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1 Intr oduction

ANIMAL is a compact.efficient andeasyto useanimationtool developedat the Uni-
versity of Siegenstartingin 1998. The motivationfor developingANIMAL camefrom
a lack of satisfyingtools for animationsthat are both easyto generateand edit and
helpfulin lectures.

ANIMAL is anacrorym for A NEw INTERACTIVE MODELER FOR ANIMATIONS
IN LECTURES, which alreadyshavs the mainareaof usagefor ANIMAL.

ANIMAL’s strengthdie mainly in thefollowing areas:

very easyto usegraphicinterfaceincorporatingdrag anddrop,

animationscan be automaticallygeneratedising either the scriptinglanguage
ANIMALSCRIPT or the ANIMALGENERATOR API,

platformneutralimplementatiorin Java,

high flexibility .

On first using ANIMAL , the programmight appearsomeavhat limited in the ani-
mationeffectsaswell asthe primitive graphictypesoffered. Otherprogramsseento
offer afar moreoperationsatfirst glance.

However, a closerlook will quick revealthatthis impressions notnecessarilyac-
curate. Someotherprogramgendto offer the samebasiceffect not asa configurable
effect, but ratherasa collectionof effects. ANIMAL offers highly flexible, adaptable
effects that can usually perform the sameother animationprogramsalso offer - al-
thoughthelist of “supportedeffects” at first seemanuchshorter Checkout section4
on page6 for anin-depthdescriptionof the basiceffectsavailableandwhatoperations
canbedoneby usingthemwisely.

Finally, the high flexibility mentionedabore comesfrom the simplefactthatprac-
tically all operationsandobjectsANIMAL usesare easyto edit and adaptto specific
needs. Furthermorethe available object or animationeffect typesare not codeddi-
rectly into theimplementationThus,developersshouldfind it very easyto addexten-
sionsto ANIMAL without having to touchmuchexisting code.

Usingthe new additionsto ANIMAL, it is very easyto generaténterestinganima-
tionsto enhanceviewers’ motivationandunderstanding@f thetopicspresented.

ANIMAL is freely available on the World Wide Web, completewith a extensive
collectionof animationsncluding screershotsanddescription.Checkout the official
ANIMAL Homepageat Home Page
http://www.informatik.uni- siegen.de/” inffAn imal/ index .html

for moreinformation.



2 Requirements

ANIMAL isimplementeccompletelyin Java. This meansseveralthings,oneof which  Java
beingthatthe performancas - alas- attimessomevhatslowerthanonemightwish.

It alsomeanshowever, thatthe hardware / softwae requirementgor using ANI-

MAL arevery easyto specify: your computemmustbeableto run Java. Thisis some-
thing thatpracticallyall currentcomputemmodelscando, althoughwith awide differ-

encein performanceWe recommend moderatelynoderncomputemwith a“enough”
RAM, sinceJava itself is somavhatmemory-intensie on mostplatforms. For exam-
ple, ANIMAL runssmoothlyon my laptop(Pentiumll Mobile, 300MHz, with 64 MB

RAM).

As statedabove, ANIMAL is implementeccompletelyin 100% Pure Java, using JDK: 1.1.5+
SUN’sJDK 1.1.50r above. Theonly furtherrequirements Swing , thegraphicpack- Swing1.1.1
agecollectionthatprovidesafar moreattractve alternatve to Java’s original Abstiact
Windowing Toolkit (AWT). ANIMAL is currentlyonly availablefor the currentSwing
1.1.1 releasealsoincludedin JDK 1.2+.

ANIMAL hasbeendevelopedbothon Digital AlphaStation runningDigital OSF  Testedplatforms
v4.0 —alsoknown asDigital Unix —andintel-baseccomputersunningLinux, FreeBSD,

Windows 95 / 98 andWindows NT. It hasalsobeentestedon an Apple Powerbook
andthusunderscoredava’s claim of “write once,run everywhere”.

Notethatchangesn theclasslibraries,especiallytherenamingof theSwing pack- JDK support
agespreventsusfrom providing supportfor bothJDK 1.1.5+andJDK 1.2/ 2.0 with
thesamesourcecode.ThebinaryJava codefor JDK 1.1.5+ will rununderJDK 1.2,
sothisis themainreleaseve support



3 Starting and Playing ANIMAL Animations

ANIMAL’s animationplayeris includedin ANIMAL andis alsousefulfor checkingthe
animationcurrentlyunderdevelopment.

To startthe player, simply typethefollowing command:

java animal.main.Animal
If thisleadsto thefollowing message
Can't find class animal.nmain. Ani mal

you mustupdateyour CLASSPATH ervironmentvariablefirst to includethe AN-
IMAL archive file Ani mal . j ar. Thisis usually doneby locating the placewhere
CLASSPATH s setandappendingnentrylike

C: \Java\Ani nal . j ar
for Windows userspr
$HOVE/ Java/ Ani mal . j ar

for usersof UNIx-basedoperatingsystems.If you areunfamiliar with how to do
this, take alook at the Java documentationwhich shouldincludinginformationabout
settingthe CLASSPATH.

To startthe ANIMAL animationplayer, choosethe entry Show Ani mat i on in
theEdi t menuof ANIMAL’s mainwindow shavn in figures3 on page7. Seefigure4
on page8 for ascreershotof this operation.

The playeritself consistsof a singlewindow with video playerlik e functionality;
magnificationsettingand stepchoice. Figure 1 on the next pageshavs an example
window.

Most of the playeris takenup by the animationcarvasin which the actualanima-
tion is shown.

Below this arethe controlsfor the currentanimation. Theseconsistof a seriesof
buttonswhich areusedto

e jumpto theanimationsfirst step< |;

e go to the previous stepwithout playing out the animatorscontainedn the step
<<,

o pausebeforechangingheto thenext step||;
Notethatthisis only usefulif thereis atimedlink betweerthe currentstepand
thenext step.

e playthecurrentstep,ie. activateall animators>;

e go to the next stepwithout playing out the animatorscontainedn the stepen-
suremathg,¢;

e jumpto theanimationslaststep> |.

The next components a slider shaving how far the animationhasprogressedBy
clicking on the slider icon and draggingthe mouse,a “skip forward” effect can be
obtainedresultingin a executionof the stepsdraggedover. The slider canthusalso
be usedto jump to a differentstep(whetherbackward or forward) in the animation.

Starting

CLASSPATH

Start Player

Components

Jump to first < |

Previous Step<<

Pause||

Play step>

Next Step >>

Last Step> |

Step Slider
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Figurel: ANIMAL Playerfrontend

Notethatthis may causeproblemswhile generatinganimationsasthe numbersof the
animationstepsneednotbealwayssequentiallf youencountesuchproblemssimply
save your animationandreloadit, andthe problemshouldbe solved.

The next componengallows the userto selecta magnificationfor the display This
is especiallyhelpful for very broador high animationsgrabbingscreershotsor scaling
the componentgo allow a switchfrom computermpresentatiorto beamerpresentation
in lectures.

Dueto scalinganomalitiespnly thefollowing “sane”scalingfactorsaresupported:

e 50%,
o 71%,

100%(default),
141%,

200%

Magnification



4 GeneratingA NewAnimation UsingANIMAL SCRIPT

In this example,you will usea few simple stepsto generatea short but interesting
animationaboutthe behavior of the datastructuresingly-linked list. This animation
will illustratehow to useANIMAL to easilyvisually build animations.

Thefinal resultof this processwill look roughlyasfollows:

List element demo

Baml [Bari|  [Bamz
o B

. penerate first list element

. Setlink of first list element fo null

. zenerate new list element

. Clear link of second list element

. Link first with second list element

. zenerate new list element

. Link new with second list element

. Link first element with second element
. Trensform into 'nice! list stuctire

w0 =] Mo e e by —

Figure2: Final resultof thetutorial animation

Don’t worry, reachinghis resultis really notdifficult. But now, let's getgoing!

4.1 Preparation for the new Animation

Generatinganimationsusing ANIMAL SCRIPTbasicallyonly requiresan arbitrarytext
editor. So,startyourfavouritetext editoronanew file called—for example-deno. asu.
Notethatthe extension.asuis resenedfor uncompessedANIMAL SCRIPT.

ANIMAL ScripTfiles generallystartwith thefollowing headetline:

%Animal 1.4

Make this the first line of the file andendit with Return Note that the version
numberl.4 givenin thefile reflectsthe versionof ANIMAL SCRIPTusedandthusmay
changen thefuture.

Next, you mightwantto give someinformationabouttheanimationitself. Append
thesefollowing lines,exchangingthetitle andauthoraccordingto your wishes:

title " AnimalScript Tutorial Animation”
author " Guido Roessling <roessling@acm. org>"

Now, you canalreadystartANIMAL andloadin youranimation.Startthe ANIMAL
playerasdescribedon page4. After a while spenton initialization and loading the

Result

asu

Main Window



initial animation,(at least)ANIMAL’S main window is shavn. The mainwindow is
shavnin figure 3.

-file Edit Options Help

] s

new Animation

Figure3: ANIMAL’s Main Window

This window containsmenusfor file operations(Fi | €), openingandclosingthe
windows (Edi t ) usedfor editingandviewing theanimation settingthe Options(menu
Opt i ons), andHel p. Furthermoreijt hasa list of buttonswhich sene asa shortcut
for —from left to right— New Animation,Load Animation,Input ANIMAL SCRIPT, Save
Animation,SaveAnimationAs . .

SelectLoadin oneof thefollowing ways:

¢ Click ontheseconduttonin ANIMAL’s mainwindow shoving aopenedolder,

e orclick onthemenuFi | e andselectits seconcentry, Load.

You canalsouseshortcutdy pressingheshortcutkey andtheletterhighlighted
in the menu- in this case,L, sopressboth ALT andL, andthe menuwill be
displayed.If not, you probablyhave to replaceALT by CTRL. If this doesnot
work either, askyour systemadministratoffor the local configurationdetails.

After themenuis shavn, pressind. —thelettershown aftertheentryLoad —is
thesameasclicking on New.

You canseethetitle andauthorinformationin the Animationinformation Select
themenuHel p andthenAbout t hi s Ani mat i on toshaow theinformationdialog.

4.2 Generatingthe Title

Thefirst thing we aregoingto generates theappropriatditle. As thisis asimpletext,
we usethetext commandasfollows:
) text "header”” List elementdemd at (20, 30)

Menus

Shortcuts



= Animal e (=
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:F.:-i:le - 0 Show Animation Overview

new o M Show Animation
0 Show Timeline

Figure4: Selectingthe displayedwindows. Here,both Animationand Draw Window
areopened.

Reloadyour animation,andyou shouldseethe headerbut possiblynot quite with
theright “look”. To changethis, we assignthe headera new font: SansSerif, size24,
bold. To do so,simply changetheline to thefollowing:

text "header” "List element demo” at (20, 30)\
font SansSerif size 24 bold

However, do not break the line in your editor! All ANIMALSCRIPTcOmmands
mustbe givenin a singleline, so you shouldprobablyturn off word wrapping too.
Dueto spacdimitations,thecommandioesnotfit in asingleline in this display Your
commandines canhave anarbitrarylengthin thefile, though.

Reloadingthe animationwill shawv you a somavhatmoreappropriatesettingfor a
title. Also noticethat ANIMAL hassetthetext color to the default color black without
your sayingso.

Now, we wantto underscorgéheimportanceof thetitle by placingafilled rectangle
below thetitle. Thisrequiresthe useof a seconccommandyectangle

Thereis a small problemin doing so, however. Do you know just how high and
widethetext is? Experimentingwith differentsettingwould berathertime-consuming
andtiresome afterall. . ..

Luckily, ANIMALScRrIPTaddresseshis problemby allowing relative placement
Insteadof giving the absolutecoordinatesfor the rectanglepoints,you cansubstitute
one(or all) of themusingoffsetsfrom anotherobject. In this case we know thatthe
rectangleshouldcoverthewholetext, soit shouldstartabit to theupperleft of thetext
andextendto thetext's lowerright.

Try thefollowing line andseewhathappensvhenyou reloadthe animation:

font SansSerif size 24 bold
rectangle "hRect” offset (-5, —5) from "header” NW\




Youwill now seetwo differentanimationstepsaseachANIMAL SCRIPTcommand
normally startsa new animationstep. To make sureboth commandsare executedin
the samestep,put anopeningcurly brace{ in a singleline beforethe text command,
anda matchingclosingbrace} in a separatdine aftertherectanglecommand.Now
reloadandseewhathappens.

Hmmm .. the rectanglecompletelyhidesthe text! This is not really surprising,
asANIMAL draws the objectsin the orderthey were specified. Changingthe order
of the commandwill not work, astherectanglewill thennot have accesgo the text
coordinates However, ANIMAL ScripTalso offersthe optionaldepth attribute for all
graphicobjects. depth influenceshe orderin which objectsaredrawvn: objectswith
lessdeptharecloserto theforeground andwill bedrawvn after objectthatlie “deeper”.
Therefore changeyour linesto thefollowing:

{

text "header” " List element demo” at (2y0, 30)\
depth 1 font SansSerif size 24 bold

rectangle "hRect” offset (-5, —5) from "header” NW\
offset (5, 5) from "header” SE depth 2\
filled fillColor white

Reloadandseethatnow the headetbehaesproperly
You mightalsotry addingthefollowing line to your animation:
. echobounds "headet

This will outputthe exactboundingbox of the title whenthe animationis loaded
in.
4.3 Embedding Codelines

Now, we aregoingto enterthe codedescribingthe commandf this animation.This
consistof thefollowing text entries:

. Cenerate first list el enent
. Set link of first list elenment to null
CGenerate new |ist el enent

Clear link of second |ist el enment

Link first with second |ist el enent
CGenerate new |ist el enent

Link new with second |ist el ement

Link first with new el ement

[ ]
© © N o g k&~ w d e

Transforminto "nice’ |ist structure



To enterthis code,you couldusethetext commandasshownn previously. However,
ANIMAL ScripTalso offers the conceptof a codegroup of relatedlines of code(in
this case,pseudocode!) which allows operationssuchasindentationand especially
highlighting.

To generateanew codegroup,typein thefollowing command:

|: codeGroup "listSourcé at (10,200) color black highlightColor red

Note that this commandwill not entera new graphicobjectat all, but will only
prepareANIMAL for handlingcodelines. The coordinate( 10, 200) is the upper
left cornerfor the codegroup. Insteadof theabsolutecoordinatesyou couldalsohave
usedrelativeplacementfor example

|: codeGroup "listSource offset (0,80) from hRect’ SW color black

To enterthe codeelementsyou shouldplacethemincludingthe codeGroup com-
mandinside a single animationstep, so that they will all appearat the sametime.
Therefore putcurly bracedn theline beforeandafterthe codeGroup command.

Enteringa new codefragmentis very easy- you only have to say

|: addCodeLine”text” to "codeGrouplD

In our case simply enterthefollowing commands:

{

codeGroup "listSource” at (10, 200) color black \
highlightColor red
addCodeLine "1. Generate first list element” \

to "listSource”

addCodeLine "2. Set link of first list element to null”\
to "listSource”

addCodeLine " 3. Generate new list element”)\

to "listSource”

addCodeLine "4. Clear link of second list element”)\
to "listSource”

addCodeLine "5. Link first with second list element”)\
to "listSource”

addCodeLine "6. Generate new list element”)\

to "listSource”

addCodeLine "7. Link new with second element”)\

to "listSource”

addCodeLine "8. Link first with new element”)\

to "listSource”

addCodeLine "9. Transform into 'nice’ list structure”)\
to "listSource”

}

Again, keepin mind thatthesecommandsnustall appeaion asingleline each,so
continuelineswheneverabackslash, is shovn in thelisting.

10



4.4 CodeHighlighting

Now thatthe preparationsare done,we canstartwith the contentsof this animation.
The first commandto be executedis the first codeline. To shaw this execution,you
canhighlightthe codeline asfollows:

highlightCode on ”listSource” line O

Notethatasis usualin C andJava, ANIMAL SCRIPTstartscountingatO, sothefirst
codeline hasnumber0.

Theeffect of this statementaisshovn on reloadingthe animationis settingtheline
in its highlightColorred. Checkthe codeGroup commandyou entered- the color
red wasexplicitly givenasthe highlight color. If you preferothercolors,feel freeto
changehisentry.

4.5 Generating A List Element

Now thatthe commandhasbeenhighlighted,you cangeneratehe first list element.
Thisis doneusingthelistElement commandasfollows:

listelement " firstListElem” (100,80) pointers 1

However, this leaves the elementwithout a text entry. Therefore,inserta text
"Elem 1" betweerthe coordinatesandthe pointers command.Furthermorethe ele-
mentshouldnot be shavn at once,aswe first wantto draw attentionto the command
itself. Therefore usethe commandasfollows:

listelement "elemA” (100, 80) text "Eleml” pointers 1\
after 20 ticks

The after commanddetermineghe amountof time to wait until the actionis per
formed- in this case 20 ticks will take placebeforethe elementis showvn. Ticks are
anANIMAL -internaltime unit thatallows for smootheteffectsthanprecisetiming on
amillisecondbasedoes.

Onreloadingheanimationyouwill find thattheoperation$iave endecbnseparate
stepssochangehecodeto includecurly bracesaroundthe two commands.

4.6 Highlighting and Unhighlighting Code

Next, you shouldstartworking on the secondcommand.This requiresthe following
operationgo take placein onestep:

¢ unhighlightthefirst line of code(line 0),
¢ highlightthe secondine of code(line 1),

e clearthelink of the new list element.

1If you arewonderingaboutthis, notethat statementsik e after 200 ms requirethe computerto actata
precisepoint of time, or performall operationswithin a presiceamountof time. If the computeris busy or
the actionsaretime-consumingo perform,it mayfall behindthe scheduleandtry to catchup by skipping
intermediateanimationframes.Thiswill oftenleadto ajerky display

11



If you paid closeattention,the secondoperationshouldnot poseary problemby
now. Ratherunsurprisingly the commandfor unhighlightingcodeis called unhigh-
lightCode.

Finally, the commandfor clearinga link is calledclearLink andrequiresyou to
give the nameof the objectto betreatedthis way.

Thus,the next commandshouldlook asfollows:

{

unhighlightCode on " listSource” line O
highlightCode on ”listSource” line 1
clearLink ”"elemA”

Now, we will repeattheseactionsto generatghe next list element,clearits link,
andupdatethe sourcehighlightingaccordingly The secondelementshouldbe placed
to theright of the first list element,say (130, 0) from thefirst list elements top right
corner(calledNW). Thecommandshuslook asfollows:

{

unhighlightCode on " listSource” line 1

highlightCode on ”listSource” line 2

listelement "elemB” offset (130, 0) from "elemA” NE\
text "Elem2” pointers 1

unhighlightCode on " listSource” line 2
highlightCode on ”listSource” line 3
clearLink "elemB”

4.7 Linking list elements

The next commandrequiresyou to link the two list elements.This is easilyaccom-

plishedusingthe setLink commandwhich expectsfirst the nameof the baselist ele-

ment thenthekeywordto andthetargetlist elementname In thiscasetheoperation

shouldalsotake a certainamountof time, for examplethe 20 ticks usedbefore.
Therequiredcommandsareasfollows:

unhighlightCode on " listSource” line 3
highlightCode on "listSource” line 4
setLink "elemA” to "elemB” within 20 ticks

Note that the within keyword definesthe duration of an operation,while after
definesheoffset If both areused,you have to specifythe offsetfirst.

I will leave the generatiorof the next few stepsasa small exercise. Using what
you have donebefore,it shouldnot be difficult to updatethe codehighlighting, gen-

12



eratea new list elementcalledelemC, andsettingthe links betweerthelist elements.

However, the completecodeis alsogive a bit laterin this document.
Pleaselacethenew list elementoughlyin themiddleof thetwo elementsbut not

precisely For example,placeit atoffset(80,50) from the NW of thefirst list element.

4.8 Moving objects

Thelaststepcallsfor transformingthelist into a nice structure.To do so,you haveto
performthefollowing actions:

e Updatingthe codehighlightfor thelastline of code(notdescribechere),
¢ movethenewelemenbetweerthetwo list elementsvithoutchangingts pointer,

e movethefirst list elements pointer without moving therestof the object.

The lasttwo operationscall for a move operationwhich is quite difficult, but also
shavs how powerful ANIMAL SCRIPTIS.

Note thatthe boundingbox of ary objectis a rectangleencapsulatingll compo-
nentsof the element. Thus,the boundingbox of the middlelist element(the lastone
youinsertedlalsoincludesthe pointerto thelastlist element.f youusedthe position-
ing givenabove, you will noticethatthe pointerextendsthe boundsto thetop andthe
right.

Now, we wantto move boththe new list element- without changingits pointer! —
and setthefirst elements pointerwithout changingthe elements position. To do so,
we first have to decideon how to move the elementsThefollowing screenshoshould
be helpful, shaving the boundingbox of the elements.

YElem YElemz

E

Elema

If you take a closelook, you will find thatyou canusethefollowing edgesof the
boundingboxesfor preciseplacement:

o themiddle elements SE corner asthis includesthe baseline of the objectand
thepointerlocation;

e the SW cornerof the lastlist element,asthis givesthe target baselineand the
targetcoordinatedor the pointer

First, we will generatea line objectwith thesecoordinateshat shouldbe marked
ashidden to preventit from disturbingthe display:

13



line "moveLinel” offset (0,0) from "elemC” SE\
offset (0, 0) from "elemB” SN hidden

Now, we canusethis line for moving both objects. However, we have to usetwo
specialsubtypef the move commandor this purpose:

o for settingonly the pointerwithout changingthe element,we needa move of
type “setTip #1”

e and for only setting the pointer without moving the element,we needtype
"translateW ithFixedTip”

Thefollowing codedoesthetrick:

move "elemC” type "translateWithFixedTip”\
via "moveLinel” after 20 ticks within 20 ticks
move "elemA” type ”"setTip #1” via "movelLinel”\
after 20 ms within 20 ticks

And now. . . theanimationis finished! Simply reloadandenjoy.
The completeanimationcodeis asfollows:

%Animal 1.4

title " AnimalScript Tutorial Animation”

author " Guido Roessling <roessling@acm. org>"

text "header” " List element demo” at (20, 30)\
font SansSerif size 24 bold

rectangle "hRect” offset (-5, —5) from "header” NW\
offset (5, 5) from ”"header” SE filled fillColor white

{

text "header” " List element demo” at (2y0, 30)\
depth 1 font SansSerif size 24 bold

rectangle "hRect” offset (-5, —5) from "header” NW\
offset (5, 5) from "header” SE depth 2\
filled fillColor white

}
{

codeGroup "listSource” at (10, 200) color black \
highlightColor red

addCodeLine "1. Generate first list element” \
to "listSource”

addCodeLine "2. Set link of first list element to null”\
to "listSource”

addCodeLine " 3. Generate new list element”)\

to "listSource”

addCodeLine "4. Clear link of second list element”)\

to "listSource”

14




addCodeLine "5. Link first with second list element”)\
to "listSource”

addCodeLine "6. Generate new list element”)\

to "listSource”

addCodeLine "7. Link new with second element”)\

to "listSource”

addCodeLine "8. Link first with new element”)\

to "listSource”

addCodeLine " 9. Transform into
to "listSource”

}

highlightCode on "listSource” line O

listelement "elemA” (100, 80) text "Eleml” pointers 1\
after 20 ticks

}

{

nice’ list structure”\

unhighlightCode on " listSource” line O
highlightCode on "listSource” line 1
clearLink "elemA”

unhighlightCode on " listSource” line 1

highlightCode on "listSource” line 2

listelement "elemB” offset (130, 0) from "elemA” NE\
text "Elem2” pointers 1

unhighlightCode on " listSource” line 2
highlightCode on "listSource” line 3
clearLink "elemB”

unhighlightCode on " listSource” line 3
highlightCode on "listSource” line 4
setLink "elemA” to "elemB” within 20 ticks

unhighlightCode on " listSource” line 4
highlightCode on "listSource” line 5

listelement "elemC” offset (80, 50) from "elemA”\
NW text "Elem3” pointers 1

15
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unhighlightCode on " listSource” line 5
highlightCode on "listSource” line 6
setLink "elemA” link 1 to "elemC”

unhighlightCode on " listSource” line 6
highlightCode on "listSource” line 7
setLink "elemC” link 1 to "elemB”

unhighlightCode on " listSource” line 7
highlightCode on "listSource” line 8
line "moveLinel” offset (0,0) from "elemC” SE\
offset (0, 0) from "elemB” SN hidden
move "elemC” type "translateWithFixedTip”\
via "moveLinel” after 20 ticks within 20 ticks
move "elemA” type "setTip #1” via "moveLinel”\
after 20 ms within 20 ticks
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