect that happenswhen colormapentries
are freed and reallocatedwith different colors. This haschanged. By
default, xv no longer clears the image/rootwindow. This is for two
reasons: I've decidedthe rainbow effect is semi-entertainingjn that it

gives you somethingto look at while the next image is being loaded.
Secondly, if you are viewing a series of images that havsatimecolorsin

them, it's possible foxvto animate them (bysingthe‘-wait ' command
line option), albeit no faster than one frame every 1-2 seconds. For
example, you can go get the satellte radar images from
vmd.cso.uiuc.edu (in the directorywx), run ‘xv -wait 0 SA* ',

and voila! Just like the evening news!

(Resource nameclearOnLoad  Type: boolean)

Wheneveryou load a newimage,xv normally freesthe colorsit wasusing
for the previousimage,and allocatesnew colorsfor the newimage. This
can cause‘rainbow’ effects on PseudoColordisplays as the colors are
changed. You can avoid this problem entirely by using the
-nofreecol s option,which suppressethe normalfreeingof old colors.
This is mostusefulwhendoingslide-shows.Note, howeverthat therewill
be fewer colors availablefor ‘later’ images. Theseimageswill wind up
beingdisplayedwith whatevercolorswereallocatedfor the earlierimages.
As such,they may or may not look thathot... (And allow meto reiterate:
XV is not an image animator,despiteoptionslike thesethat let it do so,
albeit poorly.)

(Resource name: <none>)

Specifiesthat, by default,the colormapediting dialsin the xv color editor
window should be in RGB mode. This is the normal default behavior.
(Resource namehsvMode . Type: booleanfdlse)

Specifiesthat, by default,the colormapediting dialsin the xv color editor
window should be in HSV mode.

(Resource namehsvMode . Type: booleantiue))

Turns on the Browse checkboxin the xv load window. This keepsthe
window from being automatically closed whenever you successfullyaoad
image.

(Resource namdoadBrowse . Type: boolean)

Speedsaup the performanceof the xv load and xv savewindows. (Which
arereally the samewindow...) It keepsxv from doinga stat()  system
call for eachfile in the currentdirectorywheneveryou changedirectories.
This is handyon systemswith a lot remotefiles, wheredoing the stat()
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- vis ual vistype

- cursor

+2x limit

+nol imits

curs

callstakestoolong. Onedownside: subdirectoriesvill not be shownwith
thelittle foldericons,asit requiresastat()  call to determinewhethera
file is a subdirectoryor a datafile. Thiswill notaffectthe operationof the
program, just the ‘niceness’.

(Resource namearostat . Type: boolean)

Normally, xv usesthe ‘best’ visual modelit canget. It looks for a 24 or
32-bit deeprrueColor, or DirectColor visual. If itcangetone,that’'swhat
it uses. Otherwise, it will fall back to using the ‘default’ vispadvidedby
your X server. You can override this bit of clevernessby explicitly
selecting a visual to use. Valid types are StaticGray StaticColor
TrueColor, GrayScale PseudoColor DirectColor, and default. All of
thesemodesare not necessarilyprovided on any given X display. Run
xdpyinfoon your displayto find out whatvisualtypesare supported. You
can also specify a specific visust usingits numericvisuallD, in the case
that you have multiple instancesof a given visual type available (xv will
pick the ‘deepest’ one by default)

(Resource namevisual . Type: string)

Specifiesan alternatecursorto usein the imagewindow (insteadof the
normal‘arrow’ cursor). curs valuesare obtainedby finding the character
number of a cursor you like in the ‘cursor font. (Run
‘xfd -fn cursor ' to display the cursorfont.) For example,a curs
value of ‘56’ corresponds to the (singularly useless) ‘Gumby’ cursor.

(Resource namecursor . Type: integer)

By default,xv prevents the image window froavergettinglargerthanthe
screen. Unfortunately,becausef this, if you load animagethatis larger
than your screen the imagewill be shrunkuntil it fits on your screen.
Somefolks find this undesirablebehavior. Specifying the -2xlimit
option doublesthe sizelimitations. The imagewindow 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'$airly

easyto accidentallyaskfor a hugeimageto be generated.Simply Crop a

section of the image, zoom so you can see the individual pixels, and
UnCrop. If therewere no size limitations, the (expandedmany times)
imagecould be huge,andmight crashyour X server. At the very least,it

would take a long time to generateand transmitto your X server,and
would freezeup your X serverduring part of it. Generallyundesirable
behavior.

(Resource name2xlimit . Type: boolean)

For the truly daring, this turnsoff all limitations on the maximumsize of
an image. (Well, there’s still an X-imposed maximum size of B#R4K,
but thatreally shouldn’tbe a problem.) Warning: as mentionedabove,it
is fairly easyto accidentallygeneratea huge image when you do an
UnCrop command,and you may well crashxv, your X server,the host
machine, or all three. Use At Your Own Risk!!!

(Resource namenolimits Type: boolean)
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*clo se If specified,iconifying the xv image window will automaticallyclose all
the othexvwindows. De-iconifying th&v imagewindow will re-openthe
otherxv windows.

(Resource nameautoClose . Type: boolean)

*ico nic Startsxv with its image window iconified.

(Resource nameiconic . Type: boolean)

-icg eometry geom  Specifiesthe screenposition of the icon (when you use the -iconic
option).

(Resource nameiconGeometry . Type: string)

- dir directory Specifiesan initial directoryfor xv to switchto whenrun. Also specifies
the default directory usedfor the visual schnauzerand the xv load and
Xv savewindows.

(Resource namesearchDirectory . Type: string)

-fl ist fname Tellsxvto read a fildnamethat consists of a list of namesiofagefiles to
load, one per line. This file is ime sameformatgeneratedy the File list
checkboxin the xv savewindow. You can usethis to get aroundshell
‘command-length’limitations (which can hit you if youtry ‘xv* ' in a
directory with a thousandor two files), or you could have find (or
whatever) generate this file based on some type of criteria (age, size, etc.)

(Resource naméfileList . Type: string)

-drift dxdy A kludge. In order to do certain operatiorgneeds to be able precisely
positionthe contentsof an imagewindow on the screen. Unfortunately,
window managersdisagreewildly on exactly how the “where’s the
window” information will be presentedto the program. The practical
upshot is that, despite a sizable effort to the contxargnay very willhave
its image window ‘drift’ on the screen as you resize it. Dponletsyou
specify correction factor® cancelout thedrift. If thewindow drifts down
andto theright, usenegativevaluesto cancelthe drifting. If the window
drifts up and to the left, use positive values to cancel the drifting.

(Resource nametriftkKludge . Type: string)

-pk ludge Another kludge.xv attempts to position the variopsp-upwindows(error
messagesthe load/savewindows, etc.) with their Ok button (or other
suitabledefault) centeredaroundthe cursor. Unfortunately,theredoesn’t
seemto be a consistentway to do this on all systems. If you find the
windowsroutinely appearingwith their defaultbuttonnear,but not under,
the cursor, enabling this optiomaysolve this problem.

(Resource namepopupKludge . Type: boolean)
- mfn font Letsyou specifythe mono-spacedont usedin the TextViewwindows,and

a few otherplaces. Be sureyou usea mono-spacedont, or you may well
get ‘interesting’ effects.

(Resource namemonofont . Type: string)
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- hamestring

+vie wonly

+gr abdelay seconds

+poll

+vsp erfect

+vsd isable

-gsdev str

Lets you changewhat string is displayedin the titlebar of the image
window. Normally, xv will displaythe versionnumberandthe filename.
If you're callingxv from another program, you may prefer to haygiit a
moredescriptivestring, or perhapssomethinglike ‘<click mouseto quit>’
if you'’re also using thequit  option.

(Resource name: <none>)

For use when callingv from someotherprogram. Forcesall userinputto
be ignored. This keepsthe untrained(or inquisitive) user from nosing
around, creating files, or just generally misbehaving. Also note that
there’sno way for the userto quit the program. It is up to the calling
procesgo manuallykill xvwhenit feelsthatthe imagehasbeendisplayed
long enough.

(Resource name: <none>)

Setsthe default‘grab delay’ in the Grab dialog box. See“Section3.11:
The Grab Commarid

(Resource name: <none>)

Turns file polling on. If enabled, xv will notice when the currently
displayedimagefile changeqdueto someother processrewriting it, or
somethindike that),andit will automaticallyreloadthe imagefile onceit
appeardo havesettleddown (oncethe file size stopschangingfor a few
seconds). SeeSection 3.12.3: Image Reloadirfgr further details.

(Resource name: <none>)

Normally, the visual schnauzerusesits own private colormap. This is
necessaryn orderto geta goodsetof colorsto displaythe imageicons,
and not stealcolors away from the actualimagewindow. However,you
may find the colormapinstall/deinstallvery annoying. | do. You can
specify this option (+vsperfect ) to turn the ‘perfect’ behavior off. If

you do so,the visual schnauzewindowswill stealawaya small (64-entry)
part of the colormap (unless you ardJge Std. Colormapmode,in which
casetheywill sharethe standardcolormap). The downsideis that neither
the schnauzeror the image will look as good.

(Resource namevsPerfect . Type: boolean)

Completelydisablesthe visual schnauzer This is mainly so, if you have
vsPerfect  turnedoff, you candisablethe schnauzeland keepit from
stealingany colorsfrom theimage. In the defaultsetting(vsPerfect s
turned on), this option will have no useful effect.

(Resource namevsDisable . Type: boolean)

Setsthe ‘device’ that the ghostscriptpackagewill generateoutput for,
which is usedwheneveryou read a PostScriptfile in xv. Currently, the
defaultdeviceis ppmraw, which meansall PostScriptwill be convertedo
either a 24-bit color PPM file, an 8-bit greyscale PGM file, drkat black-
and-whitePBM file, asappropriatgbasedon the particularPostScripffile
in question). Note that your copy of ghostscriptmust be configuredto
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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: Be very carefulwhenusingtheseoptions,asit’'s pretty easyto
have ghostscriptgenerateenormousdatafiles. For example,for normal
8%%" by 11" pages, at 72dpi, a PBM file will require ~60K per page, a PGM
file will require~500K per page,and a PPM file will require~1.5M per
page. If you haveit generatamagesat 300 dpi (seebelow), thesesizes
explode to roughly 1, 8, and 24 megabytes per page.

As such,you shouldforget aboutviewing color pagesat 300 dpi, and you
may alsowant to forget aboutviewing multi-pagePostScriptfiles at 300
dpi.

(Resource namegsDevice . Type: string)
- gsr es res Specifiesthe resolutionof the pagefiles generatedy ghostscript in dots

perinch. Defaultsto 72 dpi. You cansetit to any value, but be careful
about generating enormous intermediate datafiles.

(Resource namegsResolution . Type: integer)
- gsg eomgeom Setsthe pagesize of the files generatedby ghostscript Normally, this
defaultsto ‘612x792’, which is the sizeof 8¥2" by 11” paper,asmeasured

in 72ndsof an inch. Note that thesenumbersare in 72ndsof an inch
regardless of the resolution (dpi) value segbResolution

(Resource namegsGeometry . Type: string)

+nod ecor Turns off certain decorationson the xv image window’s frame, maybe.
Works for mwm at least. Thereis noway to do this trick with olwm, and
twmdoesn’t need it. Anyway, if you turn off the titlebar and such oxthe

imagewindow, it removeshe minimumsizeconstraint/problenthat| talk
about in ‘Section 2.3: Croppirigand elsewhere.

(Resource namenodecor Type: boolean)
-RM If specified,deletesall files specifiedon the xv commandline when xv

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

(Resource namenodecor Type: boolean)

-DEBUGevel Turns on some debugginginformation. You shouldn’t need this. If
everything worked perfectly,wouldn’t need this.
(Resource name: <none>)

- Specifying *-* all by itself tellsxv to take its inpufrom stdin , ratherthan
from a file. This lets you pwutv on the end of a Unix pipe.

Section 12.10: Color Editor Resources

You can set default valuesfor all of the HSV and RGB modification controlsin the xv 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 commandtat >foo ' in an activextermwindow
Bring thexv color editorwindow up.

Issue theCut Resourcescommand.

o R~ wN

Click your middle mousebuttonin the xtermwindow. A setof resourcelines describingthe
current state of thev color editorcontrols will be ‘pasted’ into the window.

6. You couldtype<ctrl-D> in the xtermto completethe cat command edit this file, andput 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: 001

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

Theselines completelydescribeone stateof the xv color editor controls. Therearefive different states
thatyou canspecifyvia X resources.The ‘default ' state(asshown)holdsthe settingsusedwhenever
the programis first startedandwhenevetthe Resetcommands used. You canalsostoresettingsin one

of the four xv presetqaccessedia the 1, 2, 3,or 4 buttonsin the xv color editor) by changingthe string

‘default ' in the above lines tpresetl ’, ‘preset2 ’, ‘preset3 ', or ‘presetd ’respectively.

There are four types of resource described in these Imesnap, whtmap, satval , andgraf .

Section 12.10.1: Huemap Resources

Thehuemap resources describe the state of thedemeappingdials. Therearesix huemapresourceper
state of thexv color editor These huemap resources are numbdmeeimapl’, 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 theromrange, in degrees (integer).
The ‘ending’ angle of theromrange, in degrees (integer).
The direction of th&rom range. 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 o0~ 0N

The direction of th8orange. Eithercw’ or ‘ccw’.

Section 12.10.2: Whtmap Resources
Thewhtmap resourcedescribeghe stateof the white remappingcontrol. Thereis onewhtmapresource
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 booleanspecifyingwhetherthe white remappingcontrol is enabled. If ‘1’, the control is
enabled. If ‘0’, the control is disabled.

Section 12.10.3: Satval Resource

Thesatval resourcedescribeghe valueof the Saturationdial. Thereis one satvalresourceper state.
The satvalresourcetakesa singleintegervalue,in the range+100, which specifieshow muchto add or
subtract to the overall image color saturation.

Section 12.10.4: Graf Resources

The graf resourcesdescribethe state of the four ‘graph’ windows in the xv color editor window
(Intensity Red Green and Blug). The graf resourcescan be in one of two 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 numlmé#mandlegcontrol points)thatthis graphwindow will
have. (Must be in the range 2-16, inclusive.)

3. For eachhandle,therewill be a ‘', andthe x andy positionsof the handle,separatedhy a
comma. The andy positions can be in the range 0-255 inclusive.

Section 12.10.5: Other Resources

autoApply

displayMods

dragApply

autoReset

saveNormal

pspreview

pscompress

print

pspaper

A booleanresourcethat setsthe default condition of the Auto-Apply
HSV/RGB Mods checkbox in thev color editorwindow.

A booleanresourcethat setsthe default condition of the Display With
HSV/RGB Mods checkbox in thev color editorwindow.

A booleanresourcethat setsthe default condition of the Auto-Apply
While Dragging checkbox in thewv color editorwindow.

A booleanresourcethat setsthe default condition of the Auto-ResetOn
New Imagecheckbox in thexv color editorwindow.

A boolean resourcethat sets the default condition of Normal Size
checkbox in thexv savewindow.

A booleanresourcethat setsthe defaultcondition of Preview checkboxin
thexv postscripwindow.

A booleanresourcethat setsthe defaultcondition of Compress checkbox
in thexv postscriptvindow.

A stringresourcehat setsthe defaultcommandhat showsup in the Print
dialog box.

A string resourcethat sets the default paper size selectedin the xv

postscriptwindow. Valid settingsare: 8.5x11, 8.5x14, 11x17,
4x5 35mm a3 a4 b5
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psorient A string resource that sets the default image orientation irvtpestscript
window. Valid settings areportrait andlandscape

psres An integer resourcethat sets the default image resolution in the xv
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
XVijpeg for thexv jpegwindow

XVitiff 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 winashager.Forinstance,
with mwmyou can control which controlsyou’ll getin the window frame, on a per-windowbasis. For
exampleto turn off all the mwmdoodadghat normally aretackedontothe xv 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-testerand guy who got me a new job.
He’s beenthe driving force behindmuchof xv. Nearly all the major differencesbetweenthe xv
that you seetoday, and the xgif of four (five? six?) yearsago can be tracedto the years of
continual harassmenbecauseof alleged (and actual) weaknesse#n xgif. xv probably never
would’'ve beenwritten, wereit not for his input. Many of the featuresin the codewerehis idea.
For example, he’d been asking fovesual Schnauzeior yearsnow...

» TheresaO’'Malley, friend, sweetie future wife. About a yearanda half ago,in a decisionshe
no doubtregrets sheaskedif shecould help mewith my business.Sincethen,she’stakenover
all businessaspectsof xv. When you send mail to xv@devo.dccs.upenn.edu , or to
xvbiz@devo.dccs.upenn.edu , she’sthe onewho (eventually)answersyour mail. It's a
big job, andyou all owe herathanks,becauséf | hadto handleall the xv businesstuff, | would
havehadno time whatsoeveto work on xv version3.10,andyou wouldn’t be readingthis now,
or ever...

» Filip Fuma, my former boss,deservesa greatdeal of thanksfor seeingthe value of xv, and
allowing, (if not actuallyencouraging)neto write it. | alsoowehim an eternaldebtof 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 bynused
xv for much of thattime, morethan| canoccasionallysay for myself. Shealso proofreadthe
2.20 version of this document, much of which remains verbatim.

» Patrick J. Naughton (naughton@wind.sun.congrovided‘gif2ras.c’, a programthat converts
GIF files to Sun Rasterfiles. This program provided the basisfor the original xgif, which
eventuallygrewinto xv. As such,it would be safeto saythat he “startedit all.” This code,now
somewhat modified, is still in use in the modxgif.c

* Michael Mauldin (mim@cs.cmu.edulprovided a short, understandablesersion of the GIF
writing code. This code, essentially unmaodified, is in the moxldéwr.c

» Dave Heath (heath@cs.jhu.eduprovided the Sun Rasterfile i/lo support in the module
xvsunras.c . Ken Rossman(ken@shibuya.cc.columbia.edu) fixed it up somewhat.

e Tom Lane (tgl@sss.pgh.pa.usipr muchadviceandassistancen 24->8bit quantizationcolor
allocation, and, of course, JPEG issues.

Of course,manythanksgo out to Tom and all the rest of the folks in the IndependentiPEG
Groupfor providing a freely-distributableversionof the JPEG software,therebyproviding the
rest of us with the new standard graphics format (replacing GIF).

» Sam Leffler (sam@sgi.comhasnot only comeup with a freely-distributabldibrary for doing
TIFF file i/o (the libtiff package),but also wrote the xv interface modules xvtiff.c and
xvtiffwr.c . Thanks Sam!

» Paul Haeberli (paul@manray.asd.sgi.comjovidedme with nice clean,portablecodeto read
and write IRIS ‘rgb’ files.

» Jef Poskanzer(jef@well.sf.ca.us)s responsibldor comingup with severalcool/whizzogeneral
imageformats(pbm, pgm, ppm),anda packageof programsfor imagemanipulationandformat
conversion. Part of this code has beensnarfedand incorporatedinto xv in the form of the
-best24 algorithm and the XWD format support.
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* Rick Dyson (dyson@iowasp.physics.uiowa.edigsbeendoingthe VMS portsof xv for the past
coupleyearsnow. All youVMS usersowe him a greatbig “Thank you,” because/ou wouldn’t
havexv if it weren’tfor his efforts. 1 won’t go neara VMS system. Rick also getsa “Thanks”
from me for doing a good deal of beta-testing, as well.

» David Elliot (dce@smsc.sony.congetsa specialthanksfor being the guy who has submitted
morebug fixes andfeaturerequestshananybodyelse. You'd almostthink he hasmoretime to
work onxv than | do!

» Bernie Mcllroy (berniem@microsoft.comjor providing me with information on the BMP
format. (Which is included in th#ocs 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.

e Chris Ross (cross@eng.umd.edufpor writing 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 contributedto the developmenbf xv in the form of bug reports,bug fixes,
patches, support for additional systems, and/or good ideas. SedANGELOE@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 Goodwiill
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.physashington.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@Ilunch.wpd.sgi.com
dclunie@flash.us.com

jhd@irfu.se

datri@convex.com
dettlaff@informatik.uni-stuttgart.de
ghost@aladin.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
rjohnson@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.cm
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@nimih.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
dfA0@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@hpmpea2.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 HP systems

Sam Leffler SGI systems

Chris Ross Solaris, SunOS, Ultrix, NetBSD
Michael Weller Linux

Myself OSF/1, SunOS

Thanksto thesefolks we can be pretty surethat xv will at leastcompile cleanly on the vast majority of
systems. Any bugsthat haveslippedthroughare entirely my fault, as,in all fairness,| haven’tgiven
these guys much time to test it. As such, the only platform that | catv bagbeenseriouslytestedon is
OSF/1 running on a DEC Alpha, as that's been my most recent development environment.

Section 13.3: Miscellaneous Ramblings

And, of coursethanksto everyoneelse. If you contributedto the developemenof xvin someway, andl
somehowforgot to put you in the big list, my humble apologies. Documentationand careful record-
keeping arenotmy strong suits. “Heck,” why do you think it takes me a year and a half to comi¢hugp
minor newrelease?Becausewhile | love to addnewfeaturego the code,l dreaddocumentinghe dumb
things. Besides,we all know that writing the documentationis the hardestpart of any program.
Particularly when the good folks at id Softwareistedupon releasing DOOM II...

And finally, thanksto all the folks who've written in from hundredf sitesworld-wide. You're the ones
who've madexv a real success.(Well, that’s not actually true. My love of nifty user-interfacesall the

wonderful code I've gotten from the folks listed above, and the fackWeattually serves usefulpurpose
(albeit“displaying picturesof nakedwomen”) arethe thingsthathavemadexv a real success.You folks

who’ve written in have given me a wayreasurehow successfutvis.) But | digress. Thanks!

By the way, when | last counted (in October 19992)asin useat 180 differentUniversities,anddozens
of businessegjovermentgenciesandthelike, in 27 countrieson 6 of the 7 continents. Sincethen,I've

received messages from hundreds of new sites. xhds beespottedn Antartica,bringingthetotal to

7 of 7 continentsandallowing meto claim that xv is, in fact, truly global software. That's probablya
good thing. Does anybody know if there’s a Unix workstation in the Space Shutte?...
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Appendix A: Command Line Options

- Tellsxvto read an image frorstdin>

+24 Lock xv into 24-bit Mode.

+2x limit Allow image windows to be twice the size of the screen.
+4x3 Issuedx3 command when an image is loaded.

=8 Lock xv into 8-bit Mode.

+acrop Issue arAutoCrop 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.

*cec map Install image’s colormap in they color editorwindow.

-ceg eometry geom  Sets the initial positio of thexv color editor
*cemap Automatically open th&v color editoron startup.
-cga mmarv gv bv SetsRed, GreenandBlue graphs to specified gamma values.

-cge ometry geom Sets the initial position of thes controlswindow.

*cle ar Clears out the root window and exits.
*clo se Automatically closexv windows when image window is iconified.
*cmap Automatically open th&v controlswindow on startup.

-cmtg eometry geom Sets the initial position and size of tkeecommentsindow.

*cmtmap Automatically operthexv commentsindow on startup.

-cr opxywh Automatically do &Crop command when an image is loaded.

-CU rsor curs Sets the cursor used in the image window.

-DEBUGevel Displays debugging information.

-dir  directory Sets the initial directory for thasual schnauzeandxv loadwindows.
-dis play disp Specifies which X display to use.

+dit her Automatically do aDither command when an image is loaded.

-dr ift dxdy Kludge to keep image window from ‘drifting’ around screen.

-e xpand exp Automatically expad or contract images by the given factor, or factors.
-fg color Sets the foreground color.

+fi xed Sets ‘fixed aspect ratio’ mode.

-fl ist name 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

*his t

+hsv

-icg eometry geom

+ico nic

-ig eometry geom
+imap

+lb rowse
-lo color
tloa dclear
+max
+maxpect
-mf n font
+maono

-na mestr
-nc ols num
+ni nstall
+nod ecor
+nof reecols
+nol imits
+nop os
+nog check
+norm
+nore setroot
+nos tat

towncmap

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 aHistEq command when image is loaded.

Puts the colormap editing dials into HSV mode.

Specifies position of icon when run4iconic  mode.

Starts upv with the image window iconified.

Specifies initial position okv 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 diseudoColodisplays.

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 wind 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.

Version 3.10a

December 29, 1994



Appendix A: Command Line Options

92

+perfect
+pkludge
+poll

-pr eset set
-quic k24
+quit

zran dom
traw

-rb g color

-rf g color
+rg b

-RM

-rm ode num
1roo t

-rot ate deg
trv

rw

-sl ow24
+smooth

+st decmap

-t geometry geom
+vf lip

+vie wonly
-vis ual type
+vsd isable
-vsg eometry geom
tvsmap

+vsp 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 fasterooediting.

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 fovisual Schnauzewxindows.
Automatically open &isual Schnauzewrindow on startup.
PreventVisual Schnauzdrom 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 settingof Auto-Apply HSV/RGB mods checkboxin
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 &ither 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 &Raw command when image is loaded.

autoReset boolean  Setsinitial settingof Auto-reset on new image checkboxin xv
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 thevs color editor

ceditMap boolean  Automatically open th&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 tkeecommentsindow.

commentMap boolean  Automatically open th&v comments/indow 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

displayMods

dragApply

driftkludge
expand
fileList

fixed

force8
force24
foreground
geometry
gsDevice
gsGeometry
gsResolution
hsvMode
highlight
iconGeometry
iconic
infoGeometry
infoMap
loadBrowse
lowlight
mono
monofont
ncols

ninstall
nodecor
nolimits
nopos
noqcheck
nostat
ownCmap
perfect

popupKludge

integer

boolean

boolean

string
string
string
boolean
boolean
boolean
string
string
string
string
integer
boolean
string
string
boolean
string
boolean
boolean
string
boolean
string
integer
boolean
boolean
boolean
boolean
boolean
boolean
boolean
boolean

boolean

Makes specified preset number the default preset.

Setsinitial settingof Display with HSV/RGB mods checkboxin

xv color editorwindow.

Setsinitial settingof Auto-Apply while dragging checkboxin xv

color editorwindow.

Kludge to keep image window from ‘drifting’ around screen.

Automatically expand or contract images by the given factor.

Loads a list of image filenames from a file.

Sets ‘fixed aspect ratio’ mode.

Lock xv into 8-bit Mode.

Lock xv into 24-bit Mode.

Sets the foreground color.

Specifies initial size and position of image window.

Type of fileghostscriptshould produce.

Size of pagghostscriptshould produce, in 72nds of an inch.

Resolution of fileghostscriptshould produce, in dpi.
Puts the colormap editing dials into HSV mode.
Sets the ‘highlight’ color used by the buttons.
Specifies position of icon when run4iconic  mode.
Starts upv with the image window iconified.

Specifies initial position okv infowindow.
Automatically operxv infowindow on startup.

Keep thexv loadwindow open until deliberately closed.
Sets the ‘lowlight’ color used by the buttons.

Display all pictures in greyscale.

Mono-spaced font used in TextView windows.
Specifies maximum number of different colors to use.
Don't ‘install’ colormaps. Have the WM do it for us.
Don’t put decorations oxv imagewindow frame.

Turn off all ‘maximum size’ limitations on the image.

Don’t automatically position thev windows.

Suppress quick-check when doing 24->8 bit algorithms.

Speed up directory changing in load/save windows.
Always use and install a private colormap.
Use and install a private colormap if necessary.

Use alternate ‘center-window-around-cursmte.
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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 postscriptvindow.

pscompress boolean  Sets initial setting ofompressbutton inxv postscriptvindow.

pspreview boolean  Sets initial setting gpreview 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  Setsdefaultsettingof Saveat normal size checkboxin xv save
window.

searchDirectory string Setsthe initial directory for the visual schnauzerand 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 fovisual Schnauzewxindows.

vsMap boolean  Automatically open &isual Schnauzerindow 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 canchangethe contentsof the ‘shortcut’ menusin the Pad commanddialog box usingthe following
resource format:

xv.pad. menu. sl ot

Wheremenuis oneof ‘color’, ‘bggen’, ‘load’, andslotis ‘val0’ .. ‘val9’, or ‘name0Q’ .. ‘name9’. The
‘val's are string resourceghat hold the actual‘shortcuttext’ thatis enteredwhenyou selectthis menu
choice. The ‘name’s are optional, and are the short descriptions listed on the menus.

For instance,to add the items ‘yellow’, and ‘blue’ to the ‘color’ menu, stick theselines in your
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
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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 thes 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 keyboardequivalentanbe usedin mostxv windows,including the xvimage,xv controls,
xv color editor,and so on, butotthexv visual schnauzer

Key
<Tab> or <Space>

<Return>
<Delete>or <Backspace>

<Ctrl> |
<Ctrl>s
<Ctrl>p
<Ctrl>d
<Ctrl>q orqg

<Meta> x
<Meta> ¢
<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~ —Aar®

0O o >T

r
d
S
<Meta> 8

<Ctrl>v orV

e
i
<Ctrl>c
<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

Resetcommand irkv 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.

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

<Ctrl> <Up>
<Ctrl> <Down>
<Ctrl> <Left>
<Ctrl> <Right>

If you're viewing a multi-page document:

p opens a ‘go to page # dialog box
<PageUp> go to previous page
<PageDown> go to next page

If a selection rectangle is active:

<Up> moves selection rectangle up 1 pixel
<Down> moves selection rectangle down 1 pixel
<Left> moves selection rectangle left 1 pixel
<Right> moves selection rectangle right 1 pixel
<Shift> <Up> shrink rectangle vertically by 1 pixel

<Shift> <Down>
<Shift> <Left>
<Shift> <Right>

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 thisual schnauzewindows.

<Ctrl>d Delete File(s)

<CtrI>n New Directory

<Ctrl>r Rename File

<Ctrl>s ReScan Diredtory

<Ctrl>w Open New Window

<Ctrl>u Update Icons

<Ctrl> g Generate Icons

<Ctrl> a Select All Files

<Ctrl>t Text View

<Ctrl> g Quit XV

<CtrlI>c Change Directory

<Ctrl> f Select Filenames

<CtrlI> e Recursive Update

<Esc> Close Window

<Return> load currently selected file(s)
<Space> load next file

<Shift> <Space> load next file, keeping previous file(s) selected

<Backspace>

load previous file

Version 3.10a

December 29, 1994



Appendix D: RGB & HSV Colorspaces 100

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 Reoexample mostcolor monitorsoperateon
RGB inputs. In RGB colorspace, each color is represdaiytadhreenumbertriple’. The component®f
this triple specify, respectivelythe amountof red, the amountof green,and the amountof blue in the
color. In mostcomputergraphicssystems(andin xv), thesevaluesare representeds 8-bit unsigned
numbers. Thus, eachcomponentasa rangeof 0-255,inclusive,with 0 meaning'no output’, and 255
meaning ‘full output’.

The eight ‘primary’ colorsin the RGB colorspaceandtheir valuesin the standardB-bit unsignedrange
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)

Othercolorsarespecifiedby intermediatevalues. For example,orangeis chromaticallybetweerred and
yellow on the color spectrum. To get an orange you can simply averagered (255,0,0) and yellow

(255,255,0)0n a component-by-componebasisresultingin (255,127,0)which will be someorangeish
color.

You can change the brightness of the colors by ramitgweringall of their component®y somefactor.
For example, if (0,255,255) eyan(it is), then (0,128,128) would bedark cyan

Saturationof a color is a measureof how ‘pure’ the color is. Desaturatedolorswill appeamwashed-out,
or pastel,whereassaturatedolorswill bebold andvibrant,the sortof colorsyou’d painta sportscar. In
the RGB colorspaceyou can desaturateolors by addingwhite to them. For example,if you take red
(255,0,0), and add mediumgreyto it (128,128,128)you’ll geta shadeof pink (255,128,128).Notethat
the component values are ‘clipped’ to remain in the range 0-255.

The HSV colorspacevorks somewhadifferently. It is considerecby manyto be moreintuitive to use,
closer to how an artist actually mixes colors.

In the HSV colorspace,each color is again determinedby a three-componenttriple’. The first
componentHue describeghe basiccolor in termsof its angularposition on a ‘color wheel’. In this
particular implementation, Hue is described in terms of degrees.

Unfortunately,sincethis documentsn’t printedin color, it is not possibleto showthis ‘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 colorsappeaiin the sameorderthat they do on a standardcolor spectrum exceptthat they form a
circle, with magenta looping back to red.

As with the RGB space,in-betweencolors are representedby in-betweenvalues. For example,orange
would have a Hue value of 30°, being situated roughly halfway betedeandyellow.
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The secondcomponenbf the HSV triple is Saturation which, as describedabove,can be thoughtof as
“how pure the color is”. In this implementation,saturationcan range betweenO and 100, inclusive.
Colorswith a saturationof 100 are fully-saturated whereascolors with a saturationof O are completely
desaturated (in other wordgey).

The third component of the HSV triple\alug which really should be callddtensity It is a measuref
how ‘bright’ the color is.In thisimplementationy/alue canrangebetweerD and 100, inclusive. A color
with a Value component of 100 will be as bright as possible, and aveithoa VValue componenof 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 sedmsioglance. xv goesto a
lot of troubleto allocatecolorsfrom whatis essentiallya scarceresource. This appendixis providedfor
those inquisitive types who'd be interested in learning how to successfully ‘argue’ with an X server.

Note: If you're usinga TrueColordisplay,you cansafelyignorethis appendix,as noneof the following

actually happenson your system. On a TrueColor system thereis no colormap. Pixel valuesdirectly
correspond to displayed color values. For exampletypical 24-bit TrueColordisplay,eachpixel value
is a 24-bit unsignednumber,which correspondso an 8-bit Redcomponentan 8-bit Greencomponent,
and an 8-biBlue component, bitwise shifted and OR-ed together to form a 24mber. As aresult,all

displayable colors are always available for use.

Section E.1: The Problem with PseudoColor Displays

Most color X displaysusea ‘visual’ modelcalledPseudoColor On a PseudoColodisplay, pixel values
are small unsigned integers which point into a ‘colormap’, which contains an RGB triplecfgrossible
pixel value. As anexampleon a typical 8-bit color X display,pixel valuescanrangebetweerD and255,
inclusive. Thereis a 256-entrycolormapwhich containsan RGB triple for eachpossiblepixel value.
When the video display hardwareseesa pixel value of ‘7’, for instance,it looks up color #7 in the
colormap,andsendshe RGB componentfoundin thatpositionof the colormapto the video monitor for
display.

In the X Window System.entrieson the display’s colormap(called colorcells)are a scarceresource. At
any time, out of the 256 colors available(in an 8-bit PseudoColorsystem),severalof thesecolors may
already be in use by your window manager, the cursor, andagpkcations. As such,xv cannotassume
that it has 256 colors at its disposal, because it generally doesn’t.

A word on the xv color allocationpolicy: The overall goal is to “make this oneimage being displayed
right now look as good as possible,without changingthe colors of any other applications.” You can
modify this goal slightly to suit your purposeson the off chancethatyour goalisn’t the sameasmy goal.
Section 3.3.2: Color Allocation Commaridar further details.

Section E.2: xv's Default Color Allocation Algorithm

By default, xv will allocate ‘read-only’ colorcells. Since these colorcells cannotbe changedby the
application,they canbe freely sharedamongapplications. This is the defaultbehaviorbecauset is the
most likely to succeed in getting thelorsit needs. It does however slow downany color changesnade
in the xv color editor window. If you intend to be doing any seriouscolor modification, you 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 desirealorsby orderof ‘importance’,sothatwe askfor the most‘important’
colors first. See “Appendix F: The Diversity Algorithm” for more details on this step.

The nextstep(Phasel Color Allocation) is to askfor eachcolor in thelist. Colorsthat we failed to get
(presumablybecause¢hereareno moreentriesavailablein the colormap)aremarkedfor usein the Phase
2 and Phase 3 Color Allocation steps.

If we successfully allocated all the desired colors in Phase 1, the algorithm exits at thiStiraevise jt

goes on to Phase 2. In Phasé2display’scolormapis examined. For eachcolor thatwentunallocated

in Phasel, the programlooks for the color in the display’s colormapthat is the ‘nearest’matchto the
originally desired color. It then tries to allocate these ‘nearest’ colors as read-only colorcells. The number
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of successfubllocationsin Phase2 will be displayedin the string “Got ## ‘close’ colors.”, visible in the
xv infowindow.

If all the colors have been successfully allocated by this pgbimglgorithmexits. Otherwisejt continues
onthePhase3. In Phase3, any colorsstill unallocatedare simply mappedinto the ‘nearest’colorsthat
wereallocated in Phase 1 or Phase 2.

Section E.3: ‘Perfect’ Color Allocation

If you'd like the imagedisplayed-as nicely aspossibleon this display,and everythingelsebe damned”,
you can rurkv in ‘perfect’ mode, by specifying theperfect ' option on the command line.

In ‘perfect’ mode,color allocationproceedsnuchlike it doesin ‘imperfect’ mode. The colorsaresorted
in decreasingorder of ‘importance’. Eachof thesecolorsis then requestedas in the Phasel color
allocation code described above.

The big changecomeson a failed allocationrequest. If a color is not successfullyallocatedin Phasel,
andthis is thefirst failed requestwe assumehat the colormapis full. The programfreesall the colors
allocatedso far, createsand installs a completelynew colormap. When a new colormapis installed,
everythingelseon the screen(including otherxv windows)will go to hell. Only the imagewindow will

look correct. Generally,the colormapwill remaininstalledaslong asyour mouseis inside the image
window. It is, however,up to your particularwindow managerno decidehow multiple colormapsare
handled..

After the colormaphasbeeninstalled,the programstartsPhasel over again,allocatingcolorsfrom the

new, empty colormap. If any color allocation requests still fail, they are marked and dealt with in Phase 2.
(It is possiblefor allocationrequestdrom the new, emptycolormapto fail, asthe programmay be asking

for morecolorsthanareavailablein a colormap. For example you could be runningxv on a 4- or 6-bit

display, which only would have 16 or 64 colors (respectively) in a colormap.)

Phase2 operatesas describedabove,exceptthat it looks for ‘nearest’ matchesin the newly created
colormap. Also, since xv already owns every color in this colormap,we don’t technically have to
‘allocate’ any of them in this Phase. We already have allocated them once.

Note that ‘perfect’ modeonly createsandinstallsa new colormapif it wasnecessary.If all the Phasel
color allocation requests succeeded, a new colormap will not be created.

Section E.4: Allocating Read-Write Colors

It is sometimesdesirableto allocateread-write colorcellsinsteadof read-only colorcells. Readwrite
colorcellscannotbe sharedamongprograms. As such,unlessyou use ‘perfect’ modeas well, you are
likely to successfullyallocatefewer colors. That's the disadvantage. The advantagds that, since xv
completelyownsthesecolorcells,it cando whatit wisheswith them. Color changegascontrolledby the
xv color editor window) will happenalmostinstantaneouslyasthe programonly hasto storenew RGB
values in the colorcells, rather than free all the colors and reallocateiffiengntcolors.

To allocate read-write colorcells, staxtwith the*-rw ' option. Colorcellsareallocatedoneatatime. If
an allocation request fails, the code stops allocating new colorcells. (Yoiegsalsospecifiedperfect’
mode. In ‘perfect’ mode,the first time an allocationrequestfails, all allocatedcolors are freed,a new,
empty colormapis createdandinstalled,andall colorsarereallocated. If thereis an allocationerrorin
this second pass, the code stops allocating new colorcells.)

If therearestill unallocatedcolor remaining,thesecolorsare simply mappednto the closestcolorsthat
were allocated.
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For further information, and actual codetdoeseverythingdescribedn this appendixseethe functions
‘AllocROColors() " and‘AllocRWColors() ', both of which can be found in the sourcemodule
‘xvcolor.c ’
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Appendix F: The Diversity Algorithm

The problem: You wantto displayan imagethat hasn colorsin it. You canonly get m colors,where
m<n. What colors do you use?

As explainedin Appendix E, colors on a non-TrueColor X display are a scarceresource. You can’t
guarantee that you'll get as many colors as you might like. You can’tkeesnaheadof time how many
colors you will succeedin getting. As such,the first step of all of the color allocation algorithms
(describedn AppendixE) is to sortthe colorsin orderof decreasindimportance’. The colorsarethen
allocatedin this order,sothatif the color allocationfails after m colors,thenat leastwe allocatedthe m
most ‘important’ colors.

This sorting algorithm is called the Diversity Algorithm and is describedin detail here. While the
algorithmsdescribedn Appendix E are probablyonly of useto other X programmergor programmers
using other windowing systems with shared colormap resources), the Diversity Algorithm sholuldde
to anyonewho hasto displayanimageusingfewer colorsthanthey’d like to have. As far asl 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 mostnaiveapproachwould beto simply ignorethe question andjust usethe first m colorsfrom the
colormap. This is clearly unacceptable.The entriesin a colormapare generallynot sortedin any order
whatsoever. Even when the colars sorted in some order, it's not likely that it will be a useful order.

For example,in a normal greyscalepicture, thereis an implied colormap consistingof a continuous
collectionof greys,with blackat the beginning,andwhite atthe end. If a programwereto only usethe
first few colorsfrom this colormap,it would haveseveralshadef black but no whites or evenmiddle
greys

A method of determining a color’s importance to the overall picture quality is needed.

A color’s ‘importance’ can be determinedntuitively by askingthe question“lf we can only useone of
thesetwo colors, which one would makethe picture look better?”. The goal is to havethe picture be
recognizablewith very few colors. Additional colors shouldsmoothout color gradation,but shouldnot
add significant detail, nor change the color balance of the overall picture.

Picking colorsin this orderis not a trivial task,andis opento somedegreeof subjectivity. One method
might involve calculatinga histogramof the datato find out which colors are usedthe mostoften (i.e.,
which colorshavethe greateshumberof pixels associatedvith them),andusingthosecolorsfirst. This
is certainly a valid approach, but it places teechemphasi©n large,uniformly coloredregions,suchas
backgrounds. This is not generally where the ‘interesting’ portion of the picture is found.

For exampleassumaea picturethat consistof a blue backgroundwith arelatively smallred squareoniit.
Furthermore supposehat the backgroundsn't just one solid shadeof blue, but is actually madeup of
three shades of bly&ght blue, dark blue, andmediumblue, to give themnames). Finally, assumehata
histogramhasbeencomputedandlight blue hasbeenfound to be the mostprevalentcolor, followed by
medium bluedark blue andred, in that order.

Now, attemptto displaythis picture usingonly two colors. Which two shouldbe used? If the selection
criteria is simply ‘in order of decreasing usadight blueandmedium bluevould be picked.However,if
this is donethered squarewill disappeacompletely(asred will wind up being‘approximated’by one of
the two blues).
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Clearly the solution iso usered andoneof the blues. Which blue,though? It could be arguedthatsince
thereare threebluesand only one of them can be used,middle blue shouldbe selectedsinceit is the
‘average’blue. This is whereit getssomewhatsubjective. The Diversity Algorithm would pick light
blug since it is used more than the othefghenpossible the algorithmwill try to maximizethe number
of pixelsthatare‘correct’ (i.e. exactlywhatwasaskedfor), ratherthantrying to minimize the total error
of the picture. This way, additionalcolorssmoothout gradationsratherthan changingthe overall color
balance of the picture.

Supposehata smallyellow circle is addedto the picturedescribedabove. If the problemis still ‘display
this pictureusingonly two colors’, thenit cannotbe resolvedin any satisfactorymethod. Thereareno
two colorsthatwill adequatelydisplayred, yellow, andblue simultaneously No matterwhat colorsare
used,one of the threemajor colorswill belost. As this is now a no-win scenario,it is no longer very
interesting. It doesn’'tmatterwhat colorsare picked, sinceit will look badregardless.However,if the
problemis changedandthree colors can now be selectedijt is intuitively obviousthat yellow, red, and
one of the blues should be selected.

So,the questionis, “what is beingmaximizedwhencolorsare selectedn this manner?” Certainly,since
the blue regionsare so much largerthan the red and yellow regions,any rule basedon the numberof
pixels satisfiedby the color choiceis irrelevant. Whatis beingmaximizedis the diversity of the colors.
By picking colors that are aslike eachotheraspossible we wind up coveringthe ‘inhabited’ portion of
the RGB color space as quickly as possible.

As a generalrule, this tendsto bring out the major details(suchasobjects)in the picturefirst, sincethe
detailsare likely to involve contrastingcolors. As more colors are picked, gapsin the RGB spaceare
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 histogramon the entire picture to determine‘pixel counts’ for eachdesiredcolor in the
colormap. Importantpoint: throw awayany colorsthathavea ‘pixel count’ of 0. Thesecolorsarenever
actually usedin the image,and it's importantthat we not wastevaluable colorcells allocating unused
colors.

2. Pick the color withthe highest pixel count. This is the ‘overall’ color of the picture.

3. Runthroughthelist of un-pickedcolors,andfind the onewith the greatestdistance’from the first
color. This is the color that is most diverse from‘theerall’ color. Distanceis definedby thetraditional
‘Euclidean’ formula:

d = [(r1-r2%+ (gl -g2%+ (bl-b2§ 122

whererl,g1,blarethe RGB component®f onecolor, andr2,g2,b2arethe RGB component®f another
color. dis the computed distance between the two colors.

4. Foreachcolor remainingin the ‘unpicked’ list, computethe distancefrom it to eachof the colorsin
the ‘picked’ list. Find the color in the unpicked list that is furthest from all ottharsin the pickedlist.
Pick this color. Repeat until all colors have been picked.

Section F.3: The Modified Diversity Algorithm

Tom Lane of the IndependentIPEG Group cameup with a couple of improvementsto the Diversity
Algorithm, resultingin the Modified Diversity Algorithm, which is what xv currently uses. He rightly
pointedout that, on displayswith anintermediatenumberof colors(~64),too muchemphasisvasbeing
placed on getting ‘different’ colors, and not enough emphasis was placed on getting the ‘correct’ colors.
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His ideawasto modify the sortingcriteriaslightly, to betterbalancethe allocationbetweendiversecolors
and ‘popular’ colors (colors with high ‘pixel counts’). His solution to the problemwas to alternate
between picking colors based on diversity and based on popularity.

In the Modified Diversity Algorithm, asimplementedin xv, the first color picked is the most-popular
color. The secondcolor pickedis the color furthestaway from the first color. The third throughtenth

colors picked are all picked using the normal Diversity Algorithm. The eleventh color péghielledon

popularity,(the un-pickedcolor with the highest'pixel count’is chosen). The twelfth color is onceagain
picked on diversity. The thirteenthcolor is chosenon popularity, and so on, alternating,until all the

colors have been picked.

It shouldbe pointedout thatthere’sa fair amountof subjectivityhere,andcertainlydifferentfine-tunings
of the color picking order will make some pictureslook better, and other pictureslook worse. Tom

originally hadthe algorithmpick colorsalternatelybasedon diversity and popularity right from the first

color. (Thefirst color pickedon popularity,the secondon diversity, the third on popularity,etc.) | felt

thatthis brokethe algorithmfor displayswith very few colors(<16), and proposedhe strategydescribed
above. (First color picked on popularity, the next ten colors picked on diversity, remaining colors
alternately picked on popularity and diversity.)

Tom'’s othermajor modificationto the Diversity Algorithm wasto rewrite it sothat ‘diverse’ colorsare
picked in O(?) time, instead of @) time.

For further information, consult the source code. (The function ‘SortColors() " in the file
‘xvcolor.c )
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Appendix G: Adding Other Image Formats toxv

This appendixis split up into two sectionspnefor readinga newfile format,andthe otherfor writing a

newfile format. Notethatyou do not necessariljhaveto readandwrite a newfile format. For example,
xv canreadPCX files, but it doesn’twrite them. Likewise, xv traditionally could only write PostScript
files, but couldn’t read them. (And technically, it still doesn’t.)

For the purposes of this exampld, betalking aboutthe PBM/PGM/PPMcodespecifically. (Seethefile
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 withinternallyit only manipulates
8-bit colormapped images or 24-bit RGB images. If you're loading an 8-bit colormapagd,suchasa

GIF image, no problem. If you're loading an 8-or-fewer-bits format that dolegwéa colormap(suchas

an 8-bit greyscale image, or a 1-bit B/W bitmap) yiooad () routine will haveto generatean appropriate
colormap.

Make a copy of xvpbm.c , calling it somethingappropriate. For the rest of this appendix,mentally
replace the stringkvpbm.c ’ with the name of your new file.

Edit the Makefile  and/or the Imakefile so that your new module will be compiled. In the

Makefile , add “xvpbm.o ” to the “OBJS = ... ” macro definition. In the Imakefile , add
“xvpbm.o ” to the endof the “OBJS1 = ... ” macrodefinition, 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 moduleshouldhaveone externallycallablefunction that doesthe work of loadingup the file. The
function is called with two argumentsfienameto load, and a pointer toRICINFO structure, like so:
/ /
int LoadPBM(fname, pinfo)

char *fname; PICINFO *pinfo;
/ /

The file namewill be the completefile name (absolute,not relative to any directory). Note: if xv is
readingfrom stdin , don’t worry aboutit. stdin is alwaysautomaticallycopiedto a temporaryfile.
The same goes for pipes and compressed files. Maad() routineis guaranteedhatit will bereading
from a realfile that appeardo bein your file format, not a stream. This lets you useroutinessuchas
fseek() , and such.

Thepinfo argument is a pointer toRICINFO structure. This structure is used to hold¢bmpleteset
of informationassociatedvith the imagethatwill beloaded. Whenyour Load() routineis called,the
fields in this structurewill all be zeroed-out. It is your function’s responsibilityto load up the 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;

Theload() function should return ‘1’ on success, ‘0’ on failure.

All other informationis communicatedusing the PICINFO structure. The fields should be setupas
follows:

byte *pic;

This is an array of byteswhich holdsthe returnedimage. The arrayis malloc() ’'d by the Load()
routine. The array should b&h bytes long (for an 8-bit colormapped imageywsh*3 byteslong (for a
24-bit RGB image). For an 8-bit image,thereis one byte per pixel, which servesas an index into the
returnedcolormap(seebelow). For a 24-bit image,thereare threebytesper pixel, in red, greenblue,

order. In eithercase pixels startat the top-left corner,and proceedn normalscan-lineorder. Thereis
no padding of any sort at the end of a scan line.

int w, h;
These variables specify the width and height (in pixels) of the image that has been loaded.
int type;

This variableis usedto tell the calling routine whetherthe loadedimageis an 8-bit imageor a 24-bit
image. It mustbe setequalto PIC8 or PIC24, whicheverone is appropriate. Theseconstantsare
defined in Xv.h .

byte r[256], g[256], b[256];

If the returned image is an 8-liihage,you mustload up thesevariableswith the colormapfor theimage.
A given pixel value impic maps to an RGB color through these arrays. In eaely,avalueof 0 means
‘off, andavalueof 255 meansfully on’. Note: the arraysdo not haveto be completelyfilled. Only
RGB entriesfor pixelsthatactuallyexistin pic needto be set. For example,if pic is knownto bea
B/W bitmapwith pixel valuesof 0 and 1, you would only haveto setentries'0’ and‘1l’ of ther,g,b
arrays.

Ontheotherhand,if thereturnedmageis a 24-bitimage,ther,g,b  arraysareignored,andyou do not
have to do anything with them.

int normw, normh;

These specify the ‘normal’ size of the image. Normally, theequalto wandh, respectively. The only
exceptionis whendoing a ‘quick’ load for icon generationjn which caseit may be possibleto reada
‘reduced’ version of the image, sufficient for generatimgtiny iconfiles. In sucha casewandh would
reflect the (reduced) sizd# theimagereturnedandnormw andnormh would reflectthe ‘normal’ image
size, for usein the commentsdisplayedin the xv visual schnauzer Currently only the LoadJFIF()
function inxvjpeg.c  actually does this.
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int frmType;

This lets you specifythe Format type to automaticallyselectwhenyou Savea file. As such,this is only
relevantif you intendto havexv write your imageformat aswell asreadit. If you are only writing an
imageloader,you shouldsetthis field to -1 ’.  On the otherhand,if you do intendto write a Write()
function for your format, you shouldedit xv.h , find the F_* format definitions,and add one for your
format. Seevpcx.c for an example of a load-only format,>apbm.c for a load-and-save format.

int colType;

Usedto determinewhich Colors settingshouldbe usedby defaultwhenyou savea file. Sincexv will use
this settingno matterwhat format you're using, you mustfill this field in appropriatelyregardlessof
whetheror not you plan to havea Write()  function for your format. This field should be set to
F_FULLCOLOHor any type of color imagé&,_GREYSCALHEor greyscale imagesndF_BWDITHERor
black-and-whitel-bit images. If in doubt,F FULLCOLORs alwaysa safechoice,thoughit’d benice if
your module‘doestheright thing’. (For instanceif you readcolormappedmages,you shouldcheckto
see if the colormap consists only of shades of grey, arkl GREYSCALH it does.)

char fullinfo[128];

This string will be shownin the Formatfield of the xv info window. It shouldbe setto somethinglike
this:

Color PPM, raw format (12345 bytes)
char shrtinfo[128];

A ‘short’ versionof the info string. This getsdisplayedin the info line at the bottom of the xv controls
andxv info windows when the image is loaded. It should look like this:

512x400 PPM.
char *comment;

If yourimagefile format supportssomesort of commentfield, andyou find onein the file, you should
malloc()  apointerto a null-terminatedstring and copy any andall commentdnto this field. If there
are multiple commentsin a file, you should concatenatehem togetherto form one long string. This
string MUST be null-terminated asxv will expectto be ableto usestrlen() on it, and possiblyother
‘string’ functions.

int numpages;

char pagebname[64];

Thesetwo fields will only be usedif your are writing a Load() function for a format that may have
multiple imagesper file. If your formatonly everhasa singleimageper file, you don’t haveto worry
about (or do anything with) these two fields.

On the other hand, if yodormatdoesdo multiple imagesperfile, andthe currentfile hasmorethanone
imagein it, thenwhatyour programshoulddo is split the multi-imagefile up into a temporarycollection
of single-image files, which should probably live/tmp or something. Once you’ve done so, whould
return the number of files createdin numpages, and the ‘base’ filename of the page files in
pagebname. Thefiles createdshouldhavea common‘base’, with the pagenumberappended. (e.g.,
“Itmp/xvpgl2345a.1”, “/tmp/xvpgl2345a.2’etc., where “/tmp/xvpgl2345a.” is the base filename
(createdby the mktemp() systemfunction)) You shouldalsoload thefirst file andreturnits imagein
the normal way.

Seethe LoadPS() functionin xvps.c for a completeexampleof how this is done. Also, notethat if
your format supports multiple image per file, you should also pasgjuick* * parameter, which will tell
your function to only load thérst ‘page’ of thefile. Thisis usedby the visual schnauzerwhich needso
loadimageswhenit generategconfiles. To speedhingsup, the schnauzetellsthelLoad() functionto
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) , andreturninga zerovalue. Where
bnameis the ‘simple’ name of your file (which can be obtainedusing BaseName() function in
xvmisc.c ), anderr should be an appropriate error string.

Non-fatalerrorsareconsideredo be errorsthatonly affectthe succes®f loadingthis oneimage,and not
the continuedsucces®f runningxv. Forinstance;’can’t openfile”, “prematureEOF”, “garbagein file”,
etc.areall non-fatalerrors. On the otherhand,not beingableto allocatememory(unsuccessfuteturns
from malloc() ) is considereda fatal error, asit meansxv is likely to run out of memoryin the near
future anyhow.

Fatal errorsshouldbe handledby calling FatalError(error_string) . This function prints the
string tostderr , and exits the program with an error code.

Warnings(suchas'truncatedfile’) thatmay needto be notedcanbe handledby calling SetISTR() as
shown above, but continuing to return ‘1’ from ttead() routine, signifying success.

Also, if your loadroutinefails for anyreason it is your responsibilityto free()  any pointersallocated
(suchasthe pic field and the commenffield, and return NULL in thesefields). 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 a function prototype for any global functions you've written (presumablyjust
LoadPBM() in this case). Follow the style used for the ottwad*() function declarations.

Find the RFT_* definitionsandtack oneon the endfor 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 the ReadFileType() routineaboutyour format. Add an ‘else-if’ casethat determinesf the
file in question is in your format. Note that it must be possible to uniquely idgotifiyformatby reading
thefirst 16 charactergor so) of thefile. If yourfile formatdoesn’thavesomesort of magicnumber you
won't be able to convenientlyhook it into xv, though you can certainly come up with some sort of
kludge...

2. Tell the ReadPicFile() routineaboutyour format. Add anothercase for your formattype,and
have it call youtoad() routine with the appropriate arguments.

3. Hook your file up into the&isual schnauzerEdit the filexvbrowse.c

» Thefirst thing you haveto do is createa ‘generic’ icon for your file format. Copy one of the
existing ones (such abits/br_pbm.xbm ) to get the size and the general ‘look’ correct.

* #include thisicon at the top of the file.

* Add an appropriately-namedBF_* definition to the end of the list, and increaseBF_MAX
appropriately.

* Have the icon pixmap created in @@eeateBrowse()  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 correspondif_* values.)

» Hook your format into thgenlcon()  function. Find the following code:

sprintf(str, “%dx%d “, pinfo.w, pinfo.h);
switch (filetype) {
case R FT_GIF: if (strstr(pinfo.shrtinfo, “GIF897))
strcat(str,"GIF89 file”);
else
strcat(str,"GIF87 file”);
break;
case RFT_PM: strcat(str,”PM file”);

break;
etc...

And add a casefor your format. This generatesn appropriatanfo string thatgetsputin theicon files
maintainedby the visual schnauzer(and displayedwheneveryou click on an icon in the schnauzer
window).

That shoulddo it. Consultthe files 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: Despitethe wide variety of displaysandfile formatsxv dealswith, internally it only manipulates
either8-bit colormapped images 24-bit RGB images. YouiNrite()  routinemustbe preparedo 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/when you created.treed() function):
» Makea copyof xvpbm.c , calling it somethingappropriate. For the restof this appendix,mentally
replace the stringkvpbm.c ’ with the name of your new file.

» Edit the Makefile  and/orthe Imakefile so that your new modulewill be compiled. In the

Makefile , add“xvpbm.o ” to the“OBJS = ... " macrodefinition. In the Imakefile , add
“xvpbm.o " to theendof the“*OBJS1 = ... ” macrodefinition,and“xvpbm.c” totheendof the
“SRCS1=.." macro definition.

+ Edit the new module.
* You'll need to#include “xv.h” , of course.

The module should have one externally callable function that doesthe work of writing the file. The
functionis calledwith a large numberof argumentsgescribedbelow. The function shouldreturn‘0’ if
everything succeeded, and ‘-1’ on failure.
/ /
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;
/ /

file *fp;

This is a pointerto an alreadyfopen() ’'d stream. Your function should neitheropennor closethis
stream, as that all gets handled elsewheradir.c

byte *pic;
This pointsto theimagedatathatwill bewritten. In the caseof a PIC8 image,pic will pointto a w*h

long arrayof bytes,onebyte per pixel, startingat the top-left, and proceedingn normalscan-lineorder.
There is no padding of any sort at the end of the lines.

In the caseof a PIC24 image,pic will pointto aw*h*3 long arrayof bytes. Therearethreebytesper
pixel, in red, green,blue order. The pixels startat the top-left, and proceedin normal scanline order.
There is no padding of any sort at the end of the lines.

int ptype, w, h;

These variables describe the formapiaf . ptype can be set to eith@C8 or PIC24 . wandh arethe
width and height of the image, in pixels.

byte *rmap, *gmap, *bmap;
int numcols;

Thesepointerspoint to the colormapassociatedvith the image. They are only relevantwhen ptypeis
PIC8, meaningthat pic is an 8-bit per pixel colormappedmage. Thesearrayswill eachbe numcols
entrieslong, with a maximumlength of 256. Do not attemptto accessentries>= numcols , asthe
colormapsarenot necessarily256 entrieslong. You are guaranteedhat pixel valuesfoundin pic  will
be within therange[0..numcolsl], soyou don’t haveto checkeachpixel value. Also, do not attemptto
access these arrays at alpiype is PIC24, as these pointers will probably be NULL in that case.

int colorstyle;

The Colors choiceselectedn the xv savewindow. It canbeeitherF_ FULLCOLORF_GREYSCALEFEor
F _BWDITHER It will notbeF_REDUCED If the user selecReducedColor in thexv savewindow, the
appropriateimage will be computed,and you'll be given that image, and colorstyle will be set to
F_FULLCOLOR

Likewise, if the userhasselectedB/W Dithered in the xv savewindow, an appropriateblack-and-white
imagewill havebeengeneratedeforeyour Write()  routineis called,soyouwon’t haveto worry about
that. Suchanimagewill bea PIC8 image,with a 2-entry colormap. It is up to you to decidewhich of

the two colorsshouldbe written asblack andwhich shouldbe written aswhite  You shoulddo this by

comparing the values of MONO(rmap[0],gmap[0],bmap[0]) and
MONO(rmap[1],gmap[1],bmap[1]) . Whichevervalueis smalleris the darkerof the two, and should
be written adlack

int raw;

This is a value passedn specifically for the WritePBM()  function, as PBM hastwo closely-related
subformats (raw, and ascii) both of which are written by thisfanetion. Your functionwon’t needthis,
nor should it be passed in to your function.

char *comment;

This will pointto a zero-terminateadharactestring which containsthe commentghat shouldbe written
into the imagefile. Note that this string can be of any length,and it may containany numberof lines

Version 3.10a December 29, 1994



Appendix G: Adding Other Image Formats to xv 114

(separatedby ‘\n ' characters).If yourimageformatsupportscommentsn thefile, you shouldwrite this
informationto the file. If it doesn’t,you shouldjust ignore this variable. Also, this variable may be
NULL, (signifying ‘no comments’), in which case it should not be used.

You may passmore parameterssinceyou're going to be addingthe call to this function later on. For
examplein my PBM code,l passonemoreparameteryraw’ (whetherto savethefile as‘raw’ or ‘ascii’)
to handle two very similar formats. (Rather than having to write WritePBMRaw() and
WritePBMAscii () functions.)

Write the function asyou deemappropriate. Seexvpbm.c for an exampleof a Write()  routinethat
writes different formatsfor 1-bit per pixel images,8-bit per pixel images,and 24-bit per pixel images,
based omptype andcolorstyle

Note: If yourfile formatcanonly handle8-bitimagesandptype is setto PIC24 , you will haveto call
Conv24to8() to convertthe 24-bit imageinto an 8-bit colormappedmagethat you canwrite to the
file. Seexvgifwr.c  for an example of how this is done.

That done, editXv.h " and add a function declaratidar your newfunction. Searchfor ‘WritePBM()
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 numbemnustbe contiguous, as they are used as indices intonth@B menu inxvdir.c
Edit ‘xvdir.c . This is the module that controls the 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 formathasa common3 or 4 letter filenamesuffix (like, “.gif”, “.jpg”, etc.),you should
modify the changeSuffix() routine in xvdir.c  so that it recognizesyour suffix, and 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 formatrequiressomeadditionalinformationto specifyhow the file shouldbe saved(suchasthe
‘quality’ settingin JPEG,or position/sizeparametersn PostScript)then your taskis somewhatmore
difficult. You’'ll haveto createsomesortof pop-updialogbox to getthe additionalinformationthat you
want. You'll alsohaveto changethe way your Write()  function getscalled(asit will now get called
from your pop-updialog box). (Though,if you only feel like doing a quick hack, you can probablyjust
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usethe GetStrPopUp()  function to get a one-line characterstring from the user, and avoid the
complication of writing your own dialog box.)

This is not recommendedor anyonewho doesn’t understandXlib programming. Frankly, it's not
recommended for those whkio, either, but they at least stand some chance of success.

The more adventurougypeswho wish to pursuethis shouldtake a look at the xvjpeg.c  code,which
implementsan extremely simple pop-up dialog. A considerablymore complicateddialog box is
implementedn xvps.c . In additionto writing a modulelike thesefor your format, you'll alsohaveto
add theappropriatehooksto the DoSave() function(in xvdir.c ) andtheHandleEvent()  function
(in xvevent.c ). ‘grep PS *.c ' will be helpful in finding placeswherethe xvps.c moduleis

called.
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Appendix H: Adding Algorithms to xv

With the addition of the Algorithms menuin the xv controls window, xv can now perform standard
image-processinglgorithms. However,I’'m not really into the whole imageprocessingscene so I've
only implemented a few algorithms.

Please! Feelfreeto addyour own algorithms,it’'s easy,andif you'd careto donatethem,they may find
their way into future official releasef xv, and eternalfame and glory will be yours,in the form of a
credit in the “Hall of Fame” listing..

Section H.1: Adding an Algorithm

For the purposef this example['ll beaddinga newalgorithmcalled‘Noise’ which will simply add (or
subtract) a small random amount from each pixel in the image. | can't see that this would besafuéry
algorithm (which is why it's not alreadg xv), but then again, what do | know about such things...

Editxv.h , and find the block that starts with:

#define ALG_NONE 0
#define ALG_SEP1 1 /* separator */
#define ALG_BLUR3 2

andaddan additionaldefinition at the end of thelist (right beforeALG_MAXfor your algorithm. 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 find where the array algMList[] is initialized. Add a string for your new
algorithm. The string’s positionin the list mustmatchthe numberthatyou assignedo the ALG_* value
inxv.h :

static char *algMList[] = { “Undo All",
MBSEP,
“Blur (3x3)",
“Blur (7x7)",
“Edge Detection”,
“Emboss”,
“Qil Painting”
“Add Noise"};

Editxvalg.c , andfind theDoAlg() function. Thisfunctionis calledwith an ALG_* valuewhenever

something is selected from tAdgorithms menu. Add a case for the né&kG_NOISEvalue,andhaveit
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 pi c, 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 PICS8. free pic24 & tmppic */
end24bitAlg(pic24, tmpPic);
}
Now write the function that does the work of your algorithm. It bélpassed 24-bit RGB sourceimage
srcpig its dimensionsw,h, and a destination24-bit imagedstpic of the samesize. If your algorithmis
normally meantto berun on greyscalémages(as so manyimagealgorithmsare),you shouldsimply run
it separatelyor eachof the Red,Green,andBlue planes,andglue the resultsbacktogetherat the 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 notethatif you define TIMING_TEST at the beginningof xvalg.c , it will turn on codethat will
let you measure the CPU time your algorithm requires. Once you have a working algyoitimay find
this useful if you wish to try to optimize your algorithm for increased performance.

And that’s all there is to it!
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