18/12/2021

REIABD

TYTOPUJAJ1 SATIPOJEKTOBAHSE U
TEXHWYKY UMMNNEMEHTALIJY BEB

JIABOPATOPWJA - PA3BOJ BEB
ANJIMKALINJE




TYTOPWJAI 3A NMPOJEKTOBAHE M TEXHNYKY
WMMNJIEMEHTALIMJY BEB NABOPATOPWUJA — PA3BOJ BEB
AMNNKALNJIE

1. KAPAKTEPUCTUKE EJSApp BEB AMJIMKALUUJA YTPABEHUX Y MOOAJIE NNAT®OPMY CA
EjsS

Beb annukauuje passujeHe y EJSApp (npenopy4rbuBo je 4a yBek KOpUCTUTE HajHOBWjY BOCTYMHY BEP3njy
EjsS, kojy moxete Hahu ospe: https:/gitlab.com/EjsS/tool) koju cy yrpahewn y Moodle Learning
Management System (Moogne) okpyxere kao EJSApp aktuHOCTM Mory fobuTu cnegehe kapaktepuctuke
U PYHKLMOHANHOCTH:

+  [lonaBare HOBe aKTMBHOCTYM y4era y Mooase kypc 3acHoBaH Ha Beb annukauujama (EJSApp).

*  WHTerpauwja BuwwejeanyHe nogpluke 3a Beb annukaumje ca Mooane-om.

+ Yysawe gatoteka (.json, .blk, .rec, .txt, .jpg ...), u3 Beb annukauuje y Moogne-oBo npusaTHO
cknaguwuTe AaToTeka 1 YnTare/yuntaBarbe U3 0BOr CpemuTa y Beb annukauujy.

*  YuuTaBare€ NoYeTHUX CTaka 3a BeD annukaumjy (Gatoteke y. json copmary).

«  CHumarse 1 penpoaykumja HTepakumja ca Beb annukauujama (aatoTeke y . rec goopmary).

«  OwmoryhaBarbe ynoTpebe BIU3yenHOr NPOrpaMCcKor jeanka 3a MHTEpPaKLMjy 1 KOMyHUKaLujy ca Beb
annukauujama.

«  KoHdwmrypucare Beb annukaumje ha je KopucTu kao yaarbeHu uHtepdejc koju ce nosesyje ca
CTBapHUM XapaBEPOM.

OBaj npupy4HUK onucyje kako fa fobujeTe cBe (yHKLMje MHTErpaumje HaBedeHe u3Hag. ornasrse 2 oBor
BOKymeHTa objalwaBa kako Beb annukauuje Tpeba ga byagy npunpemrbeHe y EjsS -y pa 6u npasunHo
dyHKUMoHucane y Mooane-y, gok lNMornaere 3 nokasyje kako Aa koHdurypuwete Moogne EJSApp
akTueHocTU. Ako BaMm je notpebHa nomouh ca Mooane akTMBHOCTUMA Ha HUBOY KOPUCHMKA, 3anamTiTe aa
je oBa nnatdopma camo npogyxetak Mooane-a, na noceta Mooarne 3BaHU4YHOj BOKyMEHTaLMju MOXe 6uTH
oA nomohu: https://docs.moodle.org/en/Activities
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2. NPUNPEMA BEB AMJIMKALIUJE Y EjsS -y 3A UXOBO KOPULLREHE Y MOOAJE-y

MpBO, Bpean HanoMeHyTV Aa je OBaj BOAMY OrpaHnyeH Ha npunpemy EjsS annukauwja y JavaScript -y,
nowuTo Jasa Bepauja Huje y ynotpebu. Ctora je npBa cTBap Aa nposepute Aa mm je EjsS nokpeHyT y oBom
MoZy W, ako He, aa To ypagute. Ha crmum 1 npukasaHa je kaptuua OcHosHe onuuje (Basic options) y
npo3opy koH3one EjsS -a, 3 koje ce JavaScript nporpamcky jeank Moxe nsabpatu.

[Ejs] EjsS console 5.3 - O X

| [ Basic options | Advanced options | Output area |

Your default Java VM is: C:\Program Files\Java\jre1.8.0_171

Your workspace is: D:/EJSWorkspace/
Zoom level: [+1 | (J Load last file
Language: | en v [LJ Minimize the console

EsS53 Look and feel: | Nimbus |v.
Builg 190417  Programming language: =

Javascript

| Launch Easy Java(script) Simulations |

Cnuka 1. MocTaBrbake JavaScript T-a kao nogpasymeBaHor pexuma/nporpamckor jeauka 3a pag ca EjsS -om

Axo Bam je notpebaH Boaud 3a EjsS, npupyyHuk 3a noveTak yyera 0 TOME Kako a KOpUCTUTE OBaj Nporpam
MOXETe npoHahu oBae:

https://vvv.um.es/fem/Ejs/VebCasts/en/EJSTranslationFacilities/media/EJSTranslationFacilities.mp4 aok je
Mornaerbe 2 nocseheHo je Jasa pexwumy EjsS -a u lMornasrbe 4 ce ¢okycupa Ha npeTBapate Jasa
annukauuja y JavaScript annukaumje, moxete 6e3begHo fa npeckounTe oBa ABa Mornasiba U NpoumnTajTe
ocTaTak JOKyMeHTa.

2.1. MMogpLuka 3a BuLLe je3uka

MocTaBka jesuka y EjsS Beb annukayujama nHterpucaqum y Mooane ca EJSApp ce aytomartcku nosesyje
ca u3abpanum jesukom y Mooane e okpyxery, kaga je Beb annukauuja npunpemrbeHa kopuctehu
U3BOPHU jE3VK Y OKBUPY BULLIEje3NYHe noapLuke kojy Hyam EjsS. [la npunpemute annukaumjy y EjsS -y ca
OBOM NOJPLIKOM 3a BWLIE je3nWka, camo npaTWTe ynyTcTBa fAata y OBOM BWUAEO TyTopujany:
https://www.um.es/fem/Ejs/WebCasts/en/EJSTranslationFacilities/media/EJSTranslationFacilities.mp4

BaxHa HanomeHa: Ycrnos je 4a noapadymeBaHm je3unk Beb annukauuje (Tj. je3nk TEeKCTOBa Koju Cy HamncaHm
y enemeHtuma EjsS) je eHrneckn. 3atum ce mory gopatu gopatHu npesogu. CynpoTHO (gaBawe, Ha
npuMep, LLINAHCKOT je3nka Kao Noapa3yMeBaHor jesuka 1 JoaaBake eHrNeckor NpeBoAa KacHuje) YuH1 0BO
nocrneare a ce He npukasyje y Mooane-y.

2.2. YyBare 1 yunTaBare nogaraka

BaxHo je npaTUTi Heke CMepHULE 3a AW3ajH KOPUCHUYKUX UHTEPCIEjca KOjW CY CIIMYHM 3a CBE annuKauuje.
MeHu (Menu) 3a vyBarbe/unTare faTtoTeka TpaauLMOHAHO Ce Hanasn Ha BpXy annukauuja, kao WTo je
npuKasaHo Ha crnvum 2.
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Save Menu v
Save Menu
Save in a.m File

Save Position Graph
Save Velocity Graph

] Position and Setpoint

0o 30 6o 90 120 150 180 210 240 270 00
Time (s)

(%] Speed and Setpoint

Speed (*lsec)

00 30 60 50 120 50 180 210 240 270 300
Time (5)

(%] u

Volts

00 30 6o 90 120 150 180 210 240 270 00
Time (s)

Ref [?/sec] = Eo,oo D — U|volts] = ‘0,000 — —
® Position Control Speed Control

Kp= 0,08 Ti= 6,000 Td= 0,000

[Py 100 (GRSt

Cnuka 2. MeHun u TacTepu 3a quaH;elquTaBaH:e AaToTeKka

Tabena 1 Hyam nucTy EjsS n3BopHMX METOAA 3a YyBak-E U yuMTaBakbe PasnuunTix TUnosa gatoteka. Ose
meToae mory GuTi KOpUCTU Ce y paakama Koje ce no3wBajy kaaa cy usabpaHe onuuje ropwer MeHuja, 3a
yyBatbe W yunTaBaHE AaToTEKa.

Tabena 1. MeToge yyBatba ¥ yunTaBara AatoTeka

llocToje ueTwMpuM MeTOoIme kKOje oMoryhaBajy cilake maroTeke u3 EJjsS Be® amnuxaumje y Moommne-
OBO MNPMBATHO CKJAAMUTE HATOTEKA:

. Method _saveText (String FileName, String FileType, String FileContent), na
cauyBaTe TeKCTyaJlHy HAaTOoTeKy Koja he ayToMaTCKy MONPaBUTM, y Ckijany ca FileType,
BEeHY E€KCTEeH3U]Y.

. Method savelImage (String FileName, String ViewElementName), na ©Oucrte cadyBaiu
CIVKY €KpaHa KOPMCHUUKOID MHTepdejca Be® annmkaumije (ompeheHO MMEeHOM eJieMeHTa
View y EjsS).

. Method  saveState(String FileName), @na ©6ucre Yy .json HaTOTeKy cadyBau
KOMIJIETHY  JIMCTY I[IPOMEHBUBUX (1  BMXOBMX BPEIOHOCTM) xKoje gmedbmHMmy CTame
cuMmysiaurja Be® anjamukaumje.

. Method _saveVariables(String FileName, List<String> vars), @na cadyeaTe caMoO
Has3HayeHe MNPOMEeHBMBE (vars parameter) u BEMXOBE BPEOHOCTM y .JjsSOn OaToTeLu.

llocToje TpM HauMHa Ha [IOBpaTUTE [OLAaTKe YyCKJIaOMUTEeHe Yy naToTekama wu3 EJjsS Beb
annukaumuje :

. Method readText (String FileName, String FileType, String VariableName), 3a
uyTame campxaja oOMUHE TeKCTyaJlHe IAaTOTeKe U 3alMCUBame y INPOMEHBUBY IO HABUBOM
VariableName. Kama umuTaTe OOMUHE TeKCTyaJiHe naToTeke, FileType Tpeba ma Oyzne
nogemeH Ha ,Text“. BaxHa HamoMeHa: jga 6mucrTe OoBO KopucTuinm ms Moopane-a, FileName
mMopa 6mrm null, jep he amnmxaumja nokxasaTm MeHM Koju omoryhaBa KOPMCHMKY &a
onabepe M3 KOje HmaTOTeKe XeJM ha 4YMTa IIoJaTKe.

. Method _ readState(null), 3a uuTame U yuUUTaBame KOMIUIETHE JMCTe Bapmujabin
cuMmysiauuje Be® amnmukauuje M3 .json IaTOTeEKe.
. Method readVariables(null, List<String> vars), 3a uYuMTawe U yuMTaBamwe JIMCTE

n3abpaHux Bapujadim cumynaumje BeO aluMkauMje M3 .JSon HaToTeKe.

CBe meTofe YyBarwa 0TBapajy MOZanHM Npo30p kao LUTO je MpukasaH Ha crmuy 3.a, JOK CBe MeTofe
yunTaBara OTBapajy Npo3op Kao LUTO je npukasaHo Ha cnmum 3.6. He mopate camu aa kpeupate oBe
npo3ope, jep ce ayToMaTCku Kpeupajy MeTojama YyBara 1 yunTaBatba.
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Cnuka 3. Mogantm npo3opu KpenpaHu MeToaoM YyBaka U yuuTaBaka 3a nucatbe/unTae aaToTeka

2.3. Nabopartopwja ca yaarbeHum NpucTynom

Axo je EjsS annukauuja samuiurbeHa ga 6yae nabopatopuja ca yaarbeHum npucTynom, noTpebHo je aare
paguTh Ha noeeavBawy HTMLS annukauuja ca cochtBepom/xapasepom y nabopatopuju. Ako xenute ga
KOpPUCTUTE Hall MpOTOKON MHTeponepabunHocTM Ha parbuHy (RIP) 3a 0BO, npouutajTe YnyTcTBO 3a
kopucHuke RIP enemeHTa fa HayuuTe Kako 4a KOH(urypuwlete n npunpemute ceojy EjsS annukauujy u
ynyTcTBa 3a kopucHuke RIP cepepa aa 6ucte Hayumnm kako aa npunpemute €Boj nabopatopujcku ypehaj
pa npuxaatu Bese ca RIP knujeHata. MocToje ABe umnnemeHTaumje (M HUX0BK 0aroBapajyhn Boguum) 3a
RIP cepsep: LabVIEV u Pithon.

KoHauHo, ako kopuctute cuctem ENLARGE pga 6Gucte OMOryLMnmM KOMyHukauujy ca
nabopatopujama YyHytap Bawe YyctaHoee LAN » pa ynpaBrbate [arbMHCKUM nabopaTopujckum
KoHeKUujama, oHaa Takohe mopate aa kopuctute ENLARGE Proxy EjsS Element, 3a koju 6u Tpebano na
npountate ENLARGE Proxy EjsS Element KOpUCHUYKO ynyTCTBO.
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3. KOHOUI'YPUCAKE U KOPULIREHE EJSApp AKTUBHOCTU Y MOOAJE-y

3.1. Honasatbe EjsS annukauuje y MOOLNE

Crvka 4 npukasyje Be6 obpasay 3a goaasare Wnu ypehueare akTueHocTM nomohy EjsS annukauuje
(EJSApp). JeavHa agBa norba koja Tpeba NonyHUTM Cy HA3vWB aKTUBHOCTW W .zip AaToTeky Koja obyxsaTa
EjsS annukauujy. Mosbe 3a Ha3MB aKTUBHOCTM MOXE Ce nonyHUTH kopuwwhewem HTML HomeHknaType koja
omoryhasa Mooane-y aa ounTpupa TEKCT y 3aBUCHOCTM O je3iKa Koju je n3abpao KopucHUK. Ha 0Baj HaumH
MOXeETe MOAEeCUTU Ha3WB aKTUBHOCTW 06a, Ha EHrMECKOM 1 LUNAHCKOM, Ha npuMep (norneaajte Tabeny 2) u
Buhe npukasaHa Ha ogroapajyhem jeanky 3a CBakor KOpUCHHKa.

Tabena 2. Kog 3a noctaBrbarbe Tekcta y Moogre-y Tako Aa nogpkasa BULLIEje3UYHU chunTep

<span class="multilang" lang="es">Laboratorio Virtual del Servo Motor</span><span
class="multilang" lang="en">Virtual Laboratory of the Servo Motor</span>

UNILabs mwEngiish (en)» & My courses» & This course » © & o [Brdminr
Labname @ @ Virtual Laboratory of the Furuta Pendulum
Home
Description . == .
" 1 iy B I EE % S @6 & @ ¢ w Dashboard

Calendar

Private files

My courses
LPM

Ts

Display description on course page Site administration
(6]
~ jar or .zip file that encapsulates the EjsS lab = EJSAPP FLE BROWSER [ERa]
le® @ Maximum size for new fles: Unlimited, maximum attachments: 1 M 1blk
B EIE o ceam
1# Experiment1Data.m
> (l Files {¥ Experiment2Datam
¥ Experiment3Data.m
= gdsgstpng
,ﬁ M Levitatorblk
= M Levitatorincomplete.blk .
- T move_objective_xblk

T pendrec
vinuruta.ip M RemoteFurutaControllerbik
Accepted file types: M VirtualFurutaController.blk

Cnuka 4. [logaBare akTuBHocTH EjsS annukaumje y MOOLJIE

HakoH LTO ce ycTaHOBM Ha3MB aKTUBHOCTM W OTNPeMIbeHa EjsS .zip aatoTeka, HEKOMMKO onLmja MOXe ce
KoHcpurypucaty y aktBHocTW. Cneaehu ogerbuyy nponase Kpo3 oBe onuuje.

3.2 YunTaBarbe NoYETHOr CTaka

Kapa ce EJSApp aktueHocT kpeupa y Mooane-y, moryhe je gogaty .json faToTeky Koja cagpxu ogpefeHo
ctare nabopatopuje. Kaga ce 10 ypaau, cuctem he ayTomaTcku yuutaTi annmkauujy y Ctarky cagpxaHom
y .json cbajny. [la bucte To ypaaunu, camo AoaajTe json aatoteky y “json file with the state to be read
when this EjsS lab loads” ogerbak obpacua 3a gogasawe/ypefusarse (Cnvka 5) aktueHocTi EJSApp.
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Osa onuuja omoryhaea yunTaBare pa3nuumTor CTara of OHOra Koje je noapasymMeBaHO NOCTaBIbEHO Y
EjsS annukaumju. OBO Ce MOXe KOpPUCTUTM 3a MNpeanarawe pasnuunTuX CLeHapuja Wnu yHanpeg
peuHncannx cnyyajesa ynotpebe (ca nocebHom anaakTuykom BpeaHownhy) ca nctum nabopaTopujckum
CUCTEMOM.

[a 6ucte reHepucanu oBa CTata M cadyBanm MX Yy .json gatotekama, KOpUCTUTE METOA savestate ()
npeacTaBrbeH y Tabenu 1.

UNILabs  m Engiish (en) » & My courses » & This course » © & o [Braminr
> (@l Files ( datam
= gdsgsfpng
’7_ M Levitatorblk
= { M Levitatorincomplete.blk
=t )
= M move_objective_x.blk

R pend.rec

T RemoteFurutaControllerbik
= tttpng

Accepted file types: M virtualFurutaController.bik
& share files

virtFuruta.zip

application/java-archive jar

Archive (ZIP) .zip
Manage my files

» Optional text after the EjsS lab

» CSS stylesheet for a Javascript application & o users [Eha]
b ow

~ json file with the state to be read when this EjsS lab loads 1 online user (last 5 minutes)
) Admin User

fle ® Maximum size for new fles: Unlimited, maximum attachments: 1

B8 A A Block

13

> 6 Files Adg

U\Hn\

intial_statejson
Accepted file types:

JSON text Json

Cnuka 5. YuutaBate noyeTHor ctawa y u EJSApp aktuBHoCT

3.3. YuntaBare CHUMILEHE UHTEpaKLWje

Takofe je Moryhe fofati TeKCTyarHy AaToTeky ca eKCTEH3WjOM .rec Koja Cappu CKpUnTy ca ynyTcTBuma
3a ayTOMaTCKW Penpoaykyjy MHTepakuuje Koje je M3BpLLIMO KOpUCHMK ca annnkaumjom EjcC. OBo ce moxe
ypagutv y “rec file with the recording to be run when this EjsS lab loads” operbky obpacua 3a
ponasare/ypehuBarbe, CrIMYHO Kao ABa NPeTXoaHa.

Osa onuywja omoryhaBa ayToMaTCko y4nTaBare 1 penpoayKLmjy MHTEPaKLUmje KOjy je KOPUCHWK U3BPLLKO Cca
EjsS annukaumjom, oHa je crmyHa BULEO CHUMKY ann ca CUMyNaLMOHAM MOAEMNOM U KOMyHWKaLmjama
yaarbeHe nabopatopuje y peanHom BpemeHy. OHe Ce MOry KOpPUCTUTK Kao AeMOHCTpaLuje, TyTopujani 1
Tako aarse. [la bucte CHUMUMM OBE MHTEPaKLMje 1 cavyBanm 1x y .rec dhajnosuma, kopuctute 6nok EJSApp
File Browser Block.

34. WHTepakuwja Bu3yenHor nporpamupatba ca Beb annmkawmjom

Basa Bu3yenHor nporpamckor jesuka Blockly ce Moxe kopucTuTi fa omMoryhu KOpUCHULMMA WHTepaKLmjy
ca annukauujom EjsS kpo3 6nok kogupare. OBO oTBapa MHore MoryhHocTM, npubnikasajyhiu
excrnepumenTucame sandbox uckycray.

Crnuka 7 npukasyje npumep KoHdurypaumje, rae mory 6uti gogate pasnuuute Kateropuje nporpamckmx
BnokoBa y 6ubnunoteky 6nokoBa koje 61 KOpUCHWLM MManK Ha pacnonarawy 3a pag ca EjsS annukauujom.
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UNILabs M Engiish (en)> 8 Mycourses> & This course » © & o [Radmin»
~ Configure use of Blockly

Enable using Blockly (@ Yes v
Show logic blocks Yes v

Show loop blocks | Yes v

Show math blocks ~ Yes v

Show text blocks No v

Show lists blocks No v

Show variables blocks ~ Yes v

Show functions blocks Yes v

Show EjsS lab blocks (@) Yes v
Show the EjsS Tab's variables Yes v
Show the EjsS Tab's running functions Yes v
Show the EjsS Tab's functions Yes v
Show the EjsS lab's controls Yes v

Show the EjsS lab's charts. Yes ¥

Cnuka 6. Mpumep koHdurypaumje Blockly ca EjsS aktuBHocTMMa

Mopep Tora, moryhe je mogatv .6nok LaToTeky ako XemMMo Aa ce noveTHu 6ok mporpam yunTta kaga
KOPUCHUK ynasm y aktuBHOCT EJSApp, kao WTo je npuka3aHo Ha cnuum 8.

UNILabs  mEngiish (en)> & My courses» & This course » © & o [Brdminr

Show the EjsS lab's variables Yes v

Show the EjsS lab's running functions Yes ¥

Show the EjsS lab's functions | ves v

Show the EjsS lab's controls Yes v

Show the EjsS lab's charts Yes ¥

Initial blocks (2

M

47y

Accepted file types:

File .bik

» Remote lab configuration
» Record user interactions

» Grade

Figure 7. EJSApp akTUBHOCT ca omoryheHuM BU3yesTHUM NporpaMcKuM je3ukom 1 noapasymeBaHUM 6510k nporpamom

Crnuka 9 npukasyje n npumep EjsS annukaumje uvja je EJSApp akTMBHOCT KOHcUrypucaHa aa omoryhu
BM3YenHM Npuka3s nporpammnparbe MHTepakumje n yuntaBare noYeTHor 6ok nporpama.
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UNILabs ~ w Engiish (en) » courses iis course ar © & ® [Frumn

Home

Dashboard

Calendar

Private files.

My courses

LPM

1S

Site administration

Apha = | -000 —— 0cl2 = | 000 — —

= EUSAPP FLE BROWSER en
Reference = | 0,00 —— -
M 1bk
£F datam
= gdsgsfpng
evi l

%

I Logic _

I Loops (&) create chart

I watn start data collection - options [ virt

I Variables set CEENIEEITEES to plot every [2) milliseconds & share files.

I Functions replace function only the last values .
J> Laboratory input parameters: alpha , beta , dalpha , dbeta , betaRef refresh with every experiment

- data
retum W0 xaxis B(J

1.y axis ERIE) G ETIENS

d
code (st OEBE | O Blockly

Cnuka 8. EJSApp akTMBHOCT ca omoryfhieHuM BU3yenHUM NporpaMckiuM je3ukoMm 1 nogpasymeBaHuM 6ok NporpamMom

3.5. Nabopartopwja ca yaarbeHUM NpucTynom

Kapa nogajete nabopatopujy ca yaoarbeHum npuctynom y aktusHoct EJSApp, notpebHo je To ogabpatu y
‘Remote lab configuration” y oksupy obpacua 3a gopasare/ypefinearwe. OBaj A€o je y BENUKOj Mepu
noeesaH ca 6nokom Remlab Manager, ako je 0Baj BnoK WHCTanMpaH, KoHurypucaH w kopuwheH 3a
peduHucate yaarbeHe nabopatopuje, uoeHTUdMKaTopn 3a wkx he Beh 6utM geduHucaHu K
nabopatopuje he ce nojauti oege. MoTpebHo je TO ypagutn Ha cnegehu HaumH y geny “Remote
experimental system?” y oksupy nagajyher menuja y obpacuy 3a gogasare/ypefuBare ogabpatm ,Yes*
nopeg Tora u3abpatv NpBo UCKyCTBO Yy OKBUPY “Practice identifier’ napajyher mexuja (norneaajte cnuky 10).

UNILabs M Engiish (en)> 8 Mycourses> & This course » © & o [@amn»

» Personalize variables of the EjsS lab
» Configure use of Blockly

~ Remote lab configuration
Remote experimental system? () Yes v

Practice identifier () Pendulofuruta@UNED
» Record user interactions
» Grade
» Common module settings
» Restrict access
» Tags

» Competencies

Save and return to course | Save and display | Cancel

Cnuka 9. KoHdurypucarwe EJSApp akTUBHOCTM kao NlaGopaTopuje ca yaarbeHUM NpUcTynom




