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1. Uvod 
 

6RIWYHUVND� UMHãHQMD� temelje se na digitalizaciji i XQDSUMHÿHQMX poslovnih procesa. 

Relacijski modeli NDR�MHGQR�RG�VRIWYHUVNLK�UMHãHQMD VOXåH�RSLVivanju stvarnog svijeta u 

digitalnom obliku WH�NDNR�EL�SUREOHPH�SUHEDFLOL�X�SURJUDPVNX�GRPHQX�JGMH�LK�PRåHPR�

PDWHPDWLþNL�ULMHãLWL �3DYOLü�������. 

Relacijski modeli su tradicionalno modelirana apstrakcija stvarnog svijeta kako bi 

GRELOL� HNYLYDOHQW� SUREOHPD�NRMHJ�PRåHPR� ULMHãLWL� SURJUDPVNLP�SXWHP��0HÿXWLP�NRG�

izmjene poslovnih procesa nije ih jednostavno pURPLMHQLWL�]ERJ�NROLþLQH�SRGDWDND�NRMH�

UHODFLMH�VDGUåH��3RWUHEQH�VX�PLJUDFLMH�SRGDWDND�X�QRYH�VWUXNWXUH�WH�MH�V�WLPH�PRJXü�

JXELWDN�SRGDWDND�]ERJ�QHGRYROMQRJ�SODQLUDQMD�LOL� MHGQRVWDYQR�QHSDåQMH�SURJUDPHUD��

8YRÿHQMH� QRYLK� UHODFLMVNLK� PRGHOD� NDR� L� LQLFLMDOQR� modeliranje procesa, zahtijeva 

SULMHQRV�]QDQMD�GRPHQH�V�NUDMQMHJ�NRULVQLND�QD�UD]YRMQRJ�LQåHQMHUD�WH�XYLMHN�PRåH�GRüL�

GR�SRJUHãNH�X�NRPXQLNDFLML�NRG�DQDOL]H��SODQLUDQMD�L�L]YRÿHQMD�LPSOHPHQWDFLMH (Hoffer, 

et al., 2012).  

Jedan RG� PRJXüLK� UMHãHQMD� VX� GLQDPLþNL� PRGHOL�� 'LQDPLþNL� PRGHOL prebacuju 

modeliranje procesa na krajnjeg korisnika te se PRåH�XãWHGjeti YULMHPH�UD]YRMD��L]EMHüL�

potencijalne probleme kod migracije podataka i prijenos domenskog znanja. 

'LQDPLþNH�UHODFLMH�NUHLUD�sam korisnik koji je odgovoran za poslovni proces dok kroz 

definiciju validacije koju korisnik VDP� GHILQLUD� ]D� VYDNL� SRMHGLQDþQL� WLS�� SURJUDPVNR�

UMHãHQMH�PRåH�L]YUãDYDWL�SURYMHUH�QDG�XQHVHQLP�SRGDFLPD  �7DQNRYLü��HW�DO��������. 

U RYRP�]DYUãQRP�radu QDSUDYOMHQD�MH�XVSRUHGED�UHODFLMVNLK�L�GLQDPLþNLK�PRGHOD��

istaknute su prednosti i mane GLQDPLþNLK�PRGHOD� WH� MH�NDR�SULPMHU�NUHLUDQ�SURMHNWQL�

zadatak kojim se pokazuje implementacija platformski nezavisnih modela od strane 

korisnika. 
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2. Relacijski modeli  
 

7UDGLFLRQDOQH� UHODFLMVNH� ED]H� SRGDWDND� VX� RUJDQL]LUDQH� L� XUHÿHQH� FMHOLQH�

PHÿXVREQR� SRYH]DQLK� SRGDWDND�� ýHVWR� QH� SUDWH� PRGHOH� DSOLNDFLMD� NRMH� NRULVWH�

VORåHQLMH� WLSRYH� SRGDWDND� WH� VH� UD]OLNXMX� RG� PRGHOD� NRMi su realizirani objektno 

orijentiranim jezicima. KDNR�EL�VH�UHODFLMVNL�PRGHO�UD]YLR�PRUDMX�VH�LGHQWLILFLUDWL�L�LVWUDåLWL�

SRVOMHGLFH�NRMH�üH�LPSOHPHQWDFLMD�LPDWL na sam dizajn modela (Hoffer et al., 2012). 

 

2.1. Razvoj relacijskih modela 
 

Tradicionalni relacijski modeli baziraju se na neredudantnom skupu podataka koji 

RSLVXMX�VWDQMH�VXVWDYD�SUHPD�VWUXNWXULUDQRP�QDþLQX�RSLVDQRP�X�VKHPL�ED]H�SRGDWDND��

6YDNL�SURFHV�X�VWYDUQRP�VYLMHWX�NRMHJ�VH�SRNXãDYD�GLJLWDOL]LUDWL��SRWUHEQR�MH�DQDOL]LUDWL��

LVSODQLUDWL� PRJXüH� SRVOMHGLFH� PRGHOD� QD sustav te implementirati tako da je lako 

SURãLULY�WH�GD�MHGQRVWDYQR�RSLVXMH�RGUHÿHQL�REMHNW 

Kod razvoja relacijskih modela koristi se jezik za opis podataka Data Definition 

Language (DDL�� NRML� MH� VNXS� VLQWDNVQLK� SUDYLOD� SRPRüX� NRMHJ� RSLVXMHPR� HQWLWHWH�

odnosno relacije u bazi podataka. S druge strane imamo jezik za rukovanje podacima 

Data Manipulation Language (DML��NRML�MH�UDþXQDOQL�MH]LN�SRPRüX�NRMHJD�SURJUDPHUL�

mogu manipulirati podacima u entitetima �3DYOLü�������. 
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3. 'LQDPLþNL�GHILQLUDQL�PRGHOL 
 

3UHODVNRP� QD� GLQDPLþNH� PRGHOH� prebacujemo analizu poslovnog procesa, 

identifikaciju te samu implementaciju modela na krajnjeg korisnika. Razlikujemo 

generativni Model Driven Development (MDD) koji ukazuje na ideju da se modeli mogu 

koristiti samo za opis domenskih problema, te interpretativni MDD koji VH� PRåH�

promatrati kao skup platformski nezavisnih modela koji su interpretirani u runtime 

RNUXåHQMX� 8�GDOMQMHP�UD]PDWUDQMX�NRULVWLW�üH�VH� LQWHUSUHWDWLYQL�SODWIRUPVNL�QH]DYLVQL�

modeli. Meta podaci definiraju zasebno svaki objekt kroz tipove SRGDWDND�NRML�üH�VH�X�

njemu nalaziti �7DQNRYLü��HW�DO�������� (Overeem, et al., 2018). 

 

3.1. 3RWHQFLMDOQL�SUREOHPL�GLQDPLþNLK�PRGHOD 
 
Postoji QHNROLNR�SRWHQFLMDOQLK�SUREOHPD�NRG�NUHLUDQMD�GLQDPLþNLK�PRGHOD�� ,DNR�EL�

VNUDWLOL� YULMHPH� L� WURãDN� UD]YRMD, zahtijevaju od krajnjeg korisnika poznavanje 

kompleksnosti modeliranja kako bi zadovoljio potrebe i zahtjeve poslovnog procesa 

NRMHJ�NRULVQLN�åHOL�Podelirati. Modeliranje zahtijeva kreiranje modela prema ulazima 

NUDMQMHJ�NRULVQLND�NRULãWHQMHP�RGUHÿHQRJ�DODWD�L�MH]LND�]D�PRGHOLUDQMe. Kod definiranja 

alata bitno odabrati instrumente modeliranja koji su poznati krajnjem korisniku. 

�7DQNRYLü��HW�DO�������� 
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3.2. Pohrana podataka 

 

.RULVQLN��SXWHP�ZHE�VXþHOMD�PRåH definirati meta model odabirom tipova podataka 

NRMH� åHOL� VSUHPDWL, WH� YDOLGDFLMX� QDG�SRGDFLPD�]D�RGUHÿHQL� tip podatka. Spremanje 

meta modela i samih podataka definiranih meWD�PRGHORP�YUãL�VH�X�JSON formatu. 

Uzmimo za primjer model Studenta s atributima: LPH�� SUH]LPH�� GDWXP� URÿHQMD��

JMBAG, sastavnica_id. U tradicionalnom relacijskom modelu kreirali bismo relaciju 

6WXGHQW�NDR�ãWR�MH�SULND]DQR�QD�VOLFL����� 

 

Slika 3.1. Relacijski model Student 

 
Obrada podataka 

 
Zatim se podaci mogu spremati u definirane relacije (tablica 3.1., tablica 3.2.) 

 

Tablica 3.1. Podaci u relacijskom modelu Sastavnica 

 
 

Obrada podataka 
 
 

Tablica 3.2. Podaci u relacijskom modelu Student 
 

 
 

Obrada podataka 
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'LQDPLþNL�PHWD�PRGHO�definira se u JSON formatu. S obzirom na to da se ne 

koristi WDEOLþQa definicija dostupna u relacijskim bazama podataka, svaki od tipova 

GRVWXSQLK�X�PHWD�PRGHOX�PRUD�VDGUåDYDWL�QD]LY��WLS�SRGDWND��YDOLGDFLMX podataka koji 

üH�VH�XQRVLWL te referencu ako ona postoji (slika 3.2.). 

 

3.2. 'LQDPLþNL�PRGHO�6WXGHQW 

 
 Obrada podataka 
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3.3. Validacija podataka  
 
Validacija podDWDND� NRG� GLQDPLþNLK� PRGHOD� VH� PRåH� YUãLWL� QD� YLãH� QDþLQD��

3URJUDPVND� LPSOHPHQWDFLMD�PRåH�SUHGHILQLUDWL�YDOLGDFLMH�]D�RGUHÿHQL� WLS�SRGDWND� WH�

SRQXGLWL�NRULVQLNX�RGDELU��8NROLNR�WDNYH�YDOLGDFLMH�QLVX�XVNR�VSHFLILþQH�]D�SRGDWNH�X�

poslovnom procesu korisnika, VYDNRP� WLSX� X� PHWD� PRGHOX� PRJXüH� MH� GRGLMHOLWL�

UHJXODUQL� L]UD]� X]� VDP� WLS� SRGDWND� NRMLP� üH� VH� SURYMHUDYDWL� LVSUDYQRVW� XOD]QLK�

podataka.  

Kod implementacije sustava potrebno je pripaziti na sintaksu regularnih izraza s 

obzirom da programski jezici SRGUåDYDMX, RGQRVQR�QH�SRGUåDYDMX�RGUHÿHQH�VLQWDNVH��

ukoliko se za primjer promatra programski jezik *R/DQJ��SRGUåDQD�VLQWDNVD�üH�ELWL�5(��

ãWR�MH�SRGVNXS�L]UD]D�SRGUåDQLK�RG�3&5(�ELEOLRWHNH1. 

 

3.4. Izmjene poslovnih procesa i konzistentnost podataka 
 

,]PMHQDPD� SRVORYQLK� SURFHVD� PRUDMX� VH� GHILQLUDWL� QRYL� PHWD� PRGHOL� NRML� üH�

]DGRYROMDYDWL�QRYH�]DKWMHYH�SURFHVD��3UHGQRVW�GLQDPLþNL�JHQHULUDQLK�PRGHOD�VDVWRML�

VH�X�WRPH�GD�XYRÿHQMH�QRYLK�PRGHOH�QH�XWMHþH�QD�SRVWRMHüH�PRGHOH�L�SRGDWke vezane 

za te modele. 

Podaci su vezani za meta definiciju putem jedinstvenog identifikatora, te se sam 

PHWD�PRGHO�QH�PLMHQMD�XYRÿHQMHP�QRYLK�SUDYLOD, YHü�VH�NUHLUD�QRYL�PRGHO�NRML�üH�ELWL�

definirati novu strukturu podataka, te osiguravati njihovu konzistentnost. 

Jednostavna i]PMHQD� SRVWRMHüLK� PHWD� PRGHOD� MH� PRJXüD� GRN� JRG� QH� SRVWRMH�

podaci vezani za meta model. 8NROLNR� SRGDFL� SRVWRMH� ]D� RGUHÿHQL� PHWD� PRGHO��

potrebno je definirati izmijenjeni meta model, te migracijske skripte za SRVWRMHüH�

SRGDWNH�NRML�üH�RSLVDWL�SRYH]QLFH�L]PHÿX�SRGDWDND�GHILQLUDQLK�QD�VWDURP�PHWD�PRGHOX�

u odnosu na novi meta model. 

  

 
1 https://swtch.com/~rsc/regexp/regexp3.html#caveats 
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4. $UKLWHNWXUD�SURJUDPVNRJ�UMHãHQMD 
 

3URMHNWQL�]DGDWDN��NRML�MH�GLR�RYRJ�UDGD��MH�SURJUDPVNR�UMHãHQMH�]D�NUHLUDQMH�PHWD�

modela i unos podataka te je izvedeno kroz mikroservise u programskom jeziku 

GoLang te zapakirano u sustav za upravljanje spremnicima Docker (containers). 

Dostupno je na Github repozitoriju https://github.com/kjurkovic/airtable. .RULVQLþNR�

VXþHOMH� LVSURJUDPLUDQR� MH SRPRüX� ELEOLRWHNH React u jeziku Javascript NRULVWHüL�

biblioteku Bootstrap CSS za definiranje vizualnih stilova. Za svaki mikroservis 

definirane su datoteke YAML tipa ]D� ODNãH� REMDYOMLYDQMH� UMHãHQMD� QD� UD]OLþLWLP 

RNUXåenjima Kubernetes. 

 
4.1. Mikroservisi 

 
3URJUDPVNR� UMHãHQMH� VDVWRML� VH� RG� sedam PLNURVHUYLVD� NRML� PHÿXVREQR�

komuniciraju HTTP(S) protokolom: 

� Audit 

� Auth 

� Workspace 

� Meta 

� Data 

� Notification 

� Frontend 

 

Struktura paketa svakog mikroservisa u GoLang jeziku je ista izuzev servisa 

Notification NRML� QHPD� GDWDVWRUH� SDNHW� RE]LURP� GD� VOXåL� VODQMX� HPDLO� SRUXND. 

0LNURVHUYLV�MH�SRGLMHOMHQ�X���RVQRYQLK�SDNHWD�NDR�ãWR�MH�YLGOMLYR�QD�VOLFL������ 
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4.1. Struktura paketa mikroservisa 

 
 Obrada podataka 
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0DLQ�JR�MH�GDWRWHND�NRMD�VDGUåL�XOD]QX�IXQNFLMX�X�SURJUDP�L�LQLFLMDOL]LUD�ZHE�VHUYLV�

SRPRüX�/RDGHU�REUDVFD�GHILQLUDQLK�]D�ED]X�SRGDWDND� L�DSOLNDFLMX�X� ORDGHUV�SDNHWX��

&RQILJ�SDNHW�VDGUåL�<$0/�SDUVHU, te aplikacijski model za konfiguraciju mikroservisa. 

ParVHU�X]LPD�FRQILJ�\PO�GDWRWHNX�GRVWXSQX�X�SRþHWQRP�GLUHNWRULMX�VHUYLVD, te iz YAML 

formata pretvara u GoLang strukture prema zadanoj definiciji aplikacijskog modela. 

'DWDVWRUH�SDNHW�GHILQLUD�UHSR]LWRULMH�]D�SULVWXS�RGUHÿHQLP�UHODFLMDPD�X�ED]L�SRGDWDND�

i inicijalizira SQL relacijske tablice prema modelima definiranim u models paketu. U 

PLGGOHZDUH�SDNHWX�GUåH�VH�IXQNFLMH�NRMH�ZHE�VHUYLV�NRULVWL�kod usmjeravanja HTTP 

]DKWMHYD�SUHPD�RGUHÿHQRM� IXQNFLML� NDNR�EL�VH�SULMH� L]YUãDYDQMD� IXQNFLMH�]D�VSHFLILþQL�

zahtjev i]YUãLOD�SURYMHUD�LOL�GRGDWQD�ORJLND��SULPMHULFH�SURYMHULOD�SUDYD�SULVWXSD�NRULVQLND�

NRML�UDGL�]DKWMHY�RGUHÿHQLP�UHVXUVLPD�� 3DNHW�NRML�VDGUåL�ORJLNX�]D�XVPMHUDYDQMH�+773�

zahtjeva zove se u routes, dok za poslovnu logiku koristimo service paket. Util paket 

VDGUåL� IXQNFLMH� NRMH� QH� SULSDGDMX� QLMHGQRP� RG� QDYHGHQLK� SDNHWD, ali se koriste u 

UD]OLþLWLP� SDNHWLPD� NDR� JHQHULþNH� IXQNFLMH�� QSU�� KDVK� IXQNFLMH� ]D� NUHLUDQMH� UHIUHVK�

tokena. 
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4.1.1. Auth  

 
Autentifikacija korisnika implementirana je kroz normu OAuth2 gdje klijent zahtijeva 

od SRVOXåLWHOMD SULVWXS� NRML� PX� VHUYHU� RPRJXüXMH� izdavanjem Access Tokena.  

Implementacija Access Tokena koristi JWT (JSON Web Token) koji definira 

kompaktnu i sigurnu metodu prijenosa podataka u JSON formatu jer je digitalno 

potpisana. Svaki drugi mikroservis koristi istu implementaciju JWTa, te je kao varijabla 

RNUXåHQMD VYDNRJ�PLNURVHUYLVD�GHILQLUDQ�LVWL�-:7�WDMQL�NOMXþ�þLPH�L]EMHJDYDPR�GRGDWQH�

]DKWMHYH�RVWDOLK�PLNURVHUYLVD�SUHPD�$XWK�VHUYLVX�]D�GRKYDW�NRULVQLþNLK�SRGDWDND� 
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Auth servis se sastoji od HTTP metoda i putanja za prijavu, registraciju, 

autentifikaciju putem refresh tokena, te dohvat i spremanje korisniþkih podataka koji 

su navedeni u nastavku: 

x POST /auth/register 
o Zahtjev: { firstName: string, lastName: string, email: string, password: 

string } 

o Odgovor: HTTP 200 OK { accessToken: string, refreshToken: string, 

accessTokenExpiresAt: long, refreshTokenExpiresAt: long } 

x POST /auth/login 

o Zahtjev: { email: string, password: string } 

o Odgovor: HTTP 200 OK { accessToken: string, refreshToken: string, 

accessTokenExpiresAt: long, refreshTokenExpiresAt: long } 

x POST /auth/refresh-token 

o Zahtjev: { refreshToken: string } 

o Odgovor: HTTP 200 OK { accessToken: string, refreshToken: string, 

accessTokenExpiresAt: long, refreshTokenExpiresAt: long } 

x GET /users 

o Odgovor: HTTP 200 OK { content: { id: string, firstName: string, 

lastName: string, email: string},  pagination: { items: long, totalItems: 

long, page: long, totalPages: long } } 

x GET /users/:id 

o Odgovor: HTTP 200 OK { id: string, firstName: string, lastName: string, 

email: string} 

x PATCH /users/:id 

o Zahtjev: { id: string, firstName: string, lastName: string, email: string} 

o Odgovor: HTTP 202 Accepted 

x PATCH /users/:id/password 

o Zahtjev: { password: string } 

o Odgovor: HTTP 202 Accepted   

x DELETE /users/:id 

o Odgovor: HTTP 202 Accepted 
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4.1.2. Audit 

 
$XGLW� ORJLUDQMH� MH�SURFHV�GRNXPHQWLUDQMD�DNWLYQRVWL�XQXWDU�SURJUDPVNRJ� UMHãHQMD�

koji se koristi u nekoj organizaciji. Audit logovi snimaju SRMDYOMLYDQMD� RGUHÿHQLK�

GRJDÿDMD��YULMHPH�X�NRMH�VH�GRJDÿDM�RGYLR��RGJRYRUQX�RVREX�NRMD�MH�GRJDÿDM�LQLFLUDOD�

i entitet odnosno objekW�NRML�MH�]DKYDüHQ�WLP�GRJDÿDMHP� 5HYL]LMRP�DXGLW�ORJRYD�PRåH�

VH�SUDWLWL�DNWLYQRVW�NRULVQLND��WH�PRJX�RWNULWL�NUãHQMH�VLJXUQRVWL�VXVWDYD� 

5D]OLNH� L]PHÿX� DXGLW� logova i normalnih sistemskih logova su informacije koje 

VDGUåH��QMLKRYD�VYUKD�WH�QMLKRYD�QHSURPMHQMLYRVW� 

Audit servis nije dostupan krajnjem korisniku za kreiranje zapisa, YHü�MH�GRVWXSDQ�

samo servisima unutar Kubernete, dok je dohvat audit podataka ograQLþHQ�VDPR�QD�

administratore sustava. Servisi koji rade audit logove kreiraju HTTP zahtjev s 

potrebnim podacima prema Audit servisu. 

Dostupni zahtjevi prema Audit servisu: 

x POST /logs  
o Zahtjev { userId: string, type: string, obj: json } 
o Odgovor: HTTP 201 Created 

x GET /audit/:id?type={type}&page={page}&size={size} 
o Odgovor: HTTP 200 OK { content: { id: string, userId: string, type: string, 

obj: string}, pagination: { items: long, totalItems: long, page: long, 

totalPages: long } 
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4.1.3. Workspace 

 
 :RUNVSDFH�VHUYLV�VDGUåL�SXWDQMH�]D�&58'�RSHUDFLMH�QDG�UDGQLP�RNUXåHQMLPD, te 

PRJX�VOXåLWL�NDNR�EL�VH�PHWD�PRGHOL�L�QMLKRYL�SRGDFL�PRJOL�JUXSLUDWL�X�ORJLþNH�FMHOLQH� 

Prije kreiranja meta modela, SRWUHEQR�MH�NUHLUDWL�UDGQR�RNUXåHQMH�X�NRMHP�üH�VH meta 

model nalaziti. 

Dostupni zahtjevi prema Workspace servisu: 

x POST /workspace 

o Zahtjev: { name: string } 

o Odgovor: HTTP 200 OK { id: string, name: string } 

x GET /workspace 

o Odgovor: HTTP 200 OK [ { id: string, name: string } ] 

x PUT /workspace/:id 

o Zahtjev: { name: string } 

o Odgovor: HTTP 200 OK { id: string, name: string } 

x DELETE /workspace/:id 

o Odgovor: HTTP 204 No Content 
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4.1.4. Meta 

 
0HWD� VHUYLV� VOXåL� ]D� GHILQLUDQMH� i upravljanje meta modelima. Izveden je kroz 

UHODFLMVNL�HQWLWHW��64/�HQWLWHW�VDGUåL�RVQRYQH�SRGDWNH�PHWD�REMHNWD��LG��QD]LY��GDWXP�

kreiranja, datum izmjene te JSON kolumnu u koju se sprema definicija meta objekta.  

0HWD�PRGHOL� VH� GHILQLUDMX� QD� NRULVQLþNRP� VXþHOMX� SXWHP� IRUPL, te su dostupne 

NRULVQLNX�NRML�LK�MH�NUHLUDR�]D�GDOMQMH�XUHÿLYDQMH� 

Dostupni zahtjevi prema Meta servisu: 

x POST /meta 

o Zahtjev: { workspaceId: string, name: string: fields: [{ type: string, 

validation: string, label: string }], isPublic: boolean } 

o Odgovor: HTTP 201 Created 

x PUT /meta/:id 

o Zahtjev: { workspaceId: string, name: string: fields: [{ type: string, 

validation: string, label: string }], isPublic: boolean } 

o Odgovor: : HTTP 202 Accepted 

x GET /meta/user/:id 

o Odgovor: HTTP 200 OK { content: { id: string, userId: string, 

workspaceId: string, fields: [{id: string, metaId: string, label: string, type: 

string, validation: string} ], name: string, isPublic: boolean }, pagination: { 

items: long, totalItems: long, page: long, totalPages: long } 

x GET /meta/:id 

o Odgovor: HTTP 200 OK { id: string, userId: string, workspaceId: string, 

fields: [{id: string, metaId: string, label: string, type: string, validation: 

string} ], name: string, isPublic: boolean } 

x DELETE /meta/:id 

o Odgovor: HTTP 202 Accepted 
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Data servis se koristi za spremanje podataka vezanih za meta modele. Validacija 

SRGDWDND� YUãL� VH� NRG� VODQMD� SRGDWDND od strane korisnika na servis u skladu s 

definiranom validacijom u meta modelu. U nastavku se navode dostupni zahtjevi 

prema Data servisu: 

x POST /data 

o Zahtjev: { content: json } 

x Odgovor: HTTP 202 Accepted /data/:metaId  

o Odgovor: { content: { id: string, metaId: string, content: json }, pagination: 

{ items: long, totalItems: long, page: long, totalPages: long } 

 

4.1.5. Notification 

 
6HUYLV� ]D� QRWLILNDFLMH� NRULVWL� VH� ]D� VODQMH� HPDLORYD� NRG� RGUHÿHQLK� GRJDÿDMD� X�

sustavu. Koristi se Sendgrid API kroz biblioteku kako bi se emDLO�SRUXNH�SURVOLMHÿLYDOH�

relevantnom korisniku. Servis nije dostupan izvan Kubernetes klastera, te ga mogu 

koristiti samo servisi unutar klastera putem HTTP zahtjeva. 
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4.2. Kubernetes klaster 
 

=D� SRNUHWDQMH� FMHORNXSQRJ� UMHãHQMD� X� SURGXNFLMVNRP� RNUXåHQMX� NRULVti se 

.XEHUQHWHV�NODVWHU��0LNURVHUYLVL�SURJUDPVNRJ�UMHãHQMD�VX�X�NODVWHUX�GHILQLUDQL�NDR�WLS�

NodePort  Service þLPH�VH�PDSLUD�VYDNL�VHUYLV�QD�SRUW�UDQJH�VSHFLILFLUDQ�VHUYLFH-node-

port-range zastavicom (Kubernetes, 2022)�� =D� VYDNL� 1RGH3RUW� 6HUYLFH� PRåH� VH�

GHILQLUDWL�RGUHÿHQL�SRUW�SXWHP�QRGH3RUW�NOMXþD�X�\PO�GDWRWHFL�]D�RGUHÿHQL�PLNURVHUYLV 

(slika 4.1.) 

 

4.1. NodePort Service 

 
 https://kubernetes.io/docs/concepts/services-networking/service/ 
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Notification mikroservis definiran je kao ClusterIP 6HUYLFH� þLPH� RJUDQLþDYDPR�

njegovu dostupnost samo servisima unutar klastera dok vanjski pristup nije dozvoljen. 

ClusterIP je u Kubernetesu defaultni tip servisa te je odabran ukoliko nijedan drugi tip 

QLMH�L]ULþLWR�VSHFLILFLUDQ�X�\DPO�GDWRWHFL (slika 4.2.) 

 

4.2. ClusterIP Service 

 
https://kubernetes.io/docs/concepts/services-networking/service/ 

 

Resurs Ingress koristi se za konfiguriranje pristupa servisima unutar klastera putem 

pravila definiranih u yaml datoteci (slika 4.3.). Svaki od mikroservisa ima pristup 

definiran putem regularnog izraza. 
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4.3. Definicija Ingress pravila 

 
Obrada podataka 
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.RPXQLNDFLMD� L]PHÿX� VHUYLVD� SRND]DQD� MH� QD� VOLFL� ����� 6YDNL� VHUYLV� MH�PRJXüH�

VNDOLUDWL�KRUL]RQWDOQR�EH]�GRGDWQLK�SRGHãDYDQMD�VDPRJ�VHUYLVD��.XEHUQHWHV�SRGUåDYD�

horizontalno skaliranje, WH�MH�SRWUHEQR�GHILQLUDWL�VDPR�EURM�UHSOLND�NRMH�üH�VHUYLV�LPDWL��

Za komunikaciju se koristi HTTP/1.1. protokol, VWRJD�üH load balanceri koji se koriste 

]D�SURVOLMHÿLYDQMH�QRUPDOQR�UDGLWL�EH]�GRGDWQLK�LPSOHPHQWDFLMD�mesh servisa, NDR�ãWR�

EL�ELR�VOXþDM�NRG�NRULãWHQMD�+773���SURWRNROD. 

 

 

 

4.4. 7RN�SRGDWDND�L]PHÿX�PLNURVervisa 

 
 Obrada podataka 
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4.3. Helm karte 
 

+HOP�MH�VRIWYHU�RGQRVQR�SDNHWQL�PHQDGåHU�]D�.XEHUQHWHV�DSOLNDFLMH��3RPRüX�\DPO�

datoteka, NRMH� VH� QD]LYDMX� &KDUWV�� +HOP� GHILQLUD� QDþLQ� QD� NRML� üH� VH� DSOLNDFLMH� QD�

Kubernetes NODVWHULPD�LQVWDOLUDWL�RGQRVQR�QD�NRML�QDþLQ�üH�VH�SRGLüL�YHU]LMD�SRVWRMHüLK�

aplikacija. 

3URJUDPVNR�UMHãHQMH�LPD�NUHLUDQH�+HOP�GDWRWHNH�NRMH�GHILQLUDMX�NUHLUDQMH�,QJUHVV�

kontrolera, mikroservisa i tajnih podataka. Tajni podaci koji se koriste kao varijable 

RNUXåHQMD� GRVWXSQH� VHUYLVLPD� X� .XEHUQHWHV� NODVWHUX�� 1D� VOLFL� ��5. prikazane su 

datoteke koje Helm koristi za instalaciju odnosno izbacivanje nove verzije 

SURJUDPVNRJ�UMHãHQMD�QD�.XEHUQHWHV�NODVWHU (Helm, 2022). 

4.5. Struktura Helm direktorija 

 
Obrada podataka 

 
,QVWDODFLMD�SURJUDPVNRJ�UMHãHQMD�YUãL�VH�QDUHGERP� 

helm install airtable . -f values.yaml 

u ${projectRoot }/scripts/airtable direktoriju. 
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4.4. 3URãLULYDQMH�VXVWDYD 
 

3URJUDPVNR�UMHãHQMH�L]YHGHQR�MH�NUR]�PLNURVHUYLVH��3URãLULYDQMH�VXVWDYD�GRGDWQLP�

IXQNFLRQDOQRVWLPD�PRJXüH� MH� GRGDYDQMHP�QRYLK�PLNURVHUYLVD. Ukoliko se zahtijeva 

NRPXQLNDFLMD� V� SRVWRMHüLP� VHUYLVLPD� SRWUHEQR� MH� NUHLUDWL� NOLMHQWVNH� ELEOLRWHNH� ]D�

komunikaciju. Sve konfiguracijske varijable potrebno je dodati kroz config.yaml 

RGQRVQR�SXWHP�YDULMDEOL�RNUXåHQMD�NDNR�EL�VH�WH�SRVWDYNH�PRJOH�NRQILJXULUDWL�NUR]�WDMQH�

SRGDWNH�X�.XEHUQHWHV�NODVWHUX�]D�SURGXNFLMVNR�RNUXåHQMH� 

Direktorij scripts VDGUåL� GDWRWHNX� GRFNHU-compose.yml u kojoj je potrebno 

konfigurirati novi servis kako bi bio dostupan za pokretanje kroz Docker u razvojnom 

RNUXåHQMX� 3RWUHEQR�MH�L�GHILQLUDWL�+HOP�FKDUW�NDNR�EL�VH�QRYL�VHUYLV�PRJDR�XVSMHãQR�

LQVWDOLUDWL�QD�SRVWRMHüL�.XEHUnetes klaster.  
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5. =DNOMXþDN 
 

Razvoj softvera temeljen modelima (Model Driven Development) VOXåL�NDNR�EL�VH�

XQDSULMHGLOD� SURGXNWLYQRVW� UD]YRMQLK� LQåHQMHUD, WH� SREROMãDOD� NYDOLWHWD� VRIWYHUD��

Interpretativni MDD, gdje se koriste platformski nezavisni modeli, orijentiran je na 

pojednostavljenu reprezentaciju kompleksnih sustava, WH� VH� PRåH� NRULVWLWL� ]D�

automatizaciju jednostavnijih procesa. 

Modeliranje sustava je kompleksan proces. Postoje UD]OLþLWL�DODWL�]D�PRGHOLUDQMH��

þDN� L�RQL�NRML�NUDMQMHP�NRULVQLNX�GDMX�PRJXüQRVW�UHODWLYQR� MHGQRVWDYQRJ�PRGHOLUDQMD�

SURFHVD��0HÿXWLP��VYDNL�RG�WLK�DODWD�]DKWLMHYD�SR]QDYDQMH�NRPSOHNVQRVWL�PRGHOLUDQMD��

ãWR�RWYDUD�PRJXüQRVWL�SRJUHãNH�NRG�GHILQLUDQMD�PRGHOD� JeGDQ�RG�VOMHGHüLK�NRUDND�]D�

NUHLUDQMH� GLQDPLþNLK� PRGHOD� RG� VWUDQH� NRULVnika je kreiranje intuitivnijih i 

SRMHGQRVWDYOMHQLK�NRULVQLþNLK�VXþHOMD�]D�L]UDGX�NRPSOHNVQLMLK�VXVWDYD þLPH�EL�VH�SURFHV�

PRGHOLUDQMD�PRJDR�YLãH�SULEOLåLWL�NUDMQMLP�NRULVQLFLPD� 
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6DåHWDN 
 

5D]YRM�VRIWYHUVNLK�UMHãHQMD�VH�RVODQMD�QD�GRNXPHQWLUDQMX�L�GLJLWDOL]DFLML�SRVWRMHüLK�

SRVORYQLK� SURFHVD�� )RUPXODUL� NRULãWHQL� X� SRVORYQLP� SURFHVLPD� PRGHOLUDMX� VH�

SUHQRãHQMHP�SRVWRMHüLK�DWULEXWD�IRUPXODUD�X�UHODFLMVNH�ED]H�SRGDWDND��6YDND�L]PMHQD�

UMHãHQMD� ]ERJ� L]PMHQH� SRVORYQLK� SURFHVD�PRUD� RVLgurati konzistentnost i sigurnost 

SRVWRMHüLK� SRGDWDND, WH� ]DKWMHYD� RGUHÿHQR� YUHPHQVNR� UD]GREOMH� NDNR� EL� VH� QRYL�

poslovni procesi implementirali. 

Relacijski modeli su tradicionalno modelirana apstrakcija stvarnog svijeta kako bi 

dobili ekvivalent problema kRMHJ�PRåHPR�ULMHãLWL�SURJUDPVNLP�SXWHP. MHÿXWLP, kod 

L]PMHQH�SRVORYQLK�SURFHVD�QLMH�LK�MHGQRVWDYQR�SURPLMHQLWL�]ERJ�NROLþLQH�SRGDWDND�NRMH�

UHODFLMH�VDGUåH��3RWUHEQH�VX�PLJUDFLMH�SRGDWDND�X�QRYH�VWUXNWXUH, te je s time PRJXü�

gubitak podataka zbog nedovoljnoJ�SODQLUDQMD�LOL� MHGQRVWDYQR�QHSDåQMH�SURJUDPHUD��

8YRÿHQMH� QRYLK� UHODFLMVNLK� PRGHOD� NDR� L� LQLFLMDOQR� PRGHOLUDQMH� SURFHVD�� ]DKWLMHYD�

SULMHQRV�]QDQMD�GRPHQH�V�NUDMQMHJ�NRULVQLND�QD�UD]YRMQRJ� LQåHQMHUD, WH�XYLMHN�PRåH�

GRüL�GR�SRJUHãNH�X�NRPXQLNDFLML�NRG�DQDOL]H��SODQLUDQMD�L�L]YRÿHQMD�LPSOHPHQWDFLMH� 

-HGDQ�RG�PRJXüLK�UMHãHQMD�VX�GLQDPLþNL�PRGHOL�koji prebacuju modeliranje procesa 

QD�NUDMQMHJ�NRULVQLND�WH�VH�SURJUDPVNR�UMHãHQMH�EULQH�R�NRQ]LVWHQFLML�SRGDWDND�YH]DQLK�

za definiciju modela (meta model). Nisu potreEQH�PLJUDFLMH� YHü� MHGQRVWDYQR� QRYD�

GHILQLFLMD�PRGHOD�NRMD�üH�RSLVDWL�QRYL�RGQRVQR�XQDSULMHÿHQL�SRVORYQL�SURFHV��1DVWDYQR�

na definiciju modela, prikazan je postupak kreiranja servisa za meta modeliranje i unos 

podataka SRPRüX� +HOP� UMHãHQMD� ]D� PHQDGåPHQW� .XEernetes klastera koji su 

horizontalno skalabilni �7DQNRYLü��HW�DO��������. 

Cilj LVWUDåLYDQMD�RYRJ�UDGD�MH�XVSRUHGED�UHODFLMVNLK�L�GLQDPLþNLK�PRGHOD, te prijenos 

izrade PRGHOD�QD�VDPRJ�NRULVQLND�þLPH�EL�VH�L]EMHJOD�nadogradnja sustava i skratio 

vremenski period implementacije novih procesa. 

 

.OMXþQH� ULMHþL�� 5HODFLMVNL� PRGHOL�� 'LQDPLþNL� PRGHOL�� 3RVORYQL� SURFHVL�� .RULVQLþNR�

modeliranje 
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Abstract 
 

The development of software solutions relies on the documentation and digitization 

of existing business processes. Forms used in business processes are modelled by 

transferring existing form attributes to relational databases. Any change to the solution 

due to changes in business processes must ensure the consistency and security of 

existing data and requires a certain period to implement new business processes. 

Relational models are traditionally modelled abstraction of the real world to obtain 

the equivalent of a problem that can be solved programmatically. However, when 

changing business processes, it is not easy to change them due to the amount of data 

that relations contain. Data migration to new structures is required, with that data loss 

is possible due to insufficient planning or simply carelessness of the programmer. The 

introduction of new relational models, as well as the initial modelling of the process, 

requires the transfer of end users¶ domain knowledge to the development engineer, 

and there can always be errors in communication during analysis, planning and 

execution of implementation. 

Dynamic models are one of possible solutions for this. Dynamic models transfer 

process modelling to the end user, and the software solution takes care of the data 

consistency related to the definition of the model (meta model). No migrations are 

needed, but simply a new definition of the model that will describe the new or improved 

business process. Following the definition of the model, the process of creating 

services for meta modelling and data entry using the Helm solution for managing a 

Kubernetes cluster, which are horizontally scalable, is presented. 

The subject of research in this work is the comparison of relational and dynamic 

models and the transfer of model creation to the end user, which would avoid 

upgrading the system and shorten the time of implementing new processes. 
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