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In this research, a module generator which is an object-relational mapping
(ORM) tool on Odoo was proposed. Odoo is an open-source ERP software that
provides basic modules for various aspects of business management which also
allows developers to create new modules to extend the capability of the Odoo
system. However, due to the complexity of the framework, software development
on Odoo usually requires a considerable amount of time to learn and specialize in.
Therefore, low-code software development concept (the software implementation
with less code writing) was used to create this module generator, a tool for
designing modules and generating source codes of them. This lead to that software
developers can develop modules with less concern about errors and more focus
on the logical side of programming. This tool was developed using Python as the
web application running in the web browser and was tested by module developers
on Odoo, Odoo users with programming skills, non-Odoo users, and external
volunteers. The results revealed that all testers are successfully able to develop a
module using this tool, so it can help non-Odoo users to develop a module in a
short period of time. The development time was also found reduced by 20% on
average for module developers on Odoo, when comparing between coding
manually and using this module generator. In addition, this tool has been applied
to the software development project.
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Table D Object D
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<?xml version="1.0" encoding="UTF-8" ?> Input- > Low-Code Translate.
<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema"> Development Platform
<xs:element name="profile">

<xs:complexType>
<XSs:sequence>
<xs:element name="first_name" type="xs:string"/>
<xs:element name="last_name" type="xs:string"/>
<xs:element name="email" type="xs:string"/>
<xs:element name="tel" type="xs:string"/>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:schema>

class Profile
_name = "profile"
_description = "profile”
_rec_name = "first_name"

first_name = fields.Char(string="First Name")
last_name = fields.Char(string="Last Name")
email = fields.Char(string="Email")

tel = fields.Char(string="Tel")
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(manifest) 6) Anfauonaltidlon FIVUABUTNNNALADLTUTHAAUATUTULIMILAULDS

(Y]

1AgEIMSUTUNDULSI8AZLDNIDNIS A9l

1) ewfiunisisenads scaffold lngldmauniualall (command line) python odoo-
bin scaffold book_library tiiallegiiinisasndlaisnnesdmiunenaniasiiau
= % Y 1 & 1 @ a v 1
sudasnsiegslvang q Tuladnanedasnann

2) aflumavestoyalagnsuseniedelumanazldnusazseniamuusdmsuns

v [y

NudeyaneuiusyyauantAvesdeyanfenisldanudning 4 Falasunfuds

Y

(%
1 [y

nssnedmiunsinnuvedlusunsuazgnideueglulnaiiguniu



models, fields

book_library(models.Model):
_hame =
_description =

name = fields.Char(

A 4 nsszyRuantivesteyalulidlung

3) a$19vtensuaninaveslumalaensasialndidndidunea (XML) Taesnedaluwna
AuTanUsznialiludai 2) LLazfﬁ’mumg‘dqumsLLammasuaqmsLLamiwmﬁﬁﬁaga
ANSHAAINALUUNDSY gUqummammamawﬂ']mq LLazLqu’m%’UﬂﬁL%’ﬁa

¢ Y] i v Y a =
LUUNasu TmaaﬂwmzmiﬂizmﬁgﬂLmesLLammauu%mmmamgﬂL.wwmmiafg]
° 1Y a A v a v v v a
ATRUAAIAINN 5 LLaziasuanJayJammaqmﬂmiwﬂguwuwmmmmaaﬂugﬂLL‘U‘U‘V]
ANVUA

<odoo>
<data>

<record model id
<field name >book_library list</field>
<field name >book_library</field>
<field name type >
<tree>
<field name >
</tree>
</field>
</record>

<record model id
<field name >book_library window</field>
<field name >book_library</field>
<field name >tree, form</field>
</record>

<menuitem name i >
<menuitem name parent
action >

tdl o fa d' o
ﬂWWVI5fTﬁﬂWMUQQNNaﬂmﬂﬂwaUQMWNWIQQﬂWﬁUW

4 Amuednsuazaudaendudviunisidnfedeya laenisasielnddieal

(Comma-Separated Values: CSV) uagsyavan1sldaudoyafuaninunini 6

id, name,model_id:id,group_id:id, perm_read, perm_write,perm_create, perm_unlink

access_book_library,book_library,model_book_library,base.group_user,1,1,1,1

A 6 MsivuadnsnIsidnadeyadmiulieg



[

5) windeyauazszunmdnvuzvasnegaielddmiunisinnegaluliduuuia

a

(manifest) A94NINA

a ° v wa ¢ a
A 7 Mt muadeyakarszyamauURvetanatuliduuniiva

6) Ansaagaringlogaandluning 8

= Apps Apps App Store  Updates  Update Apps List  Apply Scheduled Upgrades w O = i
Apps [ book_library x |search...
Y Filters ~  =GroupBy - % Favorites ~
book_library
book_library
Module Info
' [
) a U v

A 8 wenangnAnAsinglen

Y
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A5N1sANtuIUIIY

1%
av v

ndfeilidunmsiauieiesdiodmiunsdeulsunsudideseninalunaidaing

a ] v o

uwagdsduiusuuszuuleg d¥ei3endn “egalauiueisines (Module Generator)” finti1i

v

n1sviundnfanisasissiaduaturesiidesenindlumaideinguazidaduius Jad

=

[

drulszneudiuvilsvetega IEMsAnwlazaniunsITe il

3.1 Mifnwuazinneilymaiaduanmsiausenanigluuion

[ [ [
(% =

nsrUIUMITRLINegaluueLswestuiTuiowi lalgmnising o MAnTuNN1S

v
av

Waunega luideillalinisdunanisalndnaunaieluuign unanes 91in ldlegly
mManwrendwIsivainuaeu ussuumadadiu (back office) vasluunauaundindu
(mobile application) w3eldiluszuunisdnnisdeyawuuysanis (Data Integration

Management System: DIMS) Uszneufiudszaunsallunsiudwmunlusunsuildauleg

Y

Tunsimungendwsuusenduszeziiar 1 3 wuitmsiunegamenlsuTianuaty

(% '
o C% a

Y ] A a ::l' A o |
W?ﬂ@uL@ﬂmqmﬂJu@@uwgﬁUq81UUVWI 2 UU llﬂ"\]%Lﬂﬂ{]igﬂ’]‘ﬂllﬁ']L‘Iﬁﬁlf\]qﬂiﬂiﬂaﬁqﬂﬁQUﬂigﬂ@U

(%

A9 9 aansadnuundgyidAnlaneni e 1

o

a A a &£ i 1Y) Y  aa a
MA1919N 1 {]QJ}“’WILﬂﬂ%u33ﬁ'ﬂqﬁﬂqiwwuqﬂaaa@l'3ﬂjﬁﬂﬂfﬂ

o A

° da £ a
aeun | Usyvniinu Auavasdynn

1 pudananatnlulwdluwatiioaandia1AINuduRNusYee | Use

Toyasevinslunalignsios

2 pudaRanatntulndadnsauvasniuledannisidas | Use

dmsumsonsddunalignees

3 putaianatntulnddIdesarnnistededinsunisnieda | ves

Tuwaliigndes

[

NUIGLR INNUANLURANAIALATAUDNAATY TAuuUsiuasiiulszaunisallunis
Wnuegaveminauluuiem sglsianusenitansdananisainudt wndindnaulg

wnd15mnsim Adsaamulymaumnsned 1 witslinsaewisnsimuitegaudanaiy
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3.2 amﬁmaﬂismama@awumaLsma%

al

NATeTuiliiiauetogaluueismesiauTlugUsuuveonandnludefinmiuwas

<

aunieldlegdaduivueundindu (web application) Tuvagfidldnuesnuuunega

Y
[
v = v =

Jayan1e q aggniuiinidnggiudeyavedlen uazsiaduatunaiiaduainniseanuuures

glianurzgnaiadighumnudeyanudunis (path) Afldnuimuauazlegaunsadiis

1§ gsanunsadisunmsinanUnenssuseuu (system architecture) vadloglananimi 9

DevTuper

ad

Internet
QOdoo

Module Generator J

= =

Storage Application
Database

o
ATNWN 9 ﬂ’]Wi’Jllﬁﬂ']‘ijﬁlEJﬂ’iilliSU‘UGUENIEJ@

a L4 = ' 1 ! 4 14
vz figldnusenwuutenadiUsynaulumediulsenausie q usgaluueLsnesasly

v o A o = acs ! IS
an1miInaeun SN enanlegusuisn (Odoo framework) 19U JULUUNSALY
Tsunsusuuluma-dr-aoulnsaaes wazn1sldanuidwaddunaleinguazideduiug o

wrglunstuiindeyauaznsiaaeuALgNABIvaIleLa

aglsfimunsinudmiunisaisiaduatuiuavedlusuuuuvesalusunsunig
TusNIsvuRLEn (microservice) ignideuseneanunainlogsuisn wazazgnisenldau

Hrumsulnsamesawanslunmi 10 ilinsiauiseganuueisinesludiuveinisaing

K%
v A LY

svasuatuidunduiu (dependency) legusuiisntdeeas dwalvaiunsaunluladngly

AYNAY
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Microservice

Controllers

Views = Maodels

o ¢ ¢ s
AN 10 LLNucﬂqWLLaﬂQaﬁq{]mﬁlﬂiillslja‘l/\lml,misﬂaﬂlla@aLQULN@L?L@@?

3.3 j1udeyaveuegalauiuaisines

I3 Y 1 = b D
wealuuasnesgnesnwuulildnuruleglusluuurewena iWelviaunsaly

(% 1%
Y Y

dll & ‘:IIQ U 1 %3 a & o
\wsesilenfadwniulogiu msimulsunsulusiuuveddung-1-reulnsalas faly

nsnsendeyatieiauiuegaiuiuunesudmivdiulsznausing 4 lunegalnuiueisines

sxgniuiindnggrudeyaielfiludoyamsudmsunisasissiadiuatu

Y Y

F1udeyadvgnaiiuiegldnuvinisieniuegauueisnesiiniussuulon
lngnnsedayanie q NlnuazgnauINTIINuAs9aY q Nilluszuulegaiy Falasasng

31utaya (database schema) Y8409 AAUUBLILABS UTENOUMIY 5 A1 UaZIUKUAIN

[

[ v 1 Qdy . v d‘ = a dy
LERNIAINUFUNUTTERINLDUNA (ER—dlagram) AN 11 UTHBLLRYANIU

1. #1319 generator_module dwiuiivtoyaega

2. 91374 generator_model dmsuiiudoyaluina

v a

3. N34 generator_field dwiuiiudeyadmiuiudayailadvedlieg

4. #1579 generator_model_access dwiuiiutoyadnsuazaiuUasnsie

5. 91319 generator_menu d@msuinudeyamyiionaninansodvedlumg

¥ Yo
v

A gj 5 a o A a . N
NUTU9R1519919 5 dulAnannisivenianatinvesliing (technical name)

o
[ &Y

agnelduegauadadudionisn Jansadensudunszuiunsuuudnludfvesiids

[ '
= IS

sevinaluealdeinguasidsduiusvedleg Miinduilevinisindwegaiingssuy
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EB generator_menu
133 id
RA5C name
123 model_id
RBC parent_menu

I S T Y

123 parent_module_id 1
123 sequence |
123 create_uid
@ create_date

B8 generator_field 123 write_uid EH generator_module
133 id © write_date 15id
RBC name h ABE name
e field_name ) B8 generator_model feesu mmary
123 parent_model_id ABc description
REC data_type "4iid RBE guthor
123 sequence ABC name RBC website
RBC options ABC technical_name ABC category
ABC on_delete ABc model_description AEC yersion
[V record_name 123 parent_module_id RBC |icense
[ index oo [ generate_public_access [*~ """ "7 "TTTTTTTT 0 RBC maintainer
[ required ABC inherit [ application
nec default 123 sequence [/ installable
[/ default_timestamp 123 create_uid ABc module_directory
RBC help_text @) create_date ABc module_repository
RBC relation_model 123 write_uid 8if schema_file
rec relation_field © write_date e schema_file_name
123 create_uid [ 123 create_uid
@) create_date ! @ create_date
123 write_uid L] 123 write_uid
©) write_date EH generator_model_access ©) write_date
13jid .
fBC name :
123 group :
123 model_id H
[V perm_create :
[/ perm_read e - e e mmmmmmmmmem e mmmmm o '
[ perm_write
[ perm_delete
123 parent_module_id
123 create_uid
©) create_date
123 write_uid
©) write_date

a

AN 11 LRUAINLAAIANUFUNUSTEIINULDUNR

3.3.1 113 generator_module

¥ 1
& =

Il U BINTHAINNEAR UNIAALILILBLTINGS ABIfYUATRYaNUgIUT

(%
Y4 o % ¥

Jugaisuduvesnisadwwega Jeyaniglumsidazldidudeyansiudmiunisadig
Inlduuuiimavesnona wavled (Identifier: ID) e9zldiluni3ansdedrulsenavves

UaQAlunn19BY 9 sdold

3.3.2 113 generator_model

ndnfiglFnutmundeyaiugudsuiosuds avdesoonuuuuaradiluna lay
msniazfvioyaielinng femanadavedunauardosuisvedlinng Tnsazdfiad
30 parent_module_id lidmiunsusuenilumadsnanogaeliuegaln dsteya

melumsntigldilutoyadssiudmsunisasalndluwma
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3.3.3 919 generator _field

= [ o

sgninedgldauaialuea sndunaedesinuaiilunadindnaziinisldiadle

(%
0y

Woeldlunisiiudeya Inenisadisfladtuszsessunisivuadeyaliun 1) vlinves
U8ya (data type) 2) oy (variable name) ludadeseninalaunaidainguagis

duius 3) Avseuvesdeya 4) Aresuredeya 5 Anuduiusvesteya (data

Y

[
v vV

relationship) waz 6) Teyandnduseld (required) Fstayannanasiiudoyanssiu
dmiunisadiebidlunaludiuvesiidisenindumadeinguazi@eduius saudns
a51997 lneillanve parent model _id T wsunisusueninflansenariduaundnaes

LAk

3.3.4 113749 generator_ model_access

1%

Wogldauaiilunauds svaiunsanivuaansnisiifdeyanielulung @

Y

s
A a '

Aldeuaunsamvuadnsnisidifdeyalaun vnsniserudeys avsnsdeudeya avs

= v o

msufiledoya uazdnsnisaudeya Fxloyadinanaziludeyanwiudmiunisasnalid

avduazmuUaendevenega Inefifladte model id WWudrusuanindunisinun

ansnisindseyalviulueale

3.3.5 #1974 generator model_menu
WAL Uas1vdIuUsENeUTRLAALESAEULAY AuNsaAIRURLYLTeYIN

Y A& =~ vy o P v v = s v [V
Viu’ﬂ/]L‘Uuu&lLW@IV@I%\TWUﬂ@LW@LLﬂ@IQ‘VTu’V\]@GﬂaﬂiqﬂﬂqﬁmaﬂﬁlawﬁﬁLLUUW@?@JGUEJHa IWLLﬂ

(%
v v o o

Fovoduy Yevedliing wazainuveuy Fedeyaninanisudeyansiudmiunis
asrauydadudiulssnavdiuniiavesds lnefifladde model id dwmsuusveninidu

A mTUM LR INavelinal
3.4 NM308NLUUNTYINNTUVBILOAALIUILBLTINESMUYNNBIN ST

nMsanytude 3.1 wudmsiwuisenalagldisnsWisusiaduaduiienies

'
VY a v Ly

Uuilanugaen Weannanvaglasiaiivedusunsuiiiianududou dawalvigisusudmu
sodldnatlunisfnwiseuiidunaiuiu Fdaeunfudiueganadavuuluaiusniuazd
anwazvessiasuatunluwuuwnudaau dwalifadinnmsiauinegavzyilagdnimm

AeAuiY Aslinadnseonuludnvazaaiendenu laun1saweluwadzldniomuie 99 ()
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< o A ' = d' a J v v ¢ o
Judeuseninwenegakasiialuing waziinsnvuadiuusaelulinalaglyilandu

¥

#ugu (built-in function) vadlen

v
s L

NsLIAUKUUYBINBRAULIUBLSWRsHazeglusULuLYRBgalayyinungla

¥
€ o A

log wislvinegalauuaiswesausaldUselovianilsnduiugiuvedlen lnedldauaine

v
Y

AnnsuegalauiueLsmesidiulaguasmulesnousunsldeu IntuTeenkuULazivu.

[ | 1

Toyar1s 9 K1 GUI Hen1simutegaauiuaisnesasgtulunnmsatvayugimuilunis

Y

Wwmegalalag euazaiuisadlvldanunieiauidelaiud lnegldauaiuisaiau

o
! £ 4 v v

wogar1u GUI waztufindeyaindgiudeyavesuogainuiuasines Jsagldiludoyand

dmiunisaiesiaduaturewega

v o ¥ O v Ao & o o k% ] 1
ﬂ'ﬁi“ﬁ GUI ﬁﬂﬂ’]’iﬂﬂ?%ﬂ@%@%ﬁ@ﬂ@ﬂﬂﬁﬂLUUﬂ']‘Mi‘Uﬂ’]’iﬂi'Nﬁ']UUi%ﬂ@‘UGl'N NN
UeRa FedruUsEnouNeanwUULaEaI19lAIINUBRALIULLBLTADS (MUTURBUNITHAIL

wagaluunyl 2 vide 2.4) Usenausme

1. wagalainye3 (Module directory)

2. Uayavesuega (_ manifest_.py)

3. WddwiuddsseniluwaidainguagiBeduiug (Models)
4. Wddwiumimunnisuansua (Views)

5. Tnadmsuanduazanulasniy (Security)

Controllers

Model 1 Model 2 Model n

Manifest ’ ‘ Other Data

A 12 dudsznaureuena

INNMA 12 WeRae1UsEnaUMedIuUTENaURY 9 NINNITUBAALILIUBLILADS
see3udu meulnsalaes (Controllers) BaviuninfdnnisArvedoyar1udaan1aue g

%
v

(HTTP Protocol) Nsildauusenauau g nliusingluteganuueasnes lildegluveuin
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193n15398luAsell eg1alsAimuiiauiaiuisadeusiadsuaduimuinlunadnives

wealuuaisnasiiadlmeodlunends

3.4.1 msvenuuunegalagliuegalauiueisines
N1998NLUULAEANMUATIYAANY 9 K1Y GUI v9189alauluelsnes 9i8an
tunoulunsvinulviugiu Inegiauiaiunsadsulusunsulaenisldteyaasly

WeeRsAeT ndRIntutenauuaesazaayaluddunsaisiasuaduln

(% '
=1

lnedalud® Jeanusaesuredunounisesnwuutegalanadl suanlddeyanie 9 ves

UDRA TEVINUULONALIUILBLIADTILATIVFOUAIUYNABIYEITBYa LAl ATIAdeUNNT

v
v A

Asewenawazluna llvlidnuseiiiay nmsiiowilelddayalinsuiiu uaznislddeya

U

Tignlulifludwndudeyamaneiinusenausie Jemanaiavedung Jeflandeya

Y

'
Y 1 & (Y a =2

Ausunisuansua taelushnsuasdndrundudnuseiiausiudsraainanauinlumuly
Yoadayaning1y nawintuastuiintoyanauadidgutoyaveogaiauiuelsines
A v 1% o v v 2 a U v v o ) | | 'y}
ieldiludeyansiulunisaiuladnneiuagsiasuatudmiudiuusenausig q A

LEAAIRNUNNA 13
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Start

{

Fill in
module's  F----ooiaaao-n .
meta data .

1

Fill in model's
meta data

1

Fill in field's
meta data

Show
warning

1

Fill in :
security's  fo--o---ooo-- !
meta data

1

Fill in menu's
meta data

1

Save data
into database

1

End

AT 13 F397UT5N1T00NUUULOYAMIULDAALIULBLIINGS

3.4.2 myasusiasuatulegliuenalauiialsines
wegaluUBLIMaTTRsTuNIsasasuatudmiuuega lngldvoyaninuain

FUTBYAVOINDAALI BTN NINAINA1TeanRUUTUTe 3.4.1 @u15085UTY

[ (%
v v v v

nsrvIuNsEmTunsaiesiadsuadulaneil Suainuegalauluslsineiiatoyassy

Y

DN IFUALNUIAINTUNTAS 19 AN NS Tneaziin15A519a0UANTVINISTeU

@ =

Inansusuas1elasnnesdnsuuena Nillaseasienanansluning 14 Usznaudie

Y

< o LY v A £ v v (Y a & @ < =)
1) lmiﬂwasmmuma@a "USI%L‘UU‘U@SJEJQ@WJEJWJ@ﬂiﬁliﬂ’]ﬁ?@ﬂﬂqumwmﬂ 2) lﬂLiﬂVlai

A115UAUlNTALas 1A 37 hATANTWALAINNUABANY A1PUDANTTUTHNTUIY

(%

nTIFRUlayaRtRuYedlung Avsuaraiulaendiy uagdoyauynudsu nenind

£
v Y

Toyaniusenslausing WWswnsuagiinisadalidveseyaleglulaisnvedniy

Uszinnadlg antudsaddlnduwuuidaduddugaenouaunsvineu
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|———_manifest__.py
|——— controllers

| |——_nt__py

| | ———controllerpy
|——— models

| | ——_Init__.py

| |——— model.py
|——— security

| | ———Ir.model access.csv
|[——— views

| | ———view.xml

awil 14 Taseaddlasnnesuagldsine o veswega

Ql' v g < = v v v a v s
NATINN 14 LLﬁ@\‘iI’WLﬁu‘lﬂﬁﬂmaiua33%3@“QUUWQﬂaiqﬂiﬂﬂﬂJa@ﬁLQULU@L?L@@?

Inggunuuraslidsiasiuaduiiulsznoudae tnsou dead uandndiduuea 3ai7Buas

v

ASTUIUNITASNNLANFANY 19T

3.4.2.1 Msafusiaruatudimsulndsuuuulnsaulazdiod’
nsasesvanuatuveslidniwlnsousasdiea Tin1swWeulsunsulay
Uszgyndnannisveslanmnuinan (code template) unusulddmsunisasnelndnd
anwauzliniofuazluininsgiusesiu Gauanasasdulndldndiouweandl
U1n3g1u5995ulaY World Wide Web Consortium (W3C) fatiunisussenalyd
LY v a1 1 ¥ & v ! a v o
nannsveslAnmumanaziduyiglunisasnelndaingn lneddnwaenisvinnu
= a = s v v - 1 i | &
Ao BuanAnwzduuulidndeinisadie eunuinguuesdiuusenauvedilon

aelulndeonidu 2 sUuuuldunidaniuuuaein (static) Astilenanliinig

1 1 Y

Waguwlaslumudeyaiiy dwvivedlidlnseu vIediuiivedlnadiesd uag

sULUUN 2 flallleninidadugangu (dynamic) fetllendsuudasluni

]
o ¢ '
v Y 1 ¥ a s v

anuMzUeIRYARIAUIYY Jayaavcnsiifteyaluliing visetediulsvesdid

Y

1 a o a o v 6 v d‘
ﬁzﬁﬁlﬁiﬂmaL‘?N'JC‘]QLL&%L‘?NﬁNWUﬁ fananslunIni 15
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# —%= coding: utf-8 —%- |
from odoo import models, fields, api I Static Dynamic
from odoo.exceptions import ValidationError

class GroupGeneration(models.Model):
_hame = "generator.group"
_description = "Group access"

name = fields.Char(string='Group name')

# model_<model_name> (convert . into _)

model_id = fields.Many2one('generator.model', on_delete="restrict", string="Model", required=True)

rules = fields.Char(string='Rules', help='Domain force', required=True)

implied_id = fields.Char(string="Inherit", help="Reference level follow by user group, Ex. 4, base.user")

inherit_permission = fields.Boolean(string='Inherit permission')
perm_create = fields.Boolean(string='Create')

perm_read = fields.Boolean(string='Read')

perm_write = fields.Boolean(string='Write')

perm_delete = fields.Boolean(string='Delete')

parent_module_id = fields.Many2one('generator.module', ondelete="cascade", string="Module")

MW 15 MsuuinguauUsznauvaslnanuanvazveuilom

= & Aa = & = s o o o o
J1NATINN 15 Lu@‘VT']‘V]lIﬂ'J']ﬂJHﬂﬁquuu‘ﬂgﬂﬁﬂﬂ%uﬁqﬂﬁUﬂ']ﬁﬁi']\‘ﬁ'ﬁﬁ

€

Ly v v v = Y

waduisulumudoyansiu Mnduaduiloning 2 sduvuanseduiiielila

Joyarnunneuszlsudeyadinardiglasnnedaudsziavveding saunse

WIUAIAUNITYINUDNUIAINAINA 16

?

Fetch metadata

A

Generate file
context

1

N Load function
o> (depends on context)

Yes Yes

A
Append context
into file <

®

Check
remaining
data

No
A4

‘ Write file

AN 16 N39S n1saselualaelalanmuman
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3.4.2.2 Msasesiasuatudmsulidsuuuuandiduues

v
v A (% o

Indsuuvubndiouueaildluleguuilidwiuinuanisuaninavedlung
WU YUNDIBITIENTRUUAUL (tree view) nTayuNatvaskuUNBTudImIUld
Taya (form view) Fallanwagniseuilinilouiudmsunnluna Ineteyanly

[

dwfvadreduldundeyaiiugiuvedlunauasdoyaiiadvedunaiiu 1 ag
wieadiodmiuldlunszuiunisadslndsuuuuifedndioauoadl (Extensible
Stylesheet Language Transformations: XSLT) #38A191d115UN15uUaLeonadns
Usstnnidndiduuealiiegluguuuuiidesnts duansmunmil 17 Ssaeldlndidnd
wwauea (XSL) dwiunisiiusuiuuveinaansvselndsuuuudndiduueanauan

ANUNINT 18

XSL

XML Transform XML

(Odoo View)

a v & ¢ & A =
AN 17 ﬂi%U’JUﬂqiLLUaﬂ‘U@MvﬁL?Jﬂ‘ZiL'EJNLL?JaIQEJIGUL?JﬂGﬁL'EJﬁLLE’Ja'Vl
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<?xml version="1.0" encoding="UTF-8"7>
<xsl:stylesheet version=" " xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform">
<xsl:template match=!
<odoo>
<data>
<!-- explicit list view definition -—>
<record model="ir.ui.view">
<xsl:attribute name="id">
<xsl:value-of select="concat(model/model_name_technical, '_list')"/>
</xsliattribute>
<field name="name"><xsl:value-of select="model/model_name"/> List</field>
<field name="model"><xsl:value-of select="model/module_name_technical"/>.<xsl:value-of select="model/model_name_technical"/></field>
<field name="arch" type="xml">
<tree>
<xsl:for-each select="models/form_view/item">
<xsl:element name="field">
<xsl:attribute name="name">
<xsl:value-of select="field"/>
</xsl:attribute>
</xsl:element>
</xsl:for-each>
</tree>
</field>
</record>

<record model="ir.ui.view">

<xsl:attribute name="id">

<xsl:value-of select="concat(model/model_name_technical, '_form')"/>
</xsliattribute>
<field name="name"><xsl:value-of select="
<field nam odel"><xsl:value-of select=
<field name="arch" type="xml">

<form>

<sheet>
<group>
<xsl:for-each select="model/form_view/item">
<xsl:element name="field">
<xsl:attribute name="name">
<xsl:value-of select="field"/>
</xsl:attribute>
</xsl:element>
</xsl:for-each>
</group>
</sheet>

</form>

</field>
</record>

odel/model_name"/> Form</field>
model/module_name_technical"/>.<xsl:value-of select="model/model_name_technical"/></field>

<record model="ir.actions.act_window">
<xsl:attribute name="id">
<xsl:value-of select="concat(model/model_name_technical, '_action')"/>
</xsl:attribute>
<field name="name"><xsl:value-of select="model/model_name"/> List</field>
<field name="type">ir.actions.act_window</field>
<field name="res_model"><xsl:value-of select="model/module_name_technical"/>.<xsl:value-of select="model/model_name_technical"/></field>
<field name="view_mode">tree, form</field>
<xsl:element name="field">
<xsl:attribute name="name">view_id</xsl:attribute>
<xsl:attribute name="ref">
<xsl:value-of select="concat(model/model_name_technical, '_list')"/>
</xsl:attribute>
</xsl:element>
<field name="help" type="html">
<p class="oe_view_nocontent_create">There is no record here.</p>
</field>
</record>
</data>
</odoo>
</xsl:template>
</xslistylesheet>

il 18 dguuuudndieaueadmsuldulaoyadndiduuea

nsulndadeyadndiduneaildiludeyadsiu azgninvinaindeyavedluina

U

Town Foluwwa Janrunadavaduna Aresulokaslanvasluina (WA 19) nauiiun

dhdnszuiunisudas (transform) lngldlidadndieaneaiiielifidoyasgludnvasilen

ANAUA



21

<?xml version="1.0" encoding="UTF-8"7>
<model>
<model_name>Module Generation</model_name>
<model_name_technical>module_generation</model_name_technical>
<list_view>
<item><field>name</field></item>
<item><field>summary</field></item>
<item><field>description</field></item>
</list_view>
<form_view>
<item>
<field>name</field>
<type>char</type>
</item>
<item>
<field>summary</field>
<type>char</type>
</item>
<item>
<field>description</field>
<type>text</type>
</item>
</form_view>
</mode 1>

=] 1y O v o o o & ¢ a
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1) lasnvesniaulaniadidmiuisdmuszneuresioganuunsguveden

2) Al ( manifest py) dmiudeyaiiugiuvewega

3) Wldduin (_init_py) dmsunsivusdEusulsunsuvesoga

4) dlea (model.py) dmsuiidaseninalunaldeinguasidaduius

5) é37 (view.xml) dmsunmuanisiansuadinsuluing

6) Wdansuazainutaoads (iraccess.model.csv) dmdunismmundninisidids

dwmsuluna

4.2 myiaudenalaglduegalauuelsines

[
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4.2.1 Suduaiaega
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[

ANYTLarTaYATUgIUYREna Is1uasiBundiall



° %a%ama@a (Module name)

® efunguegakUUL (Summary)

® AedunsuegakuuLin (Description)
o Vuleddmiudeyauega (Website)

o fidudwes (Author)

[ J
ey

oy (Maintainer)

® Usznvnvouena (Category)

® 1295%u (Version)

®  UsznnueanseygIavildenu (License)

o miﬂsmgLﬂuLLanaLﬂ%’uqua@ (Application)
o msoyywligliRaisemues (nstallable)

e anuillunisastamega (Module Directory)

2 Module Generation Modules Component @ O = i .Mminis(rawrffg,lcdl'

Module generation list / New

LEITN  Discard

9 Download
Template
Module name
Book Library
Summary Library for books Author Sopanawit Pi
Description it Pi
Category Library
Website Version 0.1
Module Directory addons License LGPL-3
Application
Installable
Models  ACLs  Menus
Model Name Module

Add a line

a b4 s ° (% 2/
AN 20 BU9D LLUUW@?NGWWiUﬁ?’N@J@Qﬁ
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4.2.2 nMsas1elana

LUUNBSUVDIAI S UN1T00NLUUTLLAAAILEAIAIUAING 21 @1U150NAAS19ILAE

1
a

dwsuiiuteyanazimunsieazidensiig q A910u Inedeyaluwuunesuiiazgmily

Y

[

asadulwdluea Tnedlisieazdunnadl

® 3aluina (Model Name)
o Faluwmadmsulto19deluluswnsy (Technical name)
® asuieluma (Description)

o Jalumansesnisaunen (Inherit)

Create Models x

@ Download
Template

Model Name

Book

Technical Name library.book Inherit

Description

Fields Access Rights

Field name id, name, create_uid, create_date, write_uid, write_date is a reserved name and will be created by Odco automatically.

Label Data type Model

Add a line

Save & Close m Discard

A 21 mhvskuunesudusuas1sluma

4.2.3 AN5a319%an
LUUNBSUYBIAINSTUNITRBNLUUNAARILEAIAILAINT 22 @NU1SDNaas19Tan
dwsuldiiudeya lneanunsadensiinvesdeyaiagldiiu saulufenismaansudu lng

yinvasteyansosiulsznausiy

e amnuduass (Boolean)

e FuavduiuAu (Integer)
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® guawneiley (Floating point number)

v v

® FonysLUUMUUAANUETLS (Character)

v o Y

®  FINWILUUNAIYUIINA (Text)

[y

° ’Ju‘ﬁ (Date)

[y

® Juiluaztian (Date Time)

¥

e Jayaluwis (Binary)

o Jayauuvunguitwenlidentsa 1 @1 (Selection)
o Jayadmsuiiuiiarveiu (Monetary)
e n1sWelyeyal U 1 #oIUIUNIN (One to Many)

e nsweanleadayAlUY IWIULNED 1 (Many to One)

nsWweklgdayaluy IWIULNNAEIILIULN (Many to Many)

Y]

dmfunisaseilanazaunsaivunnuandivesdeyalanadl

® nsuanIHAYRUUTEULlEY (String)

v =

o ududeuaning (Required)

Y

o nfiudunisuastoyadiunsAumTisanss (Index)

o Ausuduy (Default)

Create Fields X

Field metadata

Label Book name Field name book_name

Data type Character v Model

Attributes

Record name - Index O
Options Valuel, Value2,Value3,... Required
Default Default value

Tooltip

Save & Close m Discard

AN 22 ANBwUUNBSUE NS UES 19T AR
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4.2.4 msad@nsnisindedeayanieluliea
aglauuunesuvedduing awisaairednsnisinteyadmivlunatiu o 1o

a1unsnMueANSIzATEUAqUNITEUTEYa NMTWsutaYa N1suAlutoya wagn1sau

] (%
a o =

ToyanuuuunesunUsINgAnIng 23 lneansinvuaiszgnimualiiugldau

[
v v

nanuauuleg lngllsgavidunsiail

e 3aluna (Model)

e Gvslunisainadeya (Create)

o anslunseudeya (Read)

o,

a A

e GFvslunsWeudeya (Write)

o dnslumsautoua (Delete)

Open: Access Rights x

Model -

Create - Write

Read - Delete

Fields Access Rights

Model Cre... Rea.. Writ... Del...

i 23 vihswuunesudmsuasdvansidntcleya

4.2.5 MIaTuY
wuulesudmsun1sauuufanunIng 24 annsaasrauyielddugemns

[

lumsilanthsgnisteyavsenuunesuvedung lnedsigasidensail

° %al,mg (Menu name)
o alama (Model)

® YLUYNABINITUARINAWUUAIGDN (Parent menu)
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Menu name Parent menu Menu name

Model -2

P v s o o o
ATNN 24 Wu’ﬁ]aLLUUW@ﬁﬁJaqﬂsUaﬁq\‘]Llﬁé

4.2.6 N5asesaRuaty (Generate)

'
Y v o

Wegiaumruadeyansuiueal awnsanady “Generate module” uazduduy

Y

o o v v o a ~ % o o v Y]
NN1TATINTINENURAUUANAAIRUANINY 25 LW@IﬁIU?LLﬂiNaiWQNa@JaWi@ﬂiﬁamuaUUiu

17 [}
a o

Nunntvrue Tneduasnsidulasnnesuazlwdsansniuning 26

Confirmation

Please confirm to generate module in your defined directory.

Cancel

a t ) o v
ATNN 25 ‘Viu’]‘ﬂ@LW@HUHUﬂWiﬁiqﬂiﬂﬂNa@a
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book_library

—— __init__.py

— __manifest__.py
— controllers

— models
|: __init__.py
book.py
— security
L ir.model.access.csv
L— views

book.xml
menu.xml

A < = &l v X ¢
i 26 lasnnesuaglilangnasilulaguegaiauiueisines
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v
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nsneaeuIriigeaeuimutegadmsusruuTuinteyaglasuanusensou

nHansgnuvedsalain 19 lulsvnelny Faillassaiauazesausenauvesueganldnu

a o [

933lUNTENTNNITINYIMENT 398 Lazuinnssu (87.) WislUTeumgussesliafgnagey

e 3 nauldlumsiaunuega dsl 1) szegnasuildlumsimuiuena 2) ssezaiilly

9

n1saswsiazluna swdsdssuifisunatadegvaaeulunguil 1 ldlunisimuivega

Y




29

senlsmsWigusiasuatuiemmuaazlduegaauiuaisinesdainisasisiasuatuly

Tnednlugif

Tayadmsuldlunisnageurivun Usznaumigluwadnuiy 7 luea uaziiian

Toyasiu 51 Wan lnewsaglunaziduiuiannunndisiudawandunisen 3

dl o v 1 a'
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asausazlunasiuiu e ngmedeulzseasisdulsenoudu | veswegamelaun

avsnisinfsloyauazdl SudansunlutoRanaInseninenIsnnaausae
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i 27 nsmliansanumdglunsiaunsenavresEadeusas Ny

WHIINNSVAFBUESAEUNUTIEVAGRUY 3 nauiiuanunsaimuuegalatua
SEUING 2,364 JUT (39 UAT 24 Fu) B9 3,558 Fuil (59 Wil 18 i) agalsinny
anaaeungun 3 ldharlunisadluealudiwsnuiuniingugnageuduiiiesainly

Y v v g o : LY X< a Ay ] !
Whlaauduiusvasdeya (data relationship) #saadenimaaeuudaznguldlunis

asslunausiazlumatiuanunsagliainaiwi 28

Tester Type @ Non-Odoo user ®Odoo developer @ Odoo user

1,000

500

Build time (second)
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WauYnIuvaya (data dictionary) ¥a9udQaLIULUBDLIADI

1. generator_ module
fduil | Yedoya Usziandeya | A1eSuny

1 id Int MN8LATE19BIT18N1TUDNA
2 name Char %auaa
3 | summary Char Fedulewega
4 | description Char T1UAZIDUATBINBYA
5 | author Char A
6 | website Char Aulad
7 category Char NUINNYVDINOYA
8 | version Char PR
9 license Char Avdvsmsldny
10 | maintainer Char Hawa/Uuuse
11 | application Bool Wusrenmsueundiadu
12 | installable Bool ansnsofnsaldion GUI
13 | module directory Char Wumenislunisaiiauens
14 | module_repository Char URL vesanuiiiiusiaduatiu
15 | schema file Binary Inlddwiunmsesnuuuena
16 | schema file_ name Char Folwddmiuniseenuuunega
17 | create_uid Int SiagBaasetoya
18 | create_date Datetime Fuitadresnens
19 | write uid Int siag1duiludeyadian
20 | write_date Datetime Fuiudlatoyasnan
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2. generator_model
fduil | Yedoya Usziandaya | A1eduie
1 id Int eV G NGNEEE
2 | name Char Folua
3 | technical name Char Fomaneiiavediiaa
4 | model description Char Aofurgluieg
5 | parent_module id Int siaensdamega
6 | generate_public_access Bool msaedvsnsinfauuansssae
7 inherit Char Folumadmsudunonlassadiluiaa
8 sequence Int CRUNERERRPLGHE
9 | create uid Int a8 a1 toya
10 | create date Datetime fuitadresoms
11 write_uid Int sanBunledeyadian
12 write_date Datetime Fuiuladeyadrgn
3. generator_field
fduil | Yedoya Usziandeya | A1asue
1 id Int EGORNRNIAT]
2 | name Char Foasiuansuuyuuoly
3 | field name Char Fotlad
4 | parent_model id Int siao198luna
5 | data_type Char Juvudeya
6 | sequence Int audeya
7 options Char sudendeyadmiuiladuuuBiaadu
8 on delete Char fudenidevinisauteyanuduius
9 | record name Bool Tdutedeys
10 | index Bool I Jusvildoya
11 | required Bool foyafisesnis (Tadu)
12 default Char ARSI
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13 | default_timestamp Bool ANATgIULUUTUTkaza
14 help text Char AasuIeTian
15 | relation_model Char Telunafifinnudiniug
16 | relation_field Char Telladiifinnudiniug
17 | create_uid Char siasnsdegiaiedoya
18 | create date Selection fuiladrasenis
19 | write_uid Char saenBunledeyadign
20 | wiite date Char Fuituiludoyadnan
4. generator model access
fduil | Yedoya Usziandeya | A1eSune
1 id Char siageBaavsnsLidduiaa
2 name Char Foavsnaidng
3 | group Int sriag1aBangudldau
4 model id Int sWaen9Baluna
5 perm_create Bool avdlunisaiadeya
6 perm_read Bool avidluniseudeya
7 perm_write Bool avdlunisudletoya
8 | perm delete Bool avslunsaudeya
9 | parent_module_id Int Ao 198wega
10 | create_uid Char siasnsBegaiedoya
11 | create date Selection fuilairsenis
12 write_uid Char siag1duiludeyadian
13 write_date Char uiiuiludeyadan




5. generator_menu
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fduil | Yedoya Usziandoya | A1eSune
1 id Char BV GRRNLAEGY
2 name Char Touny
3 | model id Int EVGRRSGNHIEE
4 | parent_menu Char ouuymen
5 | parent_module id Int siaensBauynan
6 seqguence Int APUNSHARSLUY
7 | create_uid Char Siag9Baasetoya
8 | create date Selection fuiladrsenis
9 | write_uid Char e euiledeyadign
10 write_date Char Huiudludeyadngn
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wauynsudoya (data dictionary) vasszuutuiindayaglisuanuifoniou

1. mhesi_applicants

ANKNANTENUVD9LALATIA 19

fduil | Fadoya Usziandaya | A1esuie

1 citizen id Char NI TRTUTEITUY

2 | first_ name Char Foe3s

3 last_name Char wEna

4 full_name Char Fouiu

5 | institution Many2one | duinviiedneeu

6 | state Selection | @n1un1saidneau (@melen/3190/
?%yuqﬂ)

7 period Integer svrvadlasansiiihadias

8 | address Text et

9  tel Char woaslnsAn

10 tambon Many2one | #1ua

11 mobile Char wasledie

12 email Char Gt

13 | birth_date Date Fuilifin

14 | race Char e

15 | nationality Char Hyi

16 | religion Char AU

17 | domicile Char fufleg

18 | is help Selection | l¢fuRuderenaniguia (la/lale)

19 covid_effect Char NANIENUIINANIUNITIATN

20 | expect job Char o1¥niinanidusuan

21 | exp Char Uszaunisalvineu

22 special Char iNweiiley

23 | expect speciality Char VinweRimuiidosnaiiady




43

24 expect_entrepreneur Char Al "aamw‘fmmﬁ]uﬁﬂisﬂauwﬁ
25 | responsibilities Many2one gl
26 is_duplicate Boolean arInunsamzdoudou
2. mhesi_institutions
fduil | Fodoya Usziandaya | A1esuie
1 name Char Fomedream
2 | address Char et
3 | tambon Many20ne | #1ua
4 workloads One2many | s1edenszuihil
5 | proceed area Char fiufifudums
6 academic_requirement Char q@miﬁﬂmﬁlﬂﬂ%
7 | registration_channel Char YOI TIUAIAS
8 social_security Boolean anugnseRulsEAudany
9 project phase 1 Boolean sulasansseesd 1
10 | project phase 2 Boolean dhsulasanssyeed 2
3. mhesi_workloads
fduil | dedeya Ussiandaya | A1aSune
1 name Char Fomsewing
2 institution Many20ne | mihednanu
4. mhesi_responsibilities
fduil | Jedoya Uszinndeya | A1esue
1 applicant _id Many20ne | #gndns
2 result Selection HadNSNI5YINeY
(AL AL/ )
3 remarks Char RUBL




aq

4 | workload Many2one | nsewthil

5 | work area Char UEhauifuinveu

6 | work_area_tambon Many2one | Ushsiisufiaveu (hua)
7 | file_name Binary Inldssnuranisuufnu

5. mhesi_cds tambon
adun | Yadaya Uszinndaya | Aedune
1 name Char vorua
2 amphur Many20ne | 8109
3 | zip_code Char sWialUswald
6. mhesi_cds amphur
adunl | Yadaya Usziandaya | Aedune
4 o
1 name Char TOOND
2 province Many2one WNIN
7. mhesi_cds province
o w o o v % o _a
AUl | Yevoya Uszanvaya | AN@dune
4 oo
1 name Char VOWNIN
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wuuUseiliunuesvesaanalinsinagauldunagaauiuaisings

1. wuudssilunuesveseaadasivageuldiuuegaauiueisines
fadudl | A AaLdaNAINDY
1 | a3dnszuuleguineunselyl To/lall
2 | vinwrlumsi@eulusunsuvesnmeglusyeule we/neld/s/aunn
3 | auilinwpiesmseenuuugiuteyavielsl f1/1sidl
4 | aaegldaugiuteyaussiamlaundig RDBMS/NoSQL/lins1u
5 | audnlumadmiunisi@eulusunsusuy MVC | 33n/ld3dn
w3alyl
6 | auladnwiignisimuineganiedsnisideulan | Tad/lily

wWUUUNRLNT9vS o bl
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AuAniuRgaiunIsagauvasinagaulduNegaluuaLsINDS

1. anuAnvivresEvageulduleganuueswes

aeufi | Audaudiu

1 ssnifinnisirededinenisng tab

2 | el YsuBemihsnenisnsenteya ilesann vinliduauiinsendeya
uEvidad Tuduves save&close Tunaudiada field Aduminee pop-up Tuan
TUnsefiu save&close vaimodel vilvioraiinanuduauld waziilosnisnisfides
save #a8T9U mm%ng’ﬂﬁz’fmuawLﬁmmmma%uﬁﬂm save wHFlsLAINAUA
e (Dudu

3 | eonnlEviisnauansdeyaildluudrvnziinsondeya

4 aenluSudoan1svudin record name (ilesandnafinudlazuilugnld
AU

5 Ul idlade ansnsaldaulalageuaiowiissseuiien

6 | FAnduaulunisldnudusn uiweasavihludninfdilald uwasldaulds

7 | 9nmslden wudldaeureudising esann Ul deutrsgazenam drufinaveu
wnilgafie U Save & New maeiilistlifesdenatlunsng create 41 4 @
andumeulunis create Wlduan nufldeiauenusasadl ACs wien1sivun
permission Tudauu99 checkbox fsz8grvoananAuAsud LA vinlvdegly
natlunisideundludares checkbox Feeenliszasniasening checkbox
anNAIATY YBUAMATY

8 snlifusesususazdos awlildnuiedu

9 seniiiuszuy save Swlug

10 | eenlviasnusiideudslidesidudaninuesitugonaagliidugalfauintn
a8 nlinsauy ACLs ludiuvestas model AU iy Menu ludiuvesges model
Sodendulniluudrennlisuiidenluudliunngiuuniasmszenaliiie
NINARANAIALA

11 | aenlilin13013192 record table 3ol lun15vi field wsn wag Uu select all

TuACLs Avgsinlildauazaintu
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12 | Aehesimnsfidesiulunsldivsunsutl asilildauldieunty

13 | lngnwsudeildruldiedmesugvesunadlanesinmsudafeuiiseudneg
sleduin primary key

14 penlsiiunIs confirm discard

15 | sgnnlsinsudaiou TWamnfidladeundu

16 | eenl¥vi Dropbox luduneumsidenauduiusuuu Many20ne wiatlaaiu
user WA

17 é’uauﬁaqmiﬂiaﬂ%gaLﬁlmﬁ’u Many20ne fiu One2many

18 | wulgymilunisunluteyaluy model udidaya ACLs e vilsostuiinivg
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Abstract— In this study, a module generator for Odoo using a
low-code develof pt was proposed. Odoo is an open-
source ERP software that brings togeth Y dul
for various business management and a Python web
framework which allows developers to develop a module to
extend the capability of Odoo. In recent years, software
development on Odoo usually requires time to learn due to the

lexity of the fr k. Therefore, a platform developed
using low-code development - a concept of software creation
with less code writing - was proposed. This platform is a web-
based application tool that generates codes for developers to
assist them in creating modules with less concern about errors
and more focus on the logical side of programming. Developers
can also use this application as a tool to validate and generate a
source code for a ready-t dule. This lication was
tested with non-Odoo users, Odoo users, and Odoo developers
with various models containing various fields. Time efficiency
between three types of users was compared, as well as time
efficiency between generating a module using the conventional
method and using the low-code concept module generator. The
result revealed that using this application could reduce time by
20% on average.

Keyword: low-code develop playf code
generation; automation; odoo

I. INTRODUCTION

Odoo is an open source business management software
that brings together both structure and work details. In
comparison, Odoo is well established over the competition
due to its standardized system structure including a full range
of business management modules [1]. It is also open to the
development of other modules that an organization might
need using the editable software modules in addition to the
default provided modules. As an open software, it features
customization of operation or freedom of use, thus making it
possible to use an in-house developer to develop or
customize software. With its flexibility, Odoo allows users
more versatility in usage than simply being a business
management application. For example, Odoo can be used as
a back-office program, mobile software, or website software.
By using Odoo, developers can reduce the time spent on
structure development, access-control list, and displays
which helps prioritizing time to other areas of development.
However, due to the complexity of its function, software
development using Odoo takes some time to learn and

978-1-6654-2895-8/21/$31.00 ©2021 IEEE

Pakawan Pugsee, Nagul Cooharojananone
Department of Mathematics and Computer Science,
Faculty of Science, Chulalongkorn University,
Bangkok, Thailand
e-mail: pakawan.p@chula.ac.th, nagul.c@chula.ac.th

requires a handful of codes to generate the required modules.
This article will explore the development of Odoo’s modules
that allow developers easier and faster usage by allowing
them to start developing modules through the display screen
[2] and automatically generating codes as a foundation for
developers to work on.

II.  BACKGROUND KNOWLEDGE AND RELATED WORK

A.  Low-Code Development Platform

The low-code development platform is a process tool for
speeding up software development as it minimizes manual
programming such as program design and behavior of
programs through the display screen, which helps developers
reduce the structural design process [3]. Users will not be
limited by their knowledge and expertise in programming
languages, thus making it possible to bring the program for
further development or use promptly [2]. When developers
design programs using this tool, it enables them to focus on
developing important parts of the program. In general, tools
have some basic features that can help reduce coding [4], for
example, developers can design programs by using the user
interface to set properties and run the process through a form
or via drag-and-drop. This sequence of actions can be
performed on the screen, allowing usage of a developer that
might be those with no programming experience. Some tools
may also have the ability to connect to data from different
databases or sources, so that processes or program decision
designs can be created. However, these tools might not
suitable for use in all cases. For example, some tools cannot
be used to develop complex programs, or might not be
further developed with additional codes due to being limited
to a custom-made language. The use of these tools requires
consideration on the usage context of developers, for them be
appropriately designed before being released.

B.  Odoo Development

Nowadays, Odoo developers still need to be hired at a
fairly high price to develop the Odoo system for it to work
according to a business’s logic. However, there is also Odoo
on Software as a Service (SaaS) that provides tools to assist
developers in module creation.

A module is a set of data and/or logic written in MVC
model that may contain an object of data and logical
processes (Models), user interface (Views), access-control
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list (Security), and other static files for a graphical screen.
The module may also have dependencies with another
modules if it requires other logical processes or capabilities
from them. However, these components do not need to be
contained in the module, which may have only one or more
components [5].

In general, to develop a module for Odoo, the program’s
command-lines can be used to help create files within the
module with only a few code snippets. After that, developers
have to write their own codes to develop the module using
the steps below.

e Enter the module directory.

e Create Models by making a Python file and inherit
class of API and model from Odoo, and then define
data objects according to their data structure. This
will create ORM API. (Object Relational Mapping
Application Programming Interface).

e Create Views by making an XML file, define a
record that should be displayed according to its
model.

e Create Security by making a CSV file to define who
can access the Models.

e Create manifest.py in the root directory of module to
define module information.

e Define the module directory in an Odoo server
setting and restart the server, then the module is
ready-to-go.

The steps above show that developers have to make at
least 3 types of files as specified by Odoo, which takes a lot
of time to learn. Odoo Community has a code generation tool
for modules building, resulting in several modules published
by numerous developers. Unfortunately, most of them were
not updated for a while and cannot be used with the latest
version of Odoo. Outdated versions of tools do neither
provide control nor notify when a developer creates wrong
attributes or properties. This can cause errors on a module
after being installed that the developers will have to debug
the source code by themselves.

Another option is to use Odoo Studio, a module offered
by Odoo on SaaS as a tool to create a module via a user
interface [6], with the highlight being that developers can use
drag-and-drop to create a visual interface of forms within a
module as needed and define various properties in detail.
However, using Odoo Studio is limited, as it is a paid tool
and cannot generate source code for further development.

The development method should be neither manually
input nor using a code generation tool, as both lead to an
issue that when errors occur, the developers have to find and
fix them individually. This problem can occur even with
experienced developers, especially in manual coding, as
developers have to spend more to code.

III.  THE PROPOSED MODULE GENERATOR

From the previous studies mentioned in section II, the
objective is to assist developers coding a module (a program)
on Odoo with less time required for learning and with less
concern about the complexity of its structure.

Authorized licensed use limited to: Ci Unis ity p!

After developing for various modules, several parts of the
module consist of a clear and predictable pattern of codes,
which no matter a developer does in coding, they tend to
eventually resort to a similar coding style. For example, for
coding most models in a Python file, developers have to
define their names according to module naming and model
naming, using dots to concatenate them together, and then an
ORM is defined by a built-in model class.

It was found that several tools were found to be able to
assist developers in coding in several parts as mentioned
carlier in the concept of low-code development platform.
Therefore, a tool named Module Generator was designed to
easily update code patterns or code styles of a module to
support when an Odoo version is updated. This tool aimed to
help reduce module creation complexity and to assist
developers in focusing more on the logical side of code
generating as much as possible.

A. Introduction of Module Generator

Module Generator is a tool that allows developers to
define the various elements needed for creating new modules
and obtain results for the module's directory and source code
that are similar to manual coding.

In this first version of development, design of Module
Generator focuses on helping developers to be able to easily
create modules ready for immediate use. It can also be
further developed using a user interface to provide the
elements and options needed in creating modules and
minimizing complex details [7]. Parts of a module that can
be generated with this version are listed below;

e manifest.py, the file that provide a module meta

data.

e Models, defining data objects as ORM API.

e  Views, defining displays for Models.

e Security, defining access-control list for Models.

B. Architecture of Module Generator

To use this tool to automatically create a module, it
requires reading of data provided by the developer through
the user interface. For ease of development, this tool is
designed as a module that can be installed and works on
Odoo systems

A module for module creating can be designed to store
information that is necessary in creating of a module. This
includes the module's metadata, the model to be built, the
fields to store the data in that model, as well as the form
definitions for display and access to that data. However, the
dataset for building the module will be issued to minimize
the data entry process. This helps reduce development time
and the time required to learn about its operation.

Within a module, there is a set of programs to read data
for building a module. It generates source codes and outputs
as a module directory as shown in Figure 1. The program is
designed to be able to generate source code independently of
the user input as the module contains independent
components such as Controllers, Models, Views, Security,
etc. However, the building blocks do not require all of the
above components.

by UniNet. Downloaded on July 05,2021 at 06:20:54 UTC from IEEE Xplore. Restrictions apply.
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When the program has generated the source code. It is
organized into a standard module directory for creating a
module (reference an Odoo web) and the source code being
generated is similar to manual coding. This enables the
developer to use the source code for further development.

o Mot || Mos Vews securty
frecens Cote Tempate .

[ Pyt o r

Ouscome Meade

Figure 1. Module Generator’s Architecture

C. Generator Process

After designing the desired module structure through the
user interface, the program will then read the user-defined
information to generate the code and save it as a file,
arranged according to the standard structure of the module
making as shown in Figure 2.

Module Metadata j

Figure 2. Generator Process

The code generated by the program consists of three file
formats: (1) Python file (2) XML file and (3) CSV file. There
are two building processes involved:

e A code template is a pre-built source code that
contains variables based on various properties of the
dataset, such as a Python file that uses the
information that the developer specifies according to
a variable above to create a ready-to-use file.

e Creating an XML file using XSLT (Extensible
Stylesheet Language Transformations) is a language
that transforms data from one XML format into
another [8-9], whereby the process will arrange the
data that the developer defined into categories based
on the data hierarchy. In the form of XML, XSLT is
then used to transform it into the Odoo format.

In Figure 3, a simple workflow shows how the module is

being generated.

=
s, 3
e omaa
I i
m:“ Modoe

Figure 3. Generator Process Flow
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D. Requirements

To use Module Generator, it is necessary for users to
have a background in developing an Odoo system. This is
because it requires basic usage knowledge of the program,
such starting the server, restarting the server, or assigning
add-on directories to Odoo. After a new module is generated,
it can be implemented by assigning an add-on directory to
the desired module and restarting the server, so that the
existing Odoo system can recognize the new module.

E. User Interface

Defining the metadata to create a module will reference
the development of modules by manual coding. Therefore,
the components are similar to those developed by
conventional methods, allowing users to learn how to operate
them easily and quickly.

In order to build a module, a developer must define some
basic module properties as shown in Figure 4, which is
necessary information for building every module.

Figure 4. A form for defining a manifest object of module

The users can then define the different parts of the
module in mainly 3 menus which are Models to create
models and their fields, ACLs to create security, and Menus
to create view menu. The data that can be defined in this
form includes only basic information. With the complex and
logical parts of the module, developers can write further code
afterward. Because of this complexity, the user interface
might contain components that are difficult to understand
and use. Figure 5 shows how little information for creating a
model.

Open Meets

Book

Figure 5. A form for defining an object of models
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To create an object field, it can be created under each
model where developers can define the field's data type and
data relationship between models as shown in Figure 6.

Open: Fields

Field metadata

Attributes

Aot mame . e

Figure 6. A form for defining an object of fields

The function of Module Generator to create Models will
automatically generate Views when menu is created and
referenced to Models as shown in Figure 7.

Open: Meny

Figure 7. A form for defining a menu for model’s view

The last part of building a module is to set an access-
control list. The program will use the ACLs menu to create a
security file for each model in the module as shown in Figure
8.

Oper Model Access

Figure 8. A form for defining a model’s security

IV.  TESTING RESULT AND DISCUSSION

The purpose of this test is to fundamentally test the
functionality of the Module Generator with the goal to create
models and views to assist Odoo developers in module
creating. The timing method was used to compare the time
required to build the module between the use of the normal
method and the use of the module generator. The module
generated in this test was based on a data structure from the
project that aids sufferers from COVID-19 in Thailand by
the Ministry of Higher Education, Science, Research and
Innovation (MHESI). This data structure was previously
created by a module generator and is currently being used in
the real situation.

The data structure used for testing consists of 7 models,
with a total of 51 data fields. These data relationships
between models of sorted data and a number of fields, which
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are used to record data for this test, are shown in TABLE 1.
Besides, this data structure has various data types used in the
real software project, including by usage in a general
software development project, so it might be a good sample
for this test.

TABLE L. NUMBER OF FIELD IN EACH MODEL
Model No. No. of fields Number of unique data types
1 26 6
2 10 4
3 2 2
4 7 4
5 3 2
6 2 2

In the fundamental test, three Odoo developers were
invited to be involved, and with the curiosity of whether
other user groups would be able to use it or not, an Odoo
user and a non-Odoo user were also invited to be involved in
this test as follows:

e Three similar-skilled Odoo developers (A)

e An Odoo user with no Odoo development skill (B)

e A Non-Odoo user with no Odoo development skill

©

Testers were briefly explained how to use the Module
Generator, then were given a module document for building
the module by themselves. When 3 groups of users (5
individuals) had finished creating a module using the
Module Generator, it was found that all groups were able to
successfully use the program. However, considering the
average module building time, group C was found to take a
longer time than the other groups, as shown in Figure 9.

Non-0doo user oo developer Odoo user

Figure 9. Graph showing average time to create module

After the modules had been created, it was shown that all
testers could create the module within approximately 45-60
minutes. However, the general user who did not know much
about Odoo was found to take a lot of time to understand
data relations between models. In this test the time taken
while creating a model is shown in Figure 10.
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Figure 10. Graph showing average time to create models

As in Figure 10, the general user was confused about data
types and how to create data relationships while reading the
test document. Consequently, the general user did a trial and
error until no errors appeared in the Module Generator. The
tester could then create the next models without error and
take a time similar to the others. In Model No. 1 and Model
No. 2, every tester took a lot of time to create a model
because there are a lot of ficlds of data and the testers except
Odoo developers were confused about data relationships.
Nonetheless, every module created by the testers was
installed to Odoo and usable.

This shows that Module Generator can be used by
developers and even “a user”, thus it might help Odoo
developers to create modules which have a lot of Models or
Views without warrying about errors from manual coding.

Next, the comparison of the average building time
between creating a module by manual coding and by using
Module Generator is shown in Figure 11.

Figure 11. Comparison between creating a module by manual coding and
by using tool

According to Figure 11, when Odoo developers created a
test module, the average building time in a conventional way
(manual coding) is higher than that of using Module
Generator. Morcover, the taken time using Module
Generator could be reduced if the testers become more
familiar with the tool. Furthermore, most of testers also
commented that this is a convenient tool.

V. CONCLUSION

From the testing, it can be seen that the time used to
create a module was 20% reduced when using the Module
Generator compared with the manual coding method. With
the obvious difference being usage of a model with fewer
data fields, allowing the Module Generator to quickly create
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the model. Manual coding is even with a few fields, but
creating its view still requires a lot of coding, if copying is
used to help. This shows that using Module Generator can
allow developers to focus on building modules using only
data structures. On the contrary, with manual coding,
developers have to focus more on writing code correctly - a
main reason for taking more time in development.

In the testing, a general user was invited to collaborate on
the test. This shows that the tool can also be used by a
beginner Odoo user to start building a module for general
propose. This should help making Odoo a software that
everyone can use to develop software by themselves. Thus,
in certain projects, a required number of experienced
developers can be reduced, resulting in cost reduction.

Nonetheless, the limitations of this tool are that the
generated codes can deploy only data models with views and
the user interfaces are not quite user-friendly. Further
research will be carried on in improving this tool to be more
user-friendly and providing more code generation usability.
It should extend usage capability to general users, including
those open to testing this tool in the programmer community.
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