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= odr. 2016 vytvarime aplikace
v MATLABuU

= stale hledame cesty jak je psat

- efektivneji, snadneji, rychleji

- funkcni, uzivatelsky
a graficky privetive
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O cem buderec..?

= ukazky aplikaci

= soucasny stav
- Java-based GUI
- App Designher

= framework
- predstaveni, cile
- MVC

- .. podrobnosti

MECH SOFT



Ukazka aplikace: Hydraulicky testovaci stand

= HW: BECKHOFF PC/PLC

= ovladaci SW: exe aplikace vytvorena v MATLABuU
(MATLAB Compiler, MATLAB Runtime)

] title»fighfen]

&' Login to the application. (developer: MA) &% Read and write data to BECKHOFF K2 Test recipes | Start/Stop tests

v

ih

e ||

100VES DO EnableOC (Zapnut chladenie oleja) Name
=»ov S /AO_nM1
Test Name: 4455151155 <
g - 1A0_W1
16
av N.= L AO_YV2
Machine type: (CAZ00-D-2-XX-XXX-XXX-KXX & A0z
Description: PV po-a g
o AO_YVB [m]
Function : LoginSys RO_YV11 [m]
WA DO StopM1 | [
S
~ DO_EnablesT1 | []
Recipe Duration | Iterations o s @ DO_EnablesT2 | []
s100 s 2 =R = e DO _EnablesT3 | [
1300 05 5 2 = @ L DO_EnablesT4 | []
< A V2 * | |DO_EnablesTs | [
20s 1 - @ o
DO_Enablevve | [
av AT DO_Enablevv7 | []
S
¥ DO_EnableGs1| [
ELARN DO_EnableGS2
& DO_EnableGs3| [
DO_EnableTH1| []
2v o DO_EnableTH2
&
DO_EnableCH | []
W A 5 DO_EnableAC | [J
o "
~ F \ ) DO_EnableOC
»ov R 1 1 | L L DO_EnablevVs | []
= o “ o - “ o “
ooviE] S8 @ o v < L) o < DO_Enablevve| [
" s o = o o o N I3
’\' ~ ~ = = = -~ ; IDO_EnahleY\ M
Aolslal g = =
Z‘LQ = ﬂﬂ M 005 o5 105 205 305 s 505 605 705 80 0 10s  1M0s 1205 130s MOs 1505 160 1705 1805 1905 2005 2000s(5 ﬂ 0 [
Analog Duration | Min Limit | Max Limit Signal Visible 0 493 7.53 1013 126 14.85 17.88 20
AO_aM1 0 : v : v : A0V ov 5 255V - 299V - v - 257V -~ 17V -~ 127V ~ ov <
S < < AOYV3 ov - 654V - 657V - 66V - 495V - 33V - 286V > ov =
AO_YV1 os [l 2v [ v B
v = = DO_EnableGS2 ) [m] [m] [m] [m] ]
|RO_YV2 o 2v 3v
- P = ~| | |DO_EnableTH2 [m] [m] ]
Ao Os | 2V -] 3V -l po_nableoc [m} [m} |} |} |} 0 O
AQ_YV4 os B v B v Bl 0w ov S 453V S 491V S 529V S 397V = 611V = 611V = ov =
\AO_YV8 o0s | 2v B v 5




Ukazka aplikace: Hydraulicky testovaci stand

|2 ] titlexfig1[en] - *

o Login to the application. (developer: MA) 2% Read and write data to BECKHOFF K2 Test recipes > Start/Stop tests

00VE DO EnableOC (Zapnut chladenie oleja) Name | Sel...|Col...
B oy > AD_nM1 O
Test Name: 4455151155 Sh AD_YVA
=L - 3 =
g T ot o N
9V [ T b : AO _YV2
Machine type: CA300-D-2-XX-XXX- XX XXX g AO_YV3
Description: oy ;; AO_YV4 .|
of AO_YVS O
pcgs
Function : LoginSys [ AD_YV11 O
Vs DO_StopM1 O
=
~L DO_EnableST1 | []
Recipe Duration | Ilterations F
- - 6V ST am | DO _EnableST2 | []
s100 s 1 —| S DO _EnableST3 | []
L300 s : 2 : o F _| DO EnableST4 | []
5V A =
B - [ - d —"‘l oo
205 1 o r
= = r o | |Po-Enablevvs) L]
EAEN T DO_EnableYV7 | []
= =
= ] DO_EnableGS1| []
" b:_ = | DO_EnableGS2
,,? : @l DO_EnableGS3| []
E DO _EnableTH1 ]
2v ~
2 (=] | DO_EnableTH2
L
: . m DO_EnableCH =[]
W s G DO_EnableAC | []
o X [
~ V : : \ =] @ DO_EnableOC
»ov . ; . . . L . P . Ml . . L . L . . L . & - |DO_EnableYvs | []
@ L @
v &2 9 o o < o @ & 7 DO_EnableYve | []
hd o o s o o kg S =3 = -
*"'-' ~ ~ =~ ~ ~ ~ 'i N0 Enshlevy | ]
==z 2 . | |
@EE ﬂﬂ EI 00sf=] 0s 105 205 30s 405 505 605 705 205 90s 1005 105 1205 1305 1405 1505 1605 1705 1805 1905 2005 2000555 il %) | L
Analog Duration | Min Limit | Max Limit Signal Visible 0 493 7.53 10.13 126 14.85 17.88 20 =
AO_nM1 os = zv | v HlA AO_YV1 ov : 255V = 299V : 343V : 25TV s 17V : 127V s ov : J
< - = AO_YV3 oV : 654V < 657V : 6.6V : 495V : 33V : 286V : ov : &
AO_YV1 os = av o o3v S
z . - DO _EnableGS2 O | [} O O | m
AO_YV2 0s = 2v Bl o3v
DO_EnableTH2 | O | m
AO_YV3 0s | 2v Bl o3v S DO_EnableOC O O 0O O 0O O O
AO_YV4 os o av [ 3v AO_YV2 ov = 453V o 481V o 529V = 387V o 611V = 611V o ov - ﬂ
AO_YV8 [ ER= AV = B N, ™



Hydrostand_short.mp4

Ukazka aplikace: Dino Control

= vlastni HW/ embedded SW
= Desktop SW - ,programovani” zvirat

[videO]


Dino.mp4

Ukazka aplikace: Datalogger

---PISTOMNPOWER--- Application: Datalogger v3 - O X
HEORA| AQS D%
Ax:1 CH1, CHE ®
100 T T T T - @
— 50 --| Mame. ‘ Type ‘Un|t| Ax‘ |
% ~meme CH1 empty mA 1w
< 0 CH2 empty mA 1. []
E CH3 empty mA 1. []
50 F ~eme CHA empty mA 1. []
100 . . | | wne CHS empty mA 1. []
12:50:30 13:00:00 13:00:30 13:01:00 e CHE empty  mA 1.
Sep 03, 2019 CHT emply mA 1. []
Ax: 2 e emy ma EEICY
6F I T CH1 |
CH2 | ma
a4t
—,l
—ot
-2
-4 I L L
08:29:30 08:30:00 08:30:30 08:31:00
Feb 21, 2019
Ax: 3
s T T T T
4F
—,t
— ot
2
4 . L s L
08:29:30 08:30:00 08:30:30 08:31:00 E] -
Feb 21, 2019 @ =K = m o
Histogram ukengen

[video]



Datalogger.mp4
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= ukazky aplikaci

= soucasny stav
- Java-based GUI
- App Designher

= framework
- predstaveni, cile
- MVC

- .. podrobnosti
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Soucasny stav

= Java-based GUI
- G_H_I_D_E angular velocity
- ulicontrol + Java customization
= App Designer
- uveden 2016b

ext =

50

rad/s

- web-based (HTML, localhost webserver, CEF
(Chromium Embedded Framework), Dojo

Javascript toolkit)

MECH SOFT



Soucasny stav: Java-based C

= uicontrol + Java customization
= priklad: editacni policko

- uicontrol:
1 callback

- Appdesigner: 2

(ValueChangedFcn, ValueChangingFcn)
- Java: 26 (?)

AncestorMovedCallback — fired when one of the compon
AncestorAddedCallback — fired when one of the compon
AncestorRemovedCallback — fired when one of the comp
AncestorResizedCallback — fired when one of the compor
ComponentAddedCallback — fired when a sub-componen
ComponentHiddenCallback — fired when the component
ComponentMovedCallback — fired when the component 1
never fire for them: it does not fire when the container mov
ComponentRemovedCallback — fired when a sub-compor
ComponentResizedCallback — fired when the component
ComponentShownCallback — fired when the component 1
FocusGainedCallback — fired when the component gains |
FocusLostCallback — fired when the component loses fo
HierarchyChangedCallback — fired when the component
KeyPressedCallback — fired continuously when any keybc
the specific key and modifiers (Alt, Shuft, Ctrl, ...) that wer
KevReleasedCallback — fired when a keyboard button was
Shift, Ctrl, ...) that were pressed. Compare: KeyPressedCal
KeyTypedCallback — similar to KeyPressedCallback, but «
fire twice (Shaft, “A”) but KeyTypedCallback will only fire
MouseClickedCallback — fired when a mouse button is pn
component’s bounds, the event will not fire. The figure’s S
MousePressedCallback, MouseReleasedCallback.
MouseDraggedCallback — fired continuously when the m
beyond the component’s bounds. The callback event’s metz
Compare: MouseMovedCallback
MouseEnteredCallback — fired when the mouse is moved
MouseExitedCallback — fired when the mouse 1s moved (i
MouseMovedCallback — fired continuously when the mou
delta-y of the movement (positive for x-right/y-down; nega
MousePressedCallback — fired immediately when the mo
contain the click location within the component’s bounds. (
MouseReleasedCallback — fired immediately when the mx
within the component’s bounds. Compare: MousePressedC
MouseWheelMovedCallback — fired immediately when tl
PropertyChangeCallback — fired when one of the compo1
modifying the component’s callback properties.
VetoableChangeCallback — fired upon a constrained prop:
Swing components, only JInternalFrame actually declares +



Soucasny stav: App Designer

= App Designer (" 2016b)

- drag&drop, pouzitelne pouze
pro velmi male aplikace

- OOP-based, ale nelze jednoduse oddelit M/V

(primo v AD nelze pouzivat Eventy, nelze editovat cast kodu)

- |ze ale vykopirovat automaticky
vygenerovany kod a pracovat s prikazy
(podobné jako drive s uicontrol)

- je nadéje, ze TMW umozni pristup do HTML/JS
(Clanek Loren Shure ,The State of App Building in MATLAB®, 07/2018)

MECH SOFT



Soucasny stav: Shrnuti

= MATLAB + Java

- temér neomezene moznosti pro funkcionalitu
aplikace, rozumny vzhled

- od verze 2019b (asi) nelze pouzit (javaframe)
= App Designer
- moderni (?) technologie

— zatim stale hodné omezeni

MECH SOFT



O cem buderec..?

= ukazky aplikaci

= soucasny stav
- Java-based GUI
- App Designher

= framework
- predstaveni, cile
- MVC

- .. podrobnosti
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. 1ypicky MATLAB user”

= Bézny uzivatel MATLABu Umi psat skripty a funkce
a soustredi se na svuj vedecky nebo technicky obor - a

neni programatorem.

= Pro vytvoreni komplexni aplikace s uzivatelskym
rozhranim (GUI) je vSak potreba zvladnout objektové
programovani (OOP) a v prostredi MATLABuU vétSinou
jeste Javu.

= Nasi ambici a cilem je prekonat tento rozpor mezi
potrebami technika/vedce a potrebou
programatorskych dovednosti a znalosti.

MECH SOFT



Co je tedy cilem?

= Bézny uzivatel MATLABuU
bude schopen vytvorit komplexni a privetivou aplikaci
s rozumnym usilim.

= Jak toho chceme dosahnout?
1. MVC - oddeleni Ul a ,algoritmu”
2.Resit pozicovani prvku, zménu velikosti okna.

3.Databinding.

4.Predpripravene ,hezke" widgety.

MECH SOFT



MVC: Oddéleni ,algoritmu+dat” (Model)
od Ul (View)
= Model
- data, funkcionalita aplikace

- M musi byt schopen fungovat samostatne
= View

MODEL

- minimum funkcionality ( 7
UPDATES MANIPULATES

» Controller 1 |
o ) . . VIEW CONTROLLER

- zpracovava udalosti z V (i M) y

\%g?p &
N v

MECH SOFT



MVC: View je strom

= Oorganizace
= funkce, vlastnosti, rozmery, barvy...

System parameters
1 .
(I
mass m = 5 kg lpl |n| || || ; i fl
051 (Il | - R[s | I
spring stiffness k= 100 N/m I | ||| | |"| | ‘ ﬂ | | || | || ||| | |
LV L
_ _ | 0¢||-' || |||| ||||H|\
viscous damping b= 2| N*s/m || ||| || ||I|‘ |||| |||||||‘|||||||||
VY
dry friction T= 0 N 05T ‘ ‘ ||| lul |1,I H | ||| ||| I |h| 1
| | lu' | I|J| |
initial position Xy = 01 m 1 || || !
[
Excitation force parameters !
15
amplitude Fext = 5 N 50I 2 4 6 8 10
angular velocity Wt = 10/ rad/s
w0
-5 :
0 2 4 6 8 10
t[sec.]

root
=+ F: FigMain

= I invisibleLeft

—[1P: panel_Leftl

- labelParams

~[3 yNumEdit; mass
~[ yNumEdit: k
~[ yNumEdit: b
~[ yNumEdit: T
~[3 yNumEdit: x0
~H1P: panel_Left2

- labelForce

- yNumEdit: F_ext
~[3 yNumEdit: omega_ext
=-1P: panel_B




3 MATLAB MVC Framework demo

(L) TextEdit widgets  Icons
MVC: VI ew - Deﬁ n |Ce p rVku Demonstration of text edit widgets: | | 5et alignment X:
hello world! Right
hello world! = ETIEE
hello world! et -
[] Show logs
i = UI.Figure ("mainkFig");
PanelTabs = UI.Tabs (f, "PanelTabs");
Panelleft = UI.Panel LR (PanelTabs,"PanellLeft",
"txt","TextEdit widgets", "iconFileName","smiley.png");
L1l = UI.Label (Panelleft,"L1",
"txt","Demonstration of tex ' gets:");
L2 = UI.Label (Panelleft,
Tla = UI.TextEdit (Panelleft, "T1");
Tlb = UI.Password (Panelleft, "T1");
Tlc = UI.TextEditArea (Panalleft, "T1%);




ViewNode - uzel stromu

 View = strom uzlu.
= struktura uzlu (objekt ViewNode) je tato:

- box - rozmery, flexibilita, pozicovani
- uielement - render (MATLAB, Java, AppDesigner)
- data - properties, vazba na Model

= Framework je tedy ,univerzalni” pokud jde o
pouzitou technologii (Java, App Designer).

MECH SOFT



MVC: Co na strané Modelu?

v Modelu definujeme datove objekty (Piny)

priklad:
myModel.addPin ("T1", DATAOBJNAME.string scalar);

Tyto objekty (Piny) jsou propojeny s View pomoci
klice (mT1").

Piny zajistuwji mimo jine validaci dat.
myModel .pins.Tl.txt = "ahoj svete";

property

struktura zajistujici snadny pristup k objektu (Pinu)
(pouziva Key)

MECH SOFT




MVC.: ukazka aplikace

= Zapis dat do M zpusobi
zmenu V.

m.pins.Tl.txt = "Jaké dneska bude pivo?"

» akce ve V sdélena C a ten
provede reakcl

3 MATLAB MVC Framework demo

@ TextEdit widgets  |cons

Demonstration of text edit widgets:

hello world!

hello world!

hello world!




Framework — Prehled klicovych vlastnosti

MVC

automatické pozicovani prvku (flow), responzivni

Data Binding = automaticka vazba mezi datyvMaV
uzivatel muze definovat data M iV v Excelu
Undo/Redo funkcionalita

rozmery, barvy, fonty .. - inspirace CSS (strom)
podpora technickych vypoctu, fyzikalni jednotky
ukladani dat M k=|1010036  N/m
podpora reportovani do HTML (PDF)

10| moznost pracovat jak s AppDesignerem tak s M+Java.

MECH SOFT
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Zaverem...

= MATLAB je skvelym nastrojem pro reseni
technickych/inzenyrskych (a jiste i jinych) uloh.

= Obcas je potrebne a uzitecne vyrobit
aplikaci s GUI.

= Shazime se najit cestu, jak toto maximalne
zjednodusit a umoznit ,beznemu uzivateli”

vytvorit | komplexni dobre udrzovatelnou
aplikaci.

MECH SOFT



Otazky? Zpetna vazba?

1| Nyni?
2| Pozdéji tady na TCC?
3| Email, telefon..

Robert Grepl

MECHSOFT s.r.o.
iInNfo@mechsoft.cz

M. 732 542 500
U Vodarny 2, 616 00, Brno


mailto:info@mechsoft.cz
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