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EJS

+ Easy Java Simulations ¥ Prednosti
+freeware, open source #Jednostavna instalacija 1
®alat napravljen u Javi uporaba
+generira html stranice ¥slabo znanje programiranja
#interaktivni virtualni ¥navodi korisnika pri
laboratorij stvaranju virtualnog lab-a.
@ Autor ¥ generira Java programe kao
. applete, mogu se ukljuciti
#Prof. Dr. Francisco PPCE, g.u ukjucttiu
HTML stranice
Esquembre
I R Aleksa-ndar Maksimovic, /-02/06/2007 /| Str. 2

Institut Ruder BosSkovi¢, BijeniCka c. 54 korisnicka sucelja



Dizajn

+ model EJS 1ima kontrolu 1 GUI
-iopisuje fenomene p()moéu integrirane. Interakcija
jednadzbi i/ili algoritama korisnika 1 modela
# kontrola ostvarena preko GUI-a

+interakcija korisnika s
modelom, promjena
vrijednosti varijabli

+ view

+GUI od modela
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# virtualni lab

ostvaruje se pomocu tri panela

odabiru se pomocu tr1 radio /

gumba

#+Introduction (opis modela)

#*Model - definiramo model,
varijable, jednadzbe

#View - konstruiramo GUI
pomocu definiranih
elemenata

® Introduction © Model © View

/'

Click to create a new page

T T T T T T T T T A T T T T A T T T AT

Sl EYEIL A E] e

You will receive output messages here
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uvod

=  W¥jednostavan editor
& E sy Java Siniisiion s SR Narne 0| ] . .
sintroduction | IOFa | +rezultat je HTML stranica

Intro Page OK | Cancel |

Edit View Font Format

B][8[afa|[s]s]ufs]e]n]=]: |I..-

Wodel Harmordélkog gibanga 3ia je proporcionalna pomakas i7 ravnoteZne g poloZaja

¥+ mozemo napravitl
proizvoljan broj stranica,
npr. s opisom modela,
zadataka 1 informacija o

EIEYEIN @I@@I =

autoru.
I - | #nove stranice dobivamo
i o o pritiskom desnog gumba na

miSu dok je kursor na
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izbornik uvodne stranice

4 Easy Java Simulations - sim1_xml

@ [ntroduction < Model © View

Intro Page
l/ I— Edit/View this page i
Edit View Font Fo  Add a new page Ip
o i poge = rone |~ |
Move this page to the left | @] [ & B |mone |~
Ivlodel Harmonigkog ¢ Mowe this page to the right 1 iz ravnotes Zaja fasl
Rename this page
EnableDisable this page
ShowHide this page
Remove this page

BDEI=E]=

File succesfully read: CAEjSMSimulationstsim 1 xml

Izbornik s opcijama za
manipuliranje uvodne stranice

Edit, Copy, Move, promjena imena

Prikazivanje 1 skrivanje stranice

I R Aleksandar Maksimovic,
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Model

& Easy Java Simulations - sim1_xml

O Introduction ® Model © View
O Variables O Initialization © Evolution © Constraints ® Custom

5 panela za opisivanje modela

s

i :

. Variables

. JInitialization
Click to create a new page &l

Evolution
.Constraints

File succesfully read: CHEjs\Simulationsisim 1 xmi .CuStom

Postoji mogucnost povezivanja s

Matlab/Simulink programom
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GUI

A Easy Java Simulations - sim1.xml

X]
CIntroduction © Model ® View * ViCW

Tree of Elements Elements for the view

e o oa % ¥konstrukcija GUI-a
7
+Elements for the view
Display | Menu | &
@

4P EH® G W ¥sadrzi gotove vizualne
A F = =
Il @ clemente (u wxpythonu
Eé ;::.2 T’sﬁuuies [ Fields | Control | Wldgetl)
o N v Ld T o B
e +Tree of Elements
:;uwmreceweOUtPUtmessaQEShere ........................................................................................................................................................... * p Ok aZuje O dabrane elemente i
File succesfully read: CAEs\Simulationsisim1 xml hlj erarhlju
Odaberemo element pomocu misa, nakon toga
mozemo ga staviti u lijevi prozor (TREE)
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Pokretanje

olders | E'

B Windows - Ejs.bat

Marme = i Size i Type i Date Modified i

[ data File Folder 242042007 258 PM . . .

1 Simulations File Folder BA2242007 17:48 Ak -

[FlEjz.bat KB MS-D0S Batch File 11/41/20085 E:10 P LlnuX EJ S.llIlU.X

Tlﬁl Ejz.lirw KB LINUX File FAETS2005 1 246 Ak

ﬁ Ejz.macozs KB MALCOSK File FAETS2005 1 246 Ak .

ﬂ EjzConzale jar T1KBE JAR File /672005 752 PM MaCOSX - EJ S .maCOSX
:ﬁ LaunchBuilder. bat 1kE MS5-DOS Batch File 9/6/2005 8:57 PM

i_j LaunchBuilder. zh 1KE SHFile 9/6/2005 2:57 PM

¢t | Shortcut to Ejs bat

B B4\11b\toolg..]al H \P:og:am flle..\Jaua\]dkl 5.8 B‘l\]:e\llb\:t
-'Slmulatlong\ 11h1a1y\HotEqn Jal ,Slmulatlong\ 11h1a1y\e,].,

aly\e,].,Contl ib. jar ,Slmulatlon.,\ 11h1a1y\eJ
sMedia. jar ,Slmulatlon.,\ librar y\QTJaua §i]
atasalllocales. jar" —Dcodebase=. —Du:

.0sejs —iconsAt East —elements element.,Oldered.txt

e
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Primjer

Otvori file “Open an existing file” u Ejs' GUI, ﬂ
nakon toga odaberi file Simulations\_examples\EarthSunAndMoon.xml.

- matnFrame (Ejs window) |F.. '!-':lj-x. Easy Java Simulations - D:MCursos_DocencialEA_FP_Ejshweb_wiriuall -:hs':E_is...__':___ll ______ a3

v lrtualnl lab .] C OtVOI'CH Py | #® Introduction — Model © View
P

=" " Earth, Sun and Moon (SRR | AGhoR ]| [
gl=
=) =
Earth, Sun arvd Moon gmi
el
& A partieidar eaze of the three-body problem, ke 2 a srdation of thres bodes o
interactng accordng to the universal gavitational kow I]E
We hawe takeen the dala for the Sun, the Earth and the Meon in ordsr to malkee i more jE_,
altractive. The difficult pat o5 to sef up il conditions so that the Modm 15 caplured by .E- gi
the Earth in #1s translalion crbet around the Son \1]_
p=

In ke wetnabrmahion page, whe spprofocnale e resl mohs] postion for the Sun, the Earll i

and the Moon, which produces the sibuation we are fandiar with
-

You will receive sutput messages here
2 succesfulty read DCursos_DocencidEA_FP_Ejstweb_vinuallabs\Ejs3mSimutaton =
-
. |

Pritisni gumb "Run Simulation", ||, program stvori jar file sa simulacijom.

I R Aleksandar Maksimovic,
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Primjer

_________________________________________________________________________________________________________________________________________ Kompajlira java program u jar
;:;uw'"receweoutputmessageshere ........................................................................................................................................................... ﬁle, rezultat Se prikazuje u
Creating jar file CAEjs\SimulationsiearthSunanfivoon jar .. 0 e rozoru.
P
Congratulations! The simulation was generated sUCcessiully. 3 .
Trying to run simulation C:A\Ejs\Simulations\EarthSunAndMoan.bat. .. B Ako Jesveu redu, otvara se
simulacija, to je josS jedan prozor
s i1stog oblika kao onaj koji je
/ konstruiran u View panelu.
o A
. Pause Gumb zaustavlja simulaciju.

I R Aleksandar Maksimovic, / 02/06/2007 / Str. 11
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Primjer

# Nakon simulacije, Ejs ¥Rezultat
generira fileove u radnom +earthSunAndMoon.jar: svi

direktoriju (Simulations) Java fileovi u jar-u
*earthSunAndMoon.html:

+moze se promjenitli pomocu html dokument
argumenata (vidi .bat 1li ¥earthSunAndMoon.bat:
Jinux) batch file simulacije
I R Aleksandar Maksimovic, / 62/06/2007 / Str. 12
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html stranice

B e cae = B b eene &3 [\ () Home poge for EarthSunandMoon 51 | B ‘
LEaﬂhSunAndMoan -
Earth, Sun and Moon Folders v
Contents
ot S o Moo iepf;f::z:i;:ﬁ;ﬁ: hody problem, this is a simulation of three bodies interacting according to I j Go
Activities “We have taken the data for the Sun, the Earth and the Moon i order to make it more attractive. The N il I Size I T_','I:IE I Date Modified I
difficult part is to set up initial conditions so that the Moon 15 captured by the Earth m its translation orbit ] 'ﬂ _EHEII'ﬂD'ES File Folder 2/20/2007 259 PM
fathor L ) _library File Folder 2/20/2007 259 PM
Simulation In the initalization page, we approximate the real initial position for the Sun, the Earth and the Moon, which |:| _Dspguide File Falder 202042007 253 P
E SSRGS (1 BTG T S (e T EarthSundndioon. bat 1KB MS-DOS5BatchFile  5/23/2007 327 PM
J Created with Easy .fj E arthS undndh aon. html 1KB  Firefox Document B/2342007 327 PM
§ oo fimulations eathSundndh oo jar T1KE  JAR File £/23/2007 327 PM
.f] EarthSunandh oon_activities.h... 1KE  Firefox Document B/2342007 327 PM
&j EarthS undndid oon_author. htrml 1KE  Firefox Document B/2342007 327 PM
.f] EarthSundndtoon_Earth, Su... 1 kKB Firefox Docurment B/23/2007 227 PM
.ﬂ E arthS undndh oonContents. bl 2KB  Firefox Documnent 542342007 327 PM
ﬁ'ﬂ E arthSundndhd oonSimulation. k.. 2KB  Firefor Document B/232007 227 P
B [l 4 1 m (AT TR o i oA EEnT? A dm AL

Done

| R

Generirane stranice, batch 1 jar file

Aleksandar Maksimovic,
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| R

html simulacija

LEaﬁhSunAndﬂJaan |

Contents

Earth, Sun and Moon

A ctivities
Author

simulation

'3

J Created with Easy
: S Java Simulations

The simulation's wew should appear nght under this line.
Play

Pause

Reset

Teou can control it using JavaScript. For example, using buttons:

Play | Fause | Feset | Step |

Slowe I Fast | Faster |

Aleksandar Maksimovic,
Institut Ruder BosSkovi¢, BijeniCka c. 54
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Sadrzaj direktorija Ejs |

> batch file Ejs.bat, koji pokrece Ejs.

» Direktorij data, sadrzi Ejs’ source code. Ne mijenjajte ako
ne znate.

» Direktorij Simulations, "default" radni direktorij. Sadrzi
dva pod-direktorija: _examples (primjeri distribuirani s
Ejs) i _library (fileovi potrebni za rad Ejs-a, ne modificira;
ovaj direktorij).

I R Aleksandar Maksimovic, / 02/06/2007 / Str. 15
Institut Ruder BosSkovi¢, BijeniCka c. 54 korisnicka sucelja



dijelovi modela

> Model opisujemo nizom informacija, potrebno je

* Deklarirati varijable modela.
* Napisati algoritam koji racuna evoluciju i varijable modela.

* Definirati promjene u varijablama modela koje su rezultat
interakcije s korisnikom.

Ejs ima jednostavnu proceduru upisivanja neophodnih
informacija pomocu pet panela.
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model

> Varijable incijaliziramo prilikom deklaracije. PoCetne vrijednosti
napisane su u koloni “Value” panela “Variables”.

> Algoritmi za postavljanje pocetnih vrijednosti upisujemo u panel
“Initialization”.

* Evoluciju opisujemo u panelu “Evolution”.

» U panel “Constraints”, upisujemo potrebna ograniCenja na
varijable.

* Dodatne metode upisujemo u panel “Custom”. One se mogu
pozivati iz bilo kojeg dijela modela i "View" dijela.

I R B Aleksandar Maksimovic, / 02/06/2007 / Str. 17
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model

Custom metode obi¢no se odnose na interakciju korisnika 1 modela.

bavy Java Smulations

2 introduction = Model © View
w Yariables O |nitialization O Evalution O Constraints O Custem .D_l
S| 5 panela za opisivanje modela
(]
=
Click to create a new page ‘;I
o
(]
#‘-‘Tuu will receive output messages here
I R Aleksandar Maksimovic, / 02/06/2007 / Str. 18
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algoritam simulacija

“ariable dedaration (panel Ve Habies) |

:

Wariahle Intialization (column Wafve of the panel ¥ anabes) |

i

Execdion of the algorithms defined in the panel indiglization ]

.

Execution ofthe algorithm =
defined inthe panel Copsrants

l

Graphical reprezentation of results
(communication model -« viewd

yes

!

U=zer's interaction®

([communication view-s model)

Execution of the interactive
aclion exerted by the user

|

no

E xecution ofthe algorithms
defined inthe panel Evolition

I

=

I R Aleksandar Maksimovic,
Institut Ruder BosSkovi¢, BijeniCka c. 54

Easy Jawa Simulations - D:\Curses_Decencia\EA_FP_Ejsbweb_wirtuall abs\Ejs 3351, ., E|E|Fz|

O Introduction = Model < View

‘® Varlables O Initialization © Evolution O Constraints O Custom @

ez v EE

[ variables |84 s
Marme | Value [ e | _ Dimengion |
l\tiempo 0.0 \double
deftaTiempo 0.05 doubbe
amplitud 30.0 double
frecuencial 1.05 double
|lrrecuencia? 1.0 double
desfase 0.0 double
i double
Iy double
Comment

A o

You will receive output messages here

File succesfully read DACursos_DocenciaEA_FP_Ejsweb_vinualLabs\Ejs33\Simulations\abora

- I [*]

Definiranje varijabli 1 vrijednosti

Paneli se 1zvrSavaju s lijeva na desno.

/ 02/06/2007 / Str. 19
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Varijable |

» |me varijable upisujemo u kolonu "Name".

> Tip varijable specificiramo u koloni “Type”. Ejs zna 4 tipa
varijabli: Boolean, int, double i string.
> Kolona “Dimension” definira dimenziju varijabli.Npr.

“Dimension” kolona “cuadx” varijable definira vektor s 4
komponente: cuadx|[0], cuadx[1], cuadx[2] | cuadx[3].

» Pocetne vrijednosti varijable upisujemo u kolonu "Value".

I R Aleksandar Maksimovic, / 02/06/2007 / Str. 20
Institut Ruder BosSkovi¢, BijeniCka c. 54 korisnicka sucelja



varijable

yolution - LONSTraints ' LUUSTOm |_‘]
¢ Fasy tava Simulations - D:WCursos_Docencialfs_FP_Ejsweb_virtuall abstt 33si.. [2 B . —
Olintroduction ® Model O View Definiramo: . — =
wpe imension

= Variables O Initialization © Evelution O Constraints © Custom l_r_l double |v E

/ - % Tlp boalean
Mame = Valun [ Twe | imens| [ .

[y 13 =y int
ir awhaso: 1.2 o [ —

drawhany -0.2 o =] .1 double
o = vrijednost o _
Maspints 5000 : ;@_\ ring A%
nTotal 100 =y i —
g:ﬁ:::m [Meapinints] _ﬂJ d 11 L
Painty double  [Maxpoints] 1menZlJ a @
Pairtsizex 20100 dautie =
Paintsizey 10100 daubie
cuze doutle 4] /
cuady daouble 4] 2 —
rismPointsCirc 14 int
Cirex doubie [rmPairtsCire]
circy | double  frumPainitsCirc]
Coenment

You will receive output messages here
File succesfully read DCUrsos_DOCENCE'EA,_FP_E|sWeb ruall abs EjsInSmulations aora
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Inicijalizacija

» Ako je potrebno inicijalizirati vektor onda algoritam
piSemo u panelu "Initialization". Npr. vektor g mora imati

vrijednosti dane formulama AR
¥ Easy Java Simulations El@g] n — l
O Introduction = Model © View i X 21
C'Variables @® |nitialization © Evolution O Constraints © Custom @ q[j] o _q[J B l] T n—1

| mitialization of the array o |

ao=14(n-1)
for{inti=1,i<n;i++){

gl =- g1+ 271/ (n-13% \
. Java code

You will receive output messages here

I R Aleksandar Maksimovic, / 02/06/2007 / Str. 22
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Evolucija

* Lasy Java Simulations

Clintroduction ® Model © View

“'Variables O Initialization ™ Ewvolution O Constraints O Custom [D|

e secord [E"

[y max Click to create a new page "ﬂ_
20 B
e A
" =l
5 i5]
R Click to create a new page of ODEs

FPS | MAX

¥ hustoplay \

You will receive output messages here

| R

Java

algoritam .

5
MIN

FPS MAX

Autoplay o

£ Easy Java Simulations
< Introduction, = Model © View

< Variables O Initialization ® Evolution © Constraints < Custom
Evol Page |

Frames

per second

MaX

=l v EED O

You will receive output messages here

£ Easy Java Simulations

< Introduction © Model © View

O Variables © Initialization ® Evolution O Constraints © Custom

rrames || Ev0 Paue =
per secon d | indep. var. | Increme nt | \E‘
(ALES Stat Rate
o
PN Pl
15
@]
10
5
MmN
FPS | MAX | comer Migpoint (ak.a. Euler-Richardson) |~ |Tolerance [Events| o
(] Autoplay | arment | |

You will receive output messages here

Aleksandar Maksimovic,
Institut Ruder BosSkovi¢, BijeniCka c. 54
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Evolucija

4 Easy Java Simulations

Z Introduction ® Model © View

O Variables O Initialization ® Evolution O Constraints © Custom @_ BrZina SimUIaCije
Frames 5'
per second H
[>- max T
Click to create a nhew page
2“ B Simulacija po¢inje odmabh, inace
€ moramo ukljuciti gumb s funkcijom
c _play().
5 few page of ODESs Algoritmi za ODE
o Euler, Euler-Richardson, Runge-Kutta 4
FPS Max
7 Autopiay] 1 Runge-Kutta-Fehlberg 4-5

T T T A T T AT e T e T T T T T T T e T T e T T T T T T T T T T o T T S T T T T S T T P e e A T e e T e e T T e,

You will receive output messages here

I R Aleksandar Maksimovic, / 02/06/2007 / Str. 24
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algoritmi

Euler Runge Kutta 4-t1 red
JT.‘ = ..‘l.f ' o F‘,‘
it 1 :;:_";—I-—f{.!'j.f,:]r_"‘i.f ) /! :I;.. ALY
Jil"_l == Jr . f £L g -+ —1._!; + ———
2 2 )
Euler Richardson By = At f (;ﬂ1 L R o
/. 2 )
| lt .Ii'-q, e -‘.I-"l-r : f{-r; "|'k.'!"'r*:' +":—‘IL"”
ZTmed = Ti+[lzink): o ki ke ks | ke
Af Tivy1 = J‘a+ﬁ+3+3+ﬁ
Titr = x;+f (i'me-.:hh' + ?) - At

I R Aleksandar Maksimovic,
Institut Ruder BosSkovi¢, BijeniCka c. 54
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algoritmi

Runge-Kutta-Felhberg (4 - 5 red)

K1 = _"'i.f-f{J'j..',;}

IR B

ky = _*u.rrfi:-,-+i—1.r,-+j{)

ky = _'u-f::r,-+:;12rk1+3%rk3.r,-+;ir)

bow AL iJ-,- +%rk1 S +'?:$]~A—3 i E; otk :u)

h o= ::.r-f(i-,- %-h-H?-.frg—2;31;~.‘r;=;+i??}j~k.l—_ll—$~kﬁih+£;)

Aleksandar Maksimovic,
Institut Ruder Boskovic¢, BijeniCka c. 54 korisnic¢ka sucelja

/ 02/06/2007 | Str. 26



View

# Kontrolira simulaciju, tj. start, View se definira pomocu vec
pauzu 1 ponovno inicijaliziranje  definiranih kontrola koje su

(reinitialize). podijeljene u 3 kategorije
# Interaktivna promjena # Containers

vrijednosti varijabli. ¥ Basic
¥ Vizualizacijamodela u2D 1 @ Drawables

3D, mogucnost crtanja grafa ? Basic

(x,y) 1li (nekoliko varijabli, y) # Graphs

# Prikazuje ili skriva prozore.
Obicno se prikazuju prozori s

kontrolama, a grat se skriva. |

I R Aleksandar Maksimovic, / 02/06/2007 [/ Str. 27
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View

e e ~| ¥ Tree of Elements - sadrzi
o Simiaon Vew ENr ey = elemente koje smo dodali
= # redosljed je vazan
| _ ¥ miS+klik odabire element 1z
| I | desnog panela “Elements of the
e —— view” klikom u lijevi panel
| P B dodajemo element.
— == mM ¥ oraficke osobine GUIa
B e _ mjenjamo tako da kliknemo
e desnim miSem
Mova Do
I R Aleks-andar Maksimovic, - / 02;06/2007 [ Str. 28
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Elementi

Kompletan opis elemenata dan je u uputama: Easy Java Simulations
The Manual, 1 na adresi

‘ View elements in Ejs r Elements for the view in Ejs
Elements for the view
Containers  Containers
[ OeR 4 . -
SL:SE ﬁ b= O EB
e
Lol r Basic
[Display .
AP cE® BE Display | Menu |
AT B = @ 2 F & BB ® nm E
Menu Az-l\ﬂffm@
i E&‘? -é“ p\:sﬁ G\‘? - Dr
(‘Basic | Bodies | Fields | Control | 3D |
[Drawables
[Basic L] '\ ~AA- D T .~ [E&
e \widrt ~H 2 ete o moA AR T
GXmiemEZ Y SN A
Bodies .
BEeTTo
I R Aleksandar Maksimovic, / 02/06/2007 / Str. 29
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Frame

Element: Frame. 4 Properties for element Frame
Main Graphical Aspect
Tcon: = . L . when it iz the main window. Title Frame [¥| == |Background =
_ Layout  |border &= | Foreground =
Text: & top-level windowr, - -
Visible [true == Font ==
Description: & Frasmee 15 a contamer element that displays m an mdependent window. "When Location and Size Tooltip F e

thiz window acts as the main window, closing it (not minrmizng it) exts the similation. Location
Size 200,300

E'@' E' Resizable

8

Osobine prozora- dobivamo
duplim klikom u panelu Tree ...

I R Aleksandar Maksimovic, / 02/06/2007 / Str. 30
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panel

Element: Panel

L]

Tcon:

Text: A basic contamer panel

Osobine panela

Descripeion: & Paxel 1z the most basic contamer. It can be used just to host one or more
children, according to its layout property. & panel can be hidden using the visible propetty.

& Properties for element Panel

Main Graphical Aspect
Layout  horder &2 |Background ==
Viisible &= | Foreground &=
Size @ | Font )
Border & | Tooltip ¥ e
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Drawing panel

Element: DrawingPanel

Tcon:

Text: & 2D contamner for Drawables.

Description: & DrawingFane! 15 a special container to host drawable children. Even when it 13
considered a container, it cannot be used to host other type of elements.

Dirawing panels reprezent a region of the two-dimensional plane and provide therr own
coordinate system, from the point Jvfinmum 3, mum 7)) to (asmum 2, Masmm 1),
iEwen though the scales can also be automatically adjusted. )

_|_

==-0,48 w=-0,87

Aleksandar Maksimovic,
Institut Ruder BosSkovi¢, BijeniCka c. 54

| R

4 Properties for element DrawingPanel

Scales Configuration

Autoscale ¥ [false @ | Square

Autoscale Y [false & | Guiters

Minimum X |-1.0 ["¥%| &= | coordinates

Maximum X [1.0 [¥|le=| %Format

Minimum Y |-1.0 (¥

Maximum Y [1.0 [¥le= mﬁw

Interaction Visible

X (¥ e Size

Y [¥| @ | Background

On Press % Foreground

On Drag % Font

On Release % Tooltip [
Mouse Enter 8y
Mouse Exit )
Key Action %
Key Pressed [¥le=
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Plotting panel

Element: FlothingPanel

Icon: M

Text: & 2D drawing panel with a system of axes.

osobine

Description: & PlaottingPanel iz a 2D drawing panel that prowides, by default, a system of

coordjnate dEHES. 4 Properties for element PlottingPanel
Decoration and Axes Scales Configuration
) Title PlotingPanel [%| == | Autoscale X [true & | Syuare &=
PlottingPanel ~ ~ =
10 : . : Tt Font @= | Autoscale Y [true = | Gutters =
Axes Type == | Minimum X [%| e | coordinates ==
a
Title X [¥| == | magimum x [¥|==| %Format &=
B
i I ¥ Axis Pos [%| @ | Minimum Y [¥|e | Yrormat &
4L - ¥ Axis Type == | Maximum Y [¥ e Graphical Aspect
5 Grid X = Interaction Visible =
Title ¥ [¥|e= X e sie =
0 ] p=
I ¥ Axis Pos (% e i (F|e= | interior =
-2 ¥ Axis Type e | OnPress £ | Background &=
-4 - =z | OnDrag %% | Foreground ==
-G DeltaR [§| e | On Release %  Font
B 1 TR e Mouse Enter | Tooltip [ e
8L d Mouse Exit e
-10 . . . Key Action 5
-10 -5 0 a 10 Key Pressed [H|e=

Plotting panels are interactive and respond to user interaction in the same way as drawing

panels.
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Element: Button.

Icon: = Main Graphical Aspect
Text  |[Button (¥ e= Size =
Text: & button for actions. @ |Background |cyan ==
Description: & Buffax is a basic element used to iwvelee actions. Tt can display a test, an / (¥|== | Foreground ==
image, of both. The action 15 ivolced when the button 1z clicked (1 e pressed and releazed). / &= Font ==
Enabled / @ | Tooltip ¥ e
Press for the action Action / i

Buttons can be disabled using the "Enabled" property. Tn this case, the intetface 18 gp

| Table of properties /
| MName Description Values ac}e/pted
. /
Text The text displayed by the Any constant or variable of type String,
elemment.

Any constant or variable of type String,
corresponding to a GIF or ammated GIF

Tt The image displayed by the |[tmage. The string mdicates the path to the

e element. corresponding tmage file. The path can be

relatrve to the worlung directory or an Internet
TEL.
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Element: CheckBozx

7

Tcon:

Text: & checl box for boolean ranables.

check box

Description: & Checilax 5 abasic element used to display and modify a boolean value, It

can display a text, an inage, or both, Check boxes can invole an action when the value 15

changed. MMoreover, mdrndual actions can also be specified for the cases i which the walue 13
selected to be true or false. If both are set, this second action 15 always mvolced after the first

OLE.

[w] Option on

Checl boxes can be disabled using the "Enabled" property. In this case, the mterface 1z greyed

Interaction

Graphical Aspect

& | Size
% |Background
% | Foreground
% Font
Tooltip

cyan

| [ | i |

out. 4 Properties for element CheckB ox
Variable
: Variable @9| Enabled
| Tahle of properties Selected Action
| Name Description Values accepted Decoration Action On
Text  |CheckBox 7] Action Off
| Variahle o -
; The wvariable to edit using . el
Variable . 2 boolean wariable. Mnemonic (¥ ==
this elemnent. _
L ==
. : A hoolean variable or one of the constants
Selected Thitial state of the wanable.
true or false.

| R
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particle

Element: Particle.

Icon:
Text: An interactive particle.

Description: & Farticle 15 a drawing element that displays a simple geometrical shape, a
rectangle or an ellipse, at given coordinates of the parent drawing panel The shape 15 drawn at
the given coordinates with the size specified in each direction (in 3D the largest of the 3 and T
sizes 15 used for the honzontal dimension). The element can also be applied a rotation and a
zootn factor.

Particles respond to user interaction on their position coordinates (changing their position),
wvoking up to three different actions. The precise drawing position of the geometrical shape
with respect to the mven coordinates can be chosen among several standard values.
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spring

Element: Spring,

Icon: A

Text: An mteractive spring.

Description: & Spring 1z a drawing element that displays a spring at given coordmmates of the
parent drawing panel, with a given size. The element can also be applied a zoom factor,

W~

SpHngs respond to user interaction on their head (changing size) and on their tail (changing
positien), involing up to three different actions.

| Table of properties
| Name | Description | Values accepted
| Position and Size
X The ¥ coordinate of the Any constant o variable of type double or
element. int.
v The T coordinate of the Any constant of variable of type double or
element. int.
7 The Z coordinate of the Any constant or variable of type double or
elemment. int.
e
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iImage

Element: Image.
Icon: =

Text: An interactive image.

Description: 4n Fmage 13 a dravwing element that displays a GIF or anmated GIF image. The
wmage 15 displayed at gven coordmmates with the size mndicated i each direction (in 3D display
modes, the largest of the sizes i ¥ and T 15 used for the honzontal dimension). The element can
also be applied a rotation and a zootmn factor.

Images respond to user mteraction on their position coordinates (changing their posttion),
mvoking up to three different actions. The precize drawing postion of the image with respect to
the @mven coordinates can be choszen among several standard values.
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primjeri

» EJS
* niz primjera u _examples direktoriju
» Dodatni primjeri

* Kod "virtualnih laboratorija" (t.j. .xml fileovi) i slike nalaze se u jednom
fileu: laboratoriosTexto.zip. File se nalazi na adresi

* Instalacija se sastoji od raspakiranja file-a laboratorios Texto.zip u
direktoriju Simulations
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njihalo

\J L model

o ] Pauss | Hiwet | @ 2 4 4 &
Thetar=:2500  Lmb=  [1000 e p— a X, ['.lI.E
[— — u
: dt
; dw
=1

Qo LKt

dlt
¥
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njihalo uvod

® Introduction © Model © View
Simple Pendulum = =
The schemabic diagram of this system 1z shown i the following Figare:
H
X_, =
= angle made by the sting (with E:"-l
respect to the vertical diraction) | %
L length of the rope.
T tension
F. waight of the pendulum
y
L
The user 12 allowed 1o change the angle of the rope respect the werfical and the rope’s length ||
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njihalo evolucija

ODE oAl

S— = w
dt .. e e e
di i K - parametar, ovisi o duljini nit1 1
i akceleraciji gravitacije g.

O Introduction ® Model © View
O'Variables O Initialization ® Evelution © Constraints © Custom IE
Frames | Paina Evolucion | g
per second | Indep. Var. |time @ increment ot == Iﬂ
R State I Rale I@I
20 |dthetz =
- dime - omega J
B il
10 o omega —
. Y K" K(theta) | @
FPS | 13| Soiver| Runge-Kutta (4th orden) ~ |Talerance Events| 0
v Autopiay | Gomment e R R S |
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njihalo view

£ mainFrame (Ejs window]

' Olntroduction © Model @© View
Tree of Elements : Elements Tor the view @ .
&¥ Simulation View || Containers =
¢ [& mainFrame = . &8 - [EIJ
¢ O panelBotones : [E”
® O PanelFilal : : =
A - j"" |
et | " 5
= Pause r Basic E‘
_| : et |
Reset = 5 ¢ 8 « & =|=
@ [ PanelFila2 : I|ﬂ'
e I PanelTheta : ._..__J | Play | Pause | Reset
I A = - B Theta()=22500  L@m=  [1.000 | Ipiot
F SelectoranglevsTime | | |- Drawables
: ; .
? dra‘mngpanEI e Angle vs time
", Cuerda ol [T ]
& Particula aal
¢ B ventanaAnglevsTime 03t
? ici:FanEICunEjes.Angle ST
~~" Trazahngle g-00r
"ol
-03
-04
-05
-0.4 -0.2 0.0 0.z 0.4
time ()
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HO uvod

i Easy Java Simulations - ho2._xml

4. Easy Java Simulations - hoZ.xml

® Introduction © Model © View @ Introduction © Model © View
[ Intro Page | Opis verzije 1_| (imroPage |EEERIERN
1T orog wermifi Zelirmo dobit najjednostavndu slibn sinnidacije @ minimatnom interakedjom =
Edit View Font Format Insert Forms Search Help korisnilka.

B |8[pp[=]-[u]s] @ (&8 oo [~

Projelt nr. 1 HO oscilator Fizilalno promatramao masu na opruz 3ila je proporcionalna —
pomakn F=-k x

A,

1=
Z=

=8 v BEL O
oas v EED O

You will receive output messages here

I g

You will receive output messages here
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HO model/varijable

i Easy Java Simulations - ho2.xml
O Introduction ® Model © View
® Variables O |nitialization O Evolution © Constraints © Custom E
Var Table | —
=
MHame Yalue Tipe Dimension E
ki 1.0 doukle
v 00 dauble
t 0.0 double
ot 0.1 double
k 1 double E
1.0 douhkle —
double
i
Comment
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HO model/evolucija

& Easy Java Simulations - hoZ.xml

O Introduction @@ Model © View

i Variables O Initialization ® Evolution O Constraints ' Custom
Evol Page 2 |

Frames

B &

per second | Indep. Var. |t |@ Increment |'3jt |@
n - MAX

State Fate

EE

O
=

20

ja
=

-k

15

|

I

-
EIRER

[}
|q q|

10

jw

FPS 15

Solver [Midpoint {a.k.a. Euler-Richardson) w | Tolerance Events 0
[v] ftoplay  |camment |
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HO model/evolucija

4. Easy Java Simulations
4. List of suitable model variables N N
ST Z Introduction ® Model © View
QE,DumEQ ' Variables O Initialization ® Evolution © Constraints © Custom
t:double : ] EFrames Evol Page 2 |
dt : double |
per second | IndepPVar. |t |@ Increment | |@
T [ max State Rate
desnim ghmbom [t
20 i
* v -
misa
15
10
| Ok | Cancel
5
4 MIN
FPS MAX Suhrer|l'u|idpuint {a.k.a. Euler-Richardson) |V|Tulerance Events 1]
vl Autonlay [comment| |
i
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i Easzy Java Simulations - hoZ. xml

C Introduction < Model

® View

HO view

Tree of Elements

Elements for the view

e |Sirnu|ati|:|n ‘v’iew|

? Frame

¢ [ Panel
¢ L Panel2
= Pause
O Play
4 Feset

VM CheckBox

? DrawingPanel

® Particle
~AA- Spring

et IM3GE

i |r Containers

‘| |r Basic

‘| |r Drawables

B8 # O
&=

=
5

EHL| D

3
B[t
E

Display rMenu |

J I I O
A K Z
&)

) g
I @
zl

=)@ v

Basic |/ Bodies

=]

e N our d T
ete RA AR g ToT -~
N N I &
I‘f.’!’ ............................................................................................................................................................................................................................................................................................
I R Aleksandar Maksimovic,
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& Properties for element Panel2

HO paneli

— Graghical Aspoct panel simulacije
Layout  flowlef,0,0 £ | @ |Background olus = _
i i i . Properties for element DrawingPanel
Visible Eg‘ =2 | Foreground |green (=] Scalos Configuration
" ﬁ‘ Font = Autoscale X |false & | Sguare
Border [1,3,0,0 Tooltip [¥|e= Autoscale ¥ [ralee = | Gutters
4. Make your choice %] Minimum X |-1.0 ¥ @ |Coordinates
' BorderLayout Maximum ¥ |1.1 %@ | XFormat
1 () Horizontal Box Minimum ¥ |-1.0 ¥ @ | YFormat
Panel s gumbim L
_ Vertical Box Maximum Y |1.0 e raphical Aspe
) GridLayout Interaction Visible
Rows X F|e= Size
Columns ¥ @ =2 | Background
® FlowLayout On Press % Foreground
® Left On Dray |  Font
) Center On Release |  Tooltip e
) Right Mouse Enter o
Mouse Exit 8
Horizontal Gap (0 Key Action %
VYertical Gap |0
Key Pressed Fle
Ok Cancel

| R

ot
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elementi

i Properties for element Pause

Main Graphical Aspect
Text [Pause (¥ e Size == gumb pauza
Image & |Background |blue =
Mnemonic @ == | Foreground |green ==
Alignment & | Font &
Enabled @ | Tooltip ¥ e=

Action | Pauseq

; Properties for element Particle
Position and Size Visihility and Interactivity Graphical Aspect
x [F|e=| visibie e sy - Particle
Y [¥|e= | Enabled |true &= | Position =
0 @ &= Actions Rotate @ =5
Lbls ¥| e | ONPTESS % Fin color &=
Size ¥ F|e= UL % Edge Color =
Sizp 7 (% | s (ON Release 8y Stroke -
Scale ¥ [¥le On Enter g
Scale ¥ [ ¥le= On Exit %
Scale Z [Fle
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i Properties for element Spring

Position and Size

Visihility and Interactiity

elementi

Graphical Aspect

0 ¥ Visible -
EEC (¥ Enabled |false —
@ Movahle .

Size X 1.0+ (¥ Actions
SizeY (0.0 @ 0On Press %
Size 7 0.0 g On Drag %
Scale X o On Release iy
ScaleY % On Enter 6
Scale 7 @ On Exit %

4 Properties for element Image

Radius
Color
Stroke
Resolution

ACRE

Position and Size Visibility and Interactivity Graphical Aspect
k ¥ Visible | Image |spring.gf =
Y 1] @ Enabled |false &2 | Position |EAST =
@ Actions Rotate \ @ -
Size ¥ |10+ @ 0On Press %
SizeY 01 @ On Drag %
Size 7 @ On Release %
Scale ¥ ¥ On Enter &y
Scale Y % On Exit %
Scale 7 @

I

IR B

Aleksandar Maksimovic,
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opruga

U oba sluc¢aja mijenjamo
veli¢inu elementa u X
smjeru.

slika opruge
X ovisi 0 nacinu na koji
se pozicionira element

i
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EJS u mathematici

ava Inicljalizaclja

Off[General : :"'spel 1]

Needs[""JLink™ "]

podrska za Javu

JLink InstallJava Private $UILiInkProtocol = ""TCP'";

InstallJavaj ]

LinkObject[ «
C:\Program Files\Wolfram Research\Mathematica\5.2\SystemFiles\Java\Windows\bin\javaw, 2, 2]

IT[ $O0peratingSystem == "‘Windows", direktorij S appletima
apppath = "'c: /sertic/applets/", apppath = ""/home/maks/sertic/applets/"]

c:/sertic/applets/ funkcija koja ucitava applet

loadApplet[appletName , apLpath ] := Module[ {11, apath}, apath = apppath <> apLpath;
AddToClassPath | apath] ; AppletViewer [appletName, {"width=600", ""height=440"}]];
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appleti

loadAppletN[appletName , aplLpath ] := Module[ {11, apath},
apath = apppath <> apLpath; AddToClassPath|apath] ; AppletViewer [appletName] ] ;

AppletParabollic :=
loadApplet | 'parabol licThrow.ParabollicThrowApplet', ""Parabollic']

AppletBall :-
loadApplet| " throwingABall .ThrowingABal lApplet'’, ""Mechanics/ThrowingABall .app']

AppletKosina := loadApplet | kosina.kosinaApplet’”, "Mehanika/kosina.app'']
AppletTrenje := loadApplet " friction.frictionApplet”, "Mehanika/friction.app"]

AppletKola := loadAppletN|
"'cartPul ledByString.CartPul ledByStringApplet'”, ""Mehanika,/CartPul ledByString.app']

AppletKolotura := loadAppletN|"kolotura.koloturaApplet', ""Mehanika,/kolotura.app']
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Koristenje appleta

m Interaktivni dio u javi

U simulaciji se promatra gibanje tijela na kosini bez trenja. Pritiskom na Start pocinje simulacija.
Mozemo odabrati nagib kosine i prikazivanje komponenata wektora brzine (prikazan je Zutim
strelicama) i akceleracije (prikazano cnenim strelicamga

£ kosina.kosinaApplet

Py -F

Ll avmlomimn  binmime bl

simulacija (Pauza), i ponowo pokrenuti (Start). Ispod
graf x i y komponente brzina.

AppletKosina
Ponowo promatramo gibanje tijela na kosini, medu
prethodnoj simulaciji mozemo promjeniti nagib kosi
koeficijent trenja. Na pocetku se tijelo nalazi u re~

smanjivanjem koeficijenata trenja tijelo viSe nije u ranotezZi

-20L

AppletTrenje

0.0

Simulacija u kojoj uteg povaci kolica, polozaj kolica mozei -,

X-t(plavo) : y-t(zeleno)

0.2 0.4 0.8 0.8

[ wy Vv

1.0

vi-tiplave): vy-tizeleno)

0.0-

-0.48

-0.4 -0.2 n.o 0.2 0.4

[¥l ax (vl ay Ca

Ponovo ||

Primjeni

I Start | Obrisi |

Appletkola

IR B
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applet u HTML stranici

<applet code="spring.SpringApplet.class"

codebase="." archive="_library/ejsBasic. jar,spring.jar"
name="Spring" 1d="Spring"
width="315" heipht="248"> \\

</applet>

Fileovi potrebni za simulaciju

Javascript moramo 1mati library direktorij

name, 1d=Spring
<!--- Finally the JavaScript buttons --->
<br><hr width="100%" size="2"><br>

<p>You can control it using JavaScript. For examp
<p-”

<input type="BUTTON" value="Play" onclick="document.Spring._play();";>
<input type="BUTTON" value="Pause" onclick="document.Spring._pause();";>

using buttons:</p>
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metode

» Javascript moze u simulaciji

» pozvati predefinirane metode (kao _play(), pause())
» pozvati javnhe metode koje korisnik definira

* procitati ili postaviti varijable u modelu

Metode mozemo pozvati javascriptom 1li1 preko hyperlinka:
<input type="BUTTON" value="Invoke my method"

onclick="document.Spring._model.myMethod();";>

<a href="JavaScript:document.Spring._model.myMethod() ;">
click here
</a>
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Pregled simulacija

i Open Source Physics: Untitled. xset™

File Help

Mew | Add | Cut | Copy | Paste | Up | Down | [ |Hide Root [ | Editable Title

skripta LaunchBuilder

Simulations |[ Display | Launch | Metadata |
= Earthandhoon ;
B EarthSunandMaon | - Name‘F‘enduInSimple_En | [ Hide
P Funtion3CPlatter : . . . oo
0 b | HrwL R (& pregled napravljenih simulacija
Hoz :
|| HTML Display

P+ PenduloSimple_En |-
P Pendulum :
= Spring

= Surface3DPlotter
= Travellingiave
= Unnamed

= wibrating String

Text Description

Created with Easy Java Simulations

| Simulations
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Instalacija simulacije

» Potrebno je iskopirati

» sve fileove generirane simulacije
» _library direktorij
* napisati uCitavanje appleta
* HTML - javascript, hiperlink
* java
» EJS ili LaunchBuilder

* Mathematica ili bilo koji program koji poziva applete
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Literatura

* Francisco Esquembre, Easy Java Simulations, The Manual.
*» EJS web stranica:

* Interaktivne help stranice
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