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1. Uvod

SUREOHP SURQDODVND RSWLPDOQH NRQILIJIXUDFLMH VD
javlja kod izrade akademskih rasporeda gdje je pri izradi potrebno uzeti u obzir
vremensku dostupnost dvorana, profesora, semestra, kapacitet dvorana u usporedbi sa
SRWUHEQLP NDSDFLWHWRP SUHGPHWD GRVWXSQRVW UDpPpXQ
i sl.

1H SRVWRML HILNDVDQ SROLQRPQL DOJRULWDP NRML X]
L YUDUD RSWLPDODQ UDVSRUHG SUHGPHWDWWR AU XWWSIRQID
DOJRULWPH -HGDQ SDPHWQLML EUXWH IRUFH DOJRULWDP NF
RYDNYRJ WLSD MH AJHQHWVNL DOJRULWDP3 NRML LPD IXQNFIL
VOXpDMQR PLMHQMD VWDQMH Rd&M Hi MévMobjekti Zadovbib@aM X MH N R
SRVWDYOMHQD RJUDQLpHQMD 1DNRQ VYDNH LWHUDFLMH VDF
NDR XOD] X VOMHGHUX LWHUDFLMX 7HVWLUDQMHP VPR GRE
algoritam zaista u stanju proizvesti koristan raspored. Vrijeme potrebno da vrati raspored
XYHOLNH RYLVL R SRpHWQLP RJUDQLPpHQMLPD SULPMHULFH
VORERGQH LOL DNR VX VORERGQH VDPR X WLMHVQLP WHUPL
PRUDWL GX&H UDGLWY UDW\MHRJOIRQYNDW A@RPYLBBHWQR UMHEAHQME
YHUD

SRUHG JHQHWVNRJ DOJRULWPD DSOLNDFLMD WDNRYHU
VXpHOMH ]D XQRV VYLK SRWUHEQLK SRGDWDND L W]Y A:RUNYV
manipulirati predmetima u rasporHGX ORJXuiH MH RVLP NUHDFLMH pLVWR
SRpHWQL UDVSRUHG SRVWDYLWL L JHQHWVNL L]JJHQHULUDQL



2. Motivacija

Mnoga VYHXpLOLaAWD L GDOMH VYRM UDVSRUHG LJUDYyXMX
RGJRYRUQX RVREX NRMD UH VYDNL SUHGPHW VWDYLWL X RG
L]UD p Xd@ D Bulse desile koliziie L] P H kbodnih vremena profesora, semestra,
GYRUDQD NDSDFLWHWD GYRUDQD L SRWUHEH |D-taddfdiX QDOQR

rezultate je veoma spor i mukotrpan.

ASOLNDFLMD XYHOLNH RODN&GDYD FMHORNXSDQ SURFHYV
V X p HkOjdMddzvoljava lak unos, filtriranje i X U Hy L Yp2drdtel te upozorava na bilo
kakve kolizije prilikom unosa predmeta a W R DdteLse skoro cijeli teret U D p X QKoIRijsl D
skida VD NRULVQLND 8] WR SULVXWDQ MH L JHQHWVNL DOJI
RJUDQLpHQMD SR NRMLPD JHQHULUD FMHORNXSDQ UDVSRUHC
po aHOML

=D UHDOL]DFLMX DSOLNDFLMH ELWL -eiady hBSRAWY UKHEDQ KR
PLNURVHUYLV XQRVD XUHYLYDQMD L EULVDQMD RSMMRIGDW DND
SURYRGLWL L]UD mk@ithal 19 Q & @RaNiRuilni privatni server bude dovoljno
jak da S R Gdiljari broj korisnika aplikacije.



3. Razrada funkcionalnosti

3.1. Use case dijagram

Q

Korisnik

Unos podataka

Dodavanje
predmeta

Q

.4
<<indludes>>
Upravljanje cincludes>>
rasporedom melugeszss Uredivanje
predmeta
| =N
| <<includes>>
| %
| N
<<extends>> N

Brisanje
predmeta

Server za podatke

Q

Generiranje
rasporeda sa
genetskim
algoritmom

-<<includes>>— —pf Specifikacija
ogranicenja

Slika 1- Use case dijagram
Izvor: Lucidchart aplikacija

Server za genetski
algoritam

8VH FDVH GLMDJUDP SULND]XMH ANURYQL3 SULND] DSOL
funkcionalostima kao & WdR unos podataka, upravljanje rasporedom i generiranje
rasporeda sa genetskim algoritmom. Za bilo koje XSUDYOMDQMH SRGDFLPD ]DVOX

za podatke dok genetskim algoritmom upravlja zaseban server.



3.2. Class dijagram

User
Faculty - id: String
. + firstName: String
- id:String 3
A + lastName: String
Ename:Sting + email: String

+ password: String

1
1
0..*
L Professor 0','*
Semester - - Timetable
i - id: String
- id: Smpg + firstName: Str@ng - id: String
+name: String + lastName: String + name: String
+ season: String + start: bate
+ numStudents: int N end"Date
+ weeks: int
f %]
T
1
1
0..¥
| 0.
Subject 0.
- id: String Schedule
+ name: String - id: String Classroom
+ theoryHr: int & n‘ame String
+ practiceHr: int +type: émn - id: String
+ seminarHr: int k tyrgu‘ S 9 + name: String
+ mandatory: Bool 1 0..% " guraﬂbn- int 0. *————— 11 + capacity: int
+ theoryNeedsComputers: Bool +start: Da-le + hasComputers: Bool
+ practiceNeedsComputers: Bool i end'.Dale
+ seminarNeedsComputers: Bool .
+ numStudents: int

Slika 2- Class dijagramizvor: Lucidchart aplikacija

Class dijagram prikazuje klase u kojima su enkapsulirani podaci. Fakultet ispod
VHEH PiRatHY L &émestara, a svaki semestar P R airhati Y L predmeta. Svaki
predmet mora imati barem 1 profesora, dok svaki profesor P R aikhati Y L @tedmeta.
Predmetimogu LPDWL YL&AH W'D 3 ARk id40 jddinicu predmeta koja ide
X UDVSRUHG L VDGUAL SRpHWDN NUDM L GYRUDQX RGUADYDC
GYRUDQX GRN MHGQD GYRUDQD -PR&AHGPQ WID Y § &K H & KHREHOIHP
Schedule-D WH MHGDQ NRULY Q#&#poreBaaH LPDWL

4



4. .RULVQWHNHRO M H

M OO &

Logout

Subjects
Search.
By professor, subject or semester name
® Theory Practice @ Seminar

Informaciska tehnologi

* Informatizacija ureds

&40

Dvorana Istra || Dvorana Pula || RV
203 | 302 |[ 303 |[ 403 |[ TcrR
FOOZ || 404 || Caster sala |

Piavaviecnca |[EIE] 2029

402 || FETnI@ || Infod4 @

Heo O

Osnove IKT

* Ekonometriia

Timetable

10am

11am

12 pm

1pm

2pm

3pm

4 pm

5pm

6 pm

7pm

Monday

Umjetna Inteligencija (T-1)*
202

Slika3 W} 3v

Zimski 2020/2021 > ol
Winter
I SSOr - F yy clas: m - Reset filter Y
Tuesday Wednesday Thursday Friday
Umijetna Inteligencija (T-2)*
Rinf
Informacijska tehnologija i =
st (1 el
202

Izvor: Vlastita aplikacija

*SE V]



) -
— Data Input lo/|z) T
—
Subjects
=
# Name Theory (hr) Practice (hr) Seminar (hr) Mandatory Students
- 1 Umjetna Inteligencija 30 30 0 true 55
—
= 2 ERP sustavi 30 30 0 false 20
3 Management ljudskih potencije 30 30 0 false 30
Z 4 Informacijska tehnologija i druié 30 30 0 true 60
5 Kvaliteta u ICT 30 30 0 false 30
; 6 Primjenjena statistika 30 30 0 true 55
7 Arhitektura organizacije 30 30 0 false 40
8 Baze podataka | 30 30 0 true 70
9 Baze podataka || 30 30 0 true 75
Logout
10 Blockchain aplikacije 30 30 0 false 30
10/page <Kz 3 45 6 7>
Slika 4 Unos podataka
Izvor: Vlastita aplikacija
am— ] >
— Genetic algorithm \ Stop and get results |

L ] L] @
&
= 0/100 07100 0/100
TOTAL GRADE: cclﬁ;?;:;oi:]de Professor collisions grade:
=4 0 a 0
)
L ] L] L]
Logout

0/100 0/100 0/100

i i Classroom
Semester collisions grade: Classroom capacity grade:
computers grade:
0 0 0

Slika 5 Genetski algoritam
Izvor: Vlastitaaplikacija
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5. Implementacija

Front end je implementiran u okviru Vue JS, servis za upravljanje podacima u
okviru Express JS, dok je servis za genetski algoritam razvijen u Python-u i omotan u
mikro okvir Flask. O implementaciji samog front end-a i servisa sa upravljanje podacima
QHUH ELWL SXQR JRYRUD MHU NRULVWH VWDQGDUGQX ORJL
GLIDMQD L XQRVD XUHYyLYDQMD EULVDQMD SRGDWDND 6DP N

5.1. Genetski algoritam

7TLSLpQRVMNQAHDOJRULWPL LPDMX RIJUDQLPpHQMD IXQNFLM
LWHUDFLML VH SRNXabYD X] SRPRU RSWLPL]IDWRUD GRELWL 3
SUREOHP UDVSRUHGD VX GHILQLUDQD VOMHGHUD RJUDQLpPHQ

X

'YRUDQD QH VPLMH L P®pMedmEth & idtoRv@eriveH G Q

Ako dvorana ima inicijalno nedostupne termine, morajuse SRaWRYDWL

x 3URIHVRU QH VPLMH LPDWL YLAHVRESMHGQRJ SUHGPHWD
Ako profesor ima inicijalno nedostupne termine, morajuse SRaWRYDWL

X 6HPHVWDU QH VP L Mjetino@datrety U &id vijene

x Dvorana mora imati dovoljno velik kapacitet za sve studente svojih predmeta

'YRUDQD PRUD ELWL UDpXQDOOQPpXQLROMLWNR MH SUHGPHW

X

X

X

6YDNR NUGHQMH RJUDQLpPHQMD XJURADYD YULMHGQRWW [XQN
sva RJUDQLpHQMD ]JDGRYROMHQD

2SWLPL]DWRUL SRNXaDYDMX SREROM aDMienjdju stane GQRV W
objekata. To mijenjanje PR abiti GHWH U P L ® A\DWeRpVjet. zadovoljen onda x
SURPLMHQL X WAVOXpBMQERRURP SURPLMHQL VWDQMH REMHN
SU ADNR MH XYMHW ]DGRYROMHQ RQGD VABEMBHMOQMPDRGDELUI

7



5.1.1.Mutate

Optimizator mutate jedan je od temeljnih u genetskim algoritmima. Implementiran
jena QDpLQ GD X UDVSRUHGX VOXpDMQLP RGDELURP RGDEHUH
sve dostupne termine (dvorana, dan, sat) i V O X p DodleQitom odabere jedan termin. Taj
WHUPLQ VH SUL GtedtdEe¥aMH LQDpLFL

5.1.2.Crossover

Optimizator FURVVRYHU MH WDNRYyHU MHGDQ RG WHPHOMQLI
,PSOHPHQWLUDQ MH QD QDpLQ GD SULPD GYD UD]JOLpLWD UDYV
L Q D [pteBrheta na tom rasporedu S UL G U ¥éd@miMdvorana, dan, sat) koji U Hoiti
VOXpDMDQ RGDELU L]JPHYyX YHU SRVWRMHUHJ WHUPLQD X SU\

drugom rasporedu.

5.1.3.Nastavnik/Studijshuffle

Optimizatori shuffle su kombinirani +t GHWHUPLQLVWLpPpNL L VOXpDMQL L
REDYOMDMX X GHWIiH UWePira)@ kro’2/athjdkie RAp répvézentiraju zadovoljenost
R J U D Q L prithfeddkoliko L Q D fpteBmeta nastavnici ili studiji imaju u isto vrijeme (na
LVWL GDQ VDW X WMHGQX WH WUDaH SUYX NROL]JLMX RGQF
DOJRULWDP SURQDYH QDVWDYQLND LOL VWXGLM VD GDQRP
X UDVSRUHGX VYH LQDpLFH SUHGPHWD NRMH L]YRGL WDM
SURQDYHQL GDQ L VDW =DWLP GRKYDUD VDPR RQH WHUPLC
prREOHPDWLPpQH LQDpLFH SUHGPHWD PRJX SRVWRMDWL EH] NI
L] WRJ VNXSD VOXpDMQR RGDEUDQ L SULGUXaHQ SUHWKRGQI
SUDNVL VH SRND]J]DOR GD MH RYDNDY SULVWXS ]1QDpDMQR VF

optimalnog rasporeda.



51.4.< % ]§ §1Z shuffle

.DSDFLWHW L UDpXQDOD VX MRda GYLMH YDULMDQWH VKXI
raspored i ispituju da li dodijeljena dvorana ima dovoljno velik kapacitet da S R Gdtudénte
koML SRKDYyDMX LQDpLFX SUHGPHWD WH GD OL MH GRGLMHOM
SUHGPHWD |DKWLMHYD UDpXQDOQRVW 8 VOXpDMX GD SURQ
RQH WHUPLQH GYRUDQD GDQ VDW X NRMLPD SUREOHPDWL]
EH] NUAHQMD RJUDQLpHQMD 7HUPLQ UH ELWL L] VNXSD VOXp
SUREOHPDWLpPpQRM LQDpLFL SUHGPHWD 9UOR MH NRULVQR
RSWLPLIDWRU MHU VX RIJUDQLPpHQMD XOD]QLK HMRGPRUIXNB NY
]QDWL NRML UH RSWLPL]IDWRU X NRMHP W gptiQaidsthi X GDWL QDN



5.2. Razgovor genetskog algoritma sa front end-om

SRVWDYOMD VH SLWDQMH NDNR UH JHQHWYV NN & O JRULWD
LIYUADYD YUHPHQVNL GXJR UDpXQDQMH %LOR NRMD NODVLp!
UH GRALYLWL WLPHXREWMRSWHLBELOHIRMHAHQMD ,VSDGD GD MH
GREUR SR]QDW X VRIWYHUVNLP NUXJRYLPD L SRVWRML QHNRC
MH LPSOHPHQWLUDQR QDMMHGQRVWDYQLMH UMHAHQMH NRM
za komunikaciju.

5.2.1.Polling

Ideja je da front end pokrene dugo U D p X QaQQMOHdaQS R & D ® MIHHI TP
UHTXHVW VHUYLVX NRML UDpXQD 6HUYLV RGPDK YUDUD UH\
URL-RP QD NRMHP UH IURQW HQG PRUL SUDWLWL UH]XOWDWH
YUDWLR +773 UHVSBRNVXQDIQMEHH X

Front HQG pLP GRELMH 85/ NUHUH X W]Y ASROOmQU3® RGQR:'
VYDNRM LWHUDFLML aDOMH +773 UHTXHVW X NRMHP VHUYLV &
UDpXQDQMD .ROLNR GXJR UH IURQW HQG LWHwddviBiwL L NRML
VLWXDFLMH GR VLWXDFLMH DOL RELPQR MH QRUPDOQR GD ¢
VYDNLK 1 VHNXQGL L GD SUHVWDQH LWHULUDWL NDGD MH U
proizvoljni uvjet zadovoljen).

10



5.2.2.Pohranjivanje privemenihrezultata

'‘DOMH VH SRVWDYOMD SLWDQMH NDNR O0OH VHUYLV X VUH
WUHQXWQLP UH]XOWDWLPDQREGHRFIRWHNWQROMRQWDINWLUDWL
SRKUDQMLYDWL VYDNL DaXUQL UH]XO WDhirexeRiDrieXulé@d.G DW DN D

SRVWRMDWL UH HQG SRLQW QDG NRMLP UH IURQW HQG YUA&aALW
kolekcije i slati ih nazad.

5.2.3.Zaustavljanje(E pv prirodnom konvergencijom

-R f ostalo jedno Q HL VW Wiadjel @R je kako e U D p X QAau3tshviti na
QDpLQ GD IURQW HQG GRELMH ]DYUEAQH UHIXiQavéemid SUHV)
SUHVWDQH UDpXQBWYLYGCGIXRNRMHPHWUHQXWNX VH UDpXQDQM
UDGL X QDMBODAWHP WRML MH ]DXVWDYOMDQMH UDpPpXQDQMD
NRQYHUJLUDOR RQGD UH VHUYLV MHGQRVWDYQR |J]DSLVDWL
SURFHV |]DYU&LR \ezlltaBULLYp)HFIBEENSD ID U D b X Q Dp@hveDiti (i H
NRQD¢rQilatu QRYX NROHNFLMX NRQDpPQLK UH]XOWDWD )URQW
dalimuseuresponse-X QDOD]L XSUDYR WDM GRNXPHQW NRML R]QDpD
MH WR VOXpDM SUHNLGD VWDUL SROOLQJ ORSEbhMaR2e QRYL 8E
NRQDpPQL UH]XOWDWL QRYL SRODLVEBUMPDRRMDUNEQDRPQDK LUE
-HGQRP NDGD IURQW HQG GRKYDWL Hd®O@QDpQH UH]XOWDWH Sl

11



52.4.« pe3 Aoi vi @ prgizvolmimuvjetom

0 Hy X Wa.\Rakb korisnik a HuOpkoizvoljnom trenutku zaustaviti U D p X Ql20dd H

je ono prirodno konvergiralo S R P Rgu¥iba A 67 2 &&ko muto R P R J X (Qdgovor je -

front end U Igrilikom pritiska gumba A 6 7 2 Pdslati zahtjev za stvaranje novog dokumenta

u bazi pod kolekcijom prekida UD p X Q D& tbkument tHVDGUAMYDMWHX QIDQMD
korisnikov ' 6HUYLV UDpXQDQMD SULMH VYDNH LWHUDFLMH
UDpXQDQMD L W sabefeha@ritiNB-Enk Q Vp X Qi DM Korisnika te ukoliko ga
SURQDJBHHNLGD VOMHGHUH LWHUDFLMH L RGPDK XSLVXMH V
UHIXOWDWH X NROHNFLMX NRQDpPpQLK UH]XOWDWD |]DWLP ]D
je proces gotov. Front end dobija response da je proces gotovo, zaustavlja stari polling i

NUHUH X QRYL SROOLQJ ]D NRQDpPpQH UH]XOWDWH -HGQRP |

rezultate, proces je gotov.

12



6. .RULV QputeN H

— Subjects Timetable Zimski 2020/2021
—
Search. Wint
inter
By professor, subject or semester name
® Theory ® Practice @ Seminar
& Filter by v Filter by professor - Filter by classroom Reset filter '
- »
= Informaciska tehnoioai. @) @) Monday Tuesday Wednesday Friday
* Informatizacija ureds 30
b4 00 oam
Osnove KT 30
. 00 iam
& Umietna Inteligencija (T-1)* Umijetna Inteligencija (T-2)*
202 Rinf
11am
L2
12 pm
Logout * Ekonometriia Informacijska :t'l;!;hwl Osnove IKT (T-1)"
Dvorana Pula
1pm 202
Operacijska istraZivanja
4 pm
5pm
Matematicka logika i te @ 5‘:’:2,-
6 pm
7pm
Slika 6 Stvori rasporedizvor: Vlastita aplikacija
= Subjects T Zimski 2020/2021 - loleld
= Create timetable x
Searct
\ Name
Theory Practice @ Seminar Zimski 2020/2021
ﬁ - Reset filter W'
Start date
S e 05 Oct 2020 :sday Thursday Friday
Start date of a year's semester
thzacya ureds
Z 93 End date
Osnove IKT
° 10a 29 Jan 2021
= End date of a year's semester Jencija (T-2)*
i
11a
12¢
Logoat * Ekonometrija Osnove IKT (T-1)*
Dvorana Pula
1pm 202
2 pm
Operacijska istraZivanja 3pm
4 pm
5pm
Matematicka logika | te
6 pm
7 pm

Slika 7- Stvori raspored prozolzvor:Vlastita aplikacija

13



— Subjects Timetable Zimski 2020/2021
=
Search.. W
inter
By professor, subject or semester name
® Theory ® Practice @ Seminar S——
ﬁ ’ Filter by semester - Filter by professor > Filter by classroom v [ Reset filter Y
E informaciiska tohniokig, @ @ Monday Tuesday Wednesday Thursday Friday

M
®
¢

g

® 10 am
=) Umjetna Inteligencija (T-1)" Umjetna Inteligencija (T-2)"
202 Rinf
11am
o D
12 pm £
Logout LS "d"m“ '&:‘;’,”"" Osnove IKT (T-1)"
Dvorana Pula
1pm o
2pm
* Informatizacija ureds.
3pm
Osnove IKT @ @
4 pm
AR 5pm
* Ekonometria [50Y 30} Gpm
7 pm
Slika 8 Stavi predmet na raspored
Izvor: Vlastita aplikacija
— i . . o\ )
= [iblscts Timetable Zimski 202012021 - o)z m
Search.
Create schedule x
By professor; subjoct or Semester name
® Tneory @ Practice @ Seminar N
ﬁ Filf e - Reset filter Y
Informacijska tehnologija i drustvo
E informaciiska tehnologi 030} .. :sday Thursday Friday
z B0 e o ol F f i 5 (Fakultet ike Pula) v
& Dvorana Istra || Dvorana Pula || RV 103 Jendia (72
303 || 403 || TCR ) i
e b 1
[Fooz [ 404 |[ Caster sata | 1 Theory professor
[Plava pecoicn “,RW E" 220 12p  Snjezana Babié -
Logout | 4020 || FETIN{ @ || Infosa 0 | Osnove IKT (T-1)*
S Dvorana Pula
1p Classroom
m
Moo Be 28 302 | capacity: 60 | pc: no -
* Informatizacija ureds @ @‘a )
- ag Start and end time
Osnove IKT (30 Y 30] 15:00 to 17:00
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* Ekonometria (5030} 6¢ \

7pm

Slika 9- Stavi predmet na raspored prozor
Izvor: Vlastita aplikacija
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M O @

Logout

MO

Logout

Subjects Timetable Zimski 2020/2021 -
Search e
Winter
By professor, subject or semester name
® Theory ® Practice @ Seminar % \
Filter by semester - Filter by professor - Filter by classroom - | Reset filter Y’
——— 1 Monday Tuesday Wednesday Thursday Friday
Ao e oam
* ] 10 am
| Dvorana istra || Dvorana Pula || RV vt a1 st i pie (121
202 Rinf
r Y e 11am
| Fooz || 404 || caster sala | o y
[ Plava viecnica | Rinf | 2020 12pm
|22 [ FETIID || Into44 2 | ! d,g‘,;,n_".m‘ Osnove IKT (T-1)*
B — Dvorana Pula
. 202
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2pm
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3pm
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Slika 10 Predmet stavljen na raspored (drag svih predmatpP |, lzvor: Vlastita aplikacija

Data Input

0]

Semesters
# Name Faculty Students Season
1 Preddiplomski 1 Fakultet Informatike Pula 100 winter
2 Preddiplomski 2 Fakultet Informatike Pula 70 summer
3 Preddiplomski 3 Fakultet Informatike Pula 75 winter
4 Preddiplomski 4 Fakultet Informatike Pula 50 summer
5 Preddiplomski 5 Fakultet Informatike Pula 60 winter
6 Preddiplomski 6 Fakultet Informatike Pula 50 summer
7 Diplomski inf 1 Fakultet Informatike Pula 55 winter
8 Diplomski inf 2 Fakultet Informatike Pula 55 summer
9 Diplomski inf 3 Fakultet Informatike Pula 30 winter
10 Diplomski nast 1 Fakultet Informatike Pula 15 winter

Slika1l} hv}elh&E

<H: >

10/page

1A vi | E]e vjlzws}Viastita aplikacija
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M (0 EE

Logout

M O

Logout

Genetic algorithm

Slika 12 Genetski algoritam unos tjedana

Genetic algorithm

a

(I <IN I <]

(I <IN < I <]

an

© B~ O v AW N = om

Name

ERP sustavi

Management ljudskih potenci
Informacijska tehnologija i drt
Primjenjena statistika
Arhitektura organizacije

Baze podataka Il

Blockchain aplikacije
Inzinjerstvo kompleksnih sust
Didaktika

Digitaini marketing u turizmu

Slika 13 Genetski algoritam unos predmeta

Number of weeks in year's semester

ol
=

Example: a semester might have 17 weeks at your faculty.

Izvor: Vlastita aplikacija

Select all subjects that you want to include.

Theory (hr) Practice (hr) Seminar (hr)
30 30 0
30 30 0
30 30 0
30 30 0
30 30 0
30 30 0
30 30 0
30 30 0
30 30 0
30 30 0

Izvor: Vlastita aplikacija
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Genetic algorithm

Semesters (preview only)

That have been derived from selected subjects

il

# Name Faculty Students Season
1 Preddiplomski 5 Fakultet Informatike Pula 60 winter
= 2 Diplomski inf 1 Fakultet Informatike Pula 55 winter
3 Diplomski inf 3 Fakultet Informatike Pula 30 winter
4 Diplomski nast 3 Fakultet informatike Pula 10 winter
5 Preddiplomski 3 Fakultet Informatke Pula 7 winter
Logout 6 Diplomski nast 1 Fakultet Informatike Pula 15 winter
7 Preddiplomski 1 Fakultet Informatike Pula 100 winter

10/page

Slika 14 Genetski algoritam, pregled semestara
Izvor: Vlastita aplikacija

Slika 15 Genetski algoritam, unos slobodnih sati profesora
Izvor: Vlastitaaplikacija
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Slika 16 Genetski algoritam, unos slobodnih sati dvorana
Izvor: Vlastita aplikacija

Slika 17 Genetski algoritam, start
Izvor: Vlastita aplikacija
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Slika 18 Genetski algoritam, prvi rezultati
Izvor:Vlastita aplikacija

Slika 19 Genetski algoritam, stop
Izvor: Vlastita aplikacija
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Slika 20 Genetski algoritam, stavljanje u raspored
Izvor:Vlastita aplikacija

Slika 21- Genetski algoritam, cijeli raspored
Izvor:Vlastita aplikacija
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Slika 22 Genetski algoritam, raspored filtriran po semestru
Izvor: Vlastita aplikacija

Slika 23 Genetski algoritam, spremanje izgeneriranog rasporeda u bazu
Izvor:Vlastita aplikacija
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Slika24 W} 38v «3E v] U} ]JE *%E uoi V}IP ]JIP v E]E V}IP E *%}E |
Izvor:Vlastita aplikacija

Slika25 W} 8v +3E v] U (JoSE]E vi *% E uoi VIP ]JIP v E]E V}P E *%}C
Izvor:Vlastita aplikacija
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7. =DNOMXpDN

TUHQXWQR QLMH SR]QDW SROLQRPQL DOJRULWDP NRM
RSWLPDOQRJDMWHEHIONMP EURMHP RIJUDQLPpHQMD NRMD VX N
Razlog MH WDM aWR UD]OLPpLWH NRPELQDFL MttewreJ pribtagpe,aHQMD ]D
tLK NRPELQDFLMD LPD SUHYL&H GD VHGENSK Wdorkbk tsAkid HD O QR P
SUREOHPH UMHADYD QD QDpLQ G Iritératiamaih niijeNj& ScieNjupe SRGD W L
LXLGXUX LWHUDFLMX @aDOMH \&anPde selre NhEaRticaMgtimalRdsti HQ M H Q |
DOL SDPHWQLP SRVWDYOMDQMHP RIJIUDQLPpHQMD L IXQNFLMH |
LOL EOL]X RSWL Rakdd QdkodJwehhértd Qkbjdovisi o snazi servera). U ovoj
aplikaciji implementiran je servis genetskog algoritma koML MH SRYH]DQ VD NRUL
VXpHOMHHPNR NRMHJD NRULVQLFL PRJX XQLMHWL YODVWLWL
7TDNRYHU MH LPSOHPHQWLUDQR L SRGUXpMH J]D UXpPpQR XUHYyL\Y
P R affftrirati, dodati, urediti, premjestiti ili brisati predmete s njega.
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8. Popis literature i alata

Okuviri

Vue JS:|https://vuejs.org/v2/guide/|(9.9.2020.)
Express JS:|https://expressjs.com/[(9.9.2020.)
Flask:|https://flask.palletsprojects.com/en/1.1.x/|(9.9.2020.)

Vue komponente

Toast Ul Calendar:|https://ui.toast.com/tui-calendar/|(9.9.2020.)
Moment JS:|https://momentjs.com/[(9.9.2020.)
Axios:|https://github.com/axios/axios|(9.9.2020.)

Vue dynamic table:|https://github.com/TheoXiong/vue-table-dynamic((9.9.2020.)

Vue ellipse progress:|https://github.com/setaman/vue-ellipse-progress|(9.9.2020.)

Vue timepicker:|https://github.com/phoenixwong/vue2-timepicker

(9.9.2020.)

Vue datepicker:|https://github.com/charliekassel/vuejs-datepicker

(9.9.2020.)

Deployment

Free Vercel's 'now":|https://vercel.com/[(9.9.2020.)
Free Heroku:|http://heroku.com/|(9.9.2020.)
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9. Prilozi

Github

.RULVQLp N i/ fwh@odin/jjurinci/schedulerui|(9.9.2020.)
Servis za DML:|https://github.com/jjurinci/scheduler_dml{(9.9.2020.)

Servis za genetski algoritam:|https://github.com/jjurinci/scheduler_solver|(9.9.2020.)
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10. 6DAHWDN

$SOLNDFLMD UMHaADYD SUREOHP UDVSRUHGD NRML VH ¢
SRWUHEQR X]J]HWL X RE]JLU YHOLNL EURM pLQMIvo@ahdiia L SUDYL
i vremenu. Sastoji se od N R U L V QUWpIN-HREKdjEm korisnik P R autijeti sve podatke,
UXpQR QDSUDYLWL UDVSRUHG L |1DWUDALWL UMHAHQMH JHQF
*HQHWVNL DOJRULWDP YUDUD UDVSRUHG VNX&arjewedD QMHJIR®
SUHGVWDYOMD R HUB QN plERYM EHizgenerirane rasporede spremiti u
bazu podataka te ih u bilo kojem trenutku dalje U X pi@dRlificirati & WitRlike RODN&aD YD
proces izrade rasporeda L P D M Xuinu da [ dobar dio RJ U D Q L 6 HAadddljen. Za
kraj, korisnik P R afiitrirati raspored po semestru, profesoru ili dvorani i dobiti uvid u

svaki individualni raspored na fakultetu.

.OMXpQH WIMHSIRUHG RJUBQHMNHVNUDDOJRULWDP ED]D SRGLEL

modifikacija, filtriranje

Application solves academic timetable problems where it's necessary to take into
account a large number of constraints and optimally allocate classroom and time
resources to respective subjects. It has an user interace where user can insert data,
manually create timetables and request a generated timetable from genetic algorithm
for given constraints. Genetic algorithm returns a timetable together with its grade
where worse grade represents greater violation of constraints. It's possible to save
generated timetables to database and later manually edit them which greatly eases the
process of constraint satisfaction. User can also filter their timetable by semester,

professor or classroom and get insight into any individual timetable on their faculty.

Keywords: timetable, constraints, genetic algorithm, database, manually edit, filter
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