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Abstract

This thesis aims to develop an online platform for the flexible management of courses and activities in
higher education, meeting the respective needs of both instructors and students. The implemented
system covers a wide range of activitiggoup formaibn, assignment selection, booking presentation

or examination slots, voting, quizzeshich until now have been fragmentarily handled using general
purpose tools not designed for the needs of an academic environment.

The platformds i mplementation | everaged the ecos
On (SSO) integration via the OIDC protocol, thereby enabling secure user authentication. At the same
time, through the available RBAC (ReBased Access Ctnol) subsystem, an effective separation

and enforcement of permissions among the various system roles (instructors, students, administrators)
is achieved. Finall vy, the platform interfacebs
whileDrupd 6 s modul ar architecture offers a high | eve
of new features in the future.

Keywords:web platform, higher education, Drupal, course management, course activity management,
SSO, OIDC, RBAC, authentication, extensibility, responsive design
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eUdde¥YUys oUs Uy U0GUdy oscUeUrs. ¢ UasUlpeligyp¥s Ugdl
"3 8U30003 d0aG0gd u;oauq;shuquug G0 y3U0U UssUac ol
U Ugdi 30UUs URGe GU UsityY@oeegaUUd, oaUdit d "~UyyeUUU:
Uy Ussacsgiddid Uxs 0y UG UdUysds,Uedlar3g ~ djaias adlsas jGell 3 6:
gUyd Usd w3 UGUd) ashU0dUUOGg. ¢ UGUjecoe UgUe Uas
3UslisalUgeyslUd aUsUsgyoald “eg 30’ U;3e+3 Usd

dqd aUds U

GoUlUsaUloL 3,

U

U

cpsUer;sudg’ zYdgBasdUg LMS)I OO

Ua "’ C U

Ussesafhodid. H ~a0UlGhyeU UsUO’
U

Ui cdda U Ud o6y e
technol ogi ese3UUBB GVYIGgUHBYSs gUese UUB @8sdeysad UG
eyly SSO (®nhgl A 8ighGdOUU, d U eeajalised GeUla
Ue Us 400 G;equ 29U usYue;D Oaltd GgoaUgtL 3, oaYsa
URGe 580g0Uyd o3 UGU0aeg ARAGe aUs U ' fh GeydqUyd Gglose
¢ U3UGey ¥ UeelUalUs vd Uszed. EKEUs oaU0GYaUse Usg C
U0cseacgoald aUs UU UyoUalUaU "6g Uszse eseddaUs o
UadUyeegoed/ aU0U0GHyeUd, €U yedUGd GUs dDrewWmals Usa gl (
Uy UaUdystUsayY Usg. FREUs oaUGYaUse Urs FEKFcUUsalL 3
UsUcUajs0dd eUddeyUxys, h ¥vd Ue eClass oaUs Us M
AuU;seoeg’ U eUUaUa Us o6} eh (ddi Uda BHdd¥d,g a8 O
GdgtUeeUUedg, oaUs UGgooaUsajoseysU Uds oaU0UUo) UGe aU0sU
gas cadid oaUs Uds Usseahodte Usg. KEUes oaUlGYaUss

2 https:/ivww.google.com/docs/about/

3 https://www.google.com/sheets/about/

4 https://www.google.com/drive/

5 https://www.dropbox.com/

6 https://www.microsoft.com/ens/microsoftteams/groughatsoftware
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2 UU~vyy dqUsah 3 AbHUd, @

o

ZUs “~ Uy fhs oaUGYaUse dU " UyegtosU8UU0a Ues dUvy dUsah
aUUUshqﬁq Udd 6GgsUstideyyd Udd Us aveUUsosaed eUd
FgiUdevyYUy¥s @sUcUaystddd zUddevYUxs o UBaiss Ulsit Ugd
Uy UGUd) sAUqUUGg aUs 65 aUsUsgj)oalUd "eg Ug sa¥Y g ¢
aUs UyeoUUosUsssoayd "~ J UsUseayd GUsd 6 ecald bUOasas
"e0U0dy saUsoayd UUc 36 ac aduelU ks, Y el aydedii Wigdl 1 8U U ¥Br u
Uss “gyesU Udd gee eadidd o99sU Ue "~ vUpUg 6 Qi
toUj Ugsaddeis 85 edeUsstesga UUgUe 6adidd aUs Uay
Ualegd UU GgaUeeUUU.

\(Q

2.1 EFEgGUeeUOUU @sUcUayslidd zUdde YU

,,

@) UGUd) seUeUrs

gU GgaUeeUUU usUcUayslidd eUddeyYUxs oaUs Usa UsuU
“"adyelieyoUayY GguaUeelUUU U GURhece Uds e6joYsrld ol
ydqisUsh "~ Uysb¥Yeaoass. EUd bsboaseoy UlGaURUdgdi,gtfieed !
GgUeeUUU UsUcUaystdd eYddiddMI)Lemring hhige eMa & g i anl
eUddeyYyU¥ys (Course Management Systems) [1]. yaU C
Gdee f, Uds " Ujece e€s5Ud UszsUalUgesaldippPaUdosc ph
UaadaU sl ei 3 (Ggsedyd UGioeyesl), GgeelOUycaga
UsUUeaaYlO0lOcgas Use UsulUgUseh gasah.

¢ Uel¥Ysosld UgUits Uxs GgaUdevyUrs Ggsiy

Uds e6aaeys3U Ug&UsheUsq U3‘7‘oeq Udd vydd

GosUtsalUloslL 3. ¢ U guUesUUU vl

UsUsaUdsGUsi 3 oaUs ¥YeaeasUU Gge oadjt
} 9 e U

Ggloesoacgid ~Ujysa deegid oaUs

1.1 sUsUesgjoaUd aUs oy UGUdy shUqUOYg
gU OGgaUeeUUU UsUcUaystdd eUddeyYUrys U eUUaci 3U0UUs

o

e 638ieU 30U 3UcrjyjategelU Usd "~ Uy UayUx oaU0UUdoey ald:

6 o UcUay) sld gidjedB@yuoal & UGsUcUaysld asoUjslUle
DeastsYUrs

6 poUcUay sl d zothdedeeaygU¥osa U & uUsUcUayosld 6ty ¥3 ¢U
Usa UstuUgheUsx¥s, 6joY¥3axvxild Ues UsitiUgUsesi gosoadi

0 o UcUaystd: BPp¥PpudégsegoalUclUaystd aUs 8j)9Y3vhc
Uy eUaU, GgsuylGeasgd)

0 o UcUay)slid Ko UsulUgUsemdsocg) ald) ssd@dda) oid
Uy Ua0dyseUelUrs, K ¥vd ydGetGeyald, quiz, UyoU00

0 | 398aahodqimdlheUUd e cUsjeaa3dqUd bUdesahodld
iy UaU0d) shU0dUUG) Uxs Us UsuUgheUs¥s.

0 K" 99693 r3al: & dUsddeybdddd, Uositue eosetlUsd email
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Ude UGy U0080dyeahUdUUd 63 dqaUts (1
Usoat13 GgeelUceced, UszUoroe Uz Ul

O«

U Uscoeci @9
UelGy¥sstdq 00U

C( &
C &

Co %+

92}
Js
Uy} Us UgUits Uxys bUGsoa13 oaUUdoeyst s, UU Gioecy)es
tg3aUURUdUyd Uegd eaesy3lU aUs " UystdahUUye, U o931 ¢

sUUoaUs3s0yd H;Gﬁﬁaoaﬁﬁsg’

isUcUa)sldd eUddevyYUxs bUGase3UUs 0l
Ua s -a0v 36 U WeeUW(y Giostiethsled¥O U, U d ﬁgon[;dGss
sUd UyesUUaUcssayd "3 etUooalUsd “ag

7636a9ds9ae U;GBUUGHU;GFﬁeBL;bseULQsmomsowlwcha c)ee Uy U0uelo
gsedUUUVUaUUs UK “"Goaa¥Y ueUuUuesysU GgUeeUUU usl
eClasé Y ety Us UgescaalU 8Uds Usy¥Y Ugsd, Uds UoaUUY

Us @i 6U0UdeU eUoUa13Us, d UjesUUsUsssse UgUle Ugﬁ \
UgaysUs Ue ohtUesd GgsUeydidd, uUehtaschalds ecdUayWsl
i 3626 ol lisal.

]y dy vUe Uy c@dblla)lgees steied Ude U G0 UgUe Uds “~jelyoosl
UshUqUUG/ ee3YtiUd (modules/plugins), s 6 6alUd
U se893¥v3aei3 eU0UU3zi Uegd eylary uUsU0U UGuL3. ¢ 1 80y:
Moodl eliadiggUBd UgsUURUJUU aUUusUsed Usyesszdd Us
UseUeUxv3/ eea3yYlivyasa UalUU U Uzsae 6adld UszseUeUx3/ eas
UGUyeegoe UszUsesasgdUa UGgsedyd 30 U3zsU Ubla&WUOUd =
U;d;YUthUU “ye0lGyy Us ddeUsUsay¥Y sliyad hGa s C
UsUc)ydiosese sadiad Uesg ot lsalU.

Co

]} 6oU0UsaUe390e €903 8h dyUGst 3 (microserBlcesyg ol
io063630d gas e6osetlUsd, Us backend tsUecy) asUUUs (
eyldy APls (Application Programming Interfaces) (
cyeald U330’ U+ﬁf1L°JUUs G0 UgUeygbevalldpe s walUPliogl
UgUeasazalU Usg GgtiUeelUUcsd U oafhtGUsd hexd Uds Ugade
aUsUsgy) o2al. jU;DaUq;sﬁﬁeah “UypyYuUsoeU UyUssacg

aUsUcg) 090ahUdUY Usg APyllsy. REEGS To eoVlUs GGk aspshQ LUy Us 2 6 g
LMS 83 0U313U00Us GU UjaU U seyyegd U a 0OuU: Uese U
e Ud, Us U a Uue U scUsjydqisUesed asosoeed GUs

GguUesU&@»@g’aUs O o Ute uUUlUleeys¥ys, eyOy Usg 6 @a
UUueay3¥3. Fgsedyd, Ue U a Uie U scUsjdiosUsed a
g dj0ald, 65 6 saUd UsdryeUUiL3630Us f (eegl Ukxk'sUsUU
(dependency injection).

Co

@

7 https://www.openeclass.org/
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2.2 ¢éUcs3ea80oaUd J3Y Ugadd EgtUdeyY
g0 GgGUeeUUU UsUcUaysddd eUddeyYUys GUdyases3UUs
alUai " Usgs UhphGe Uds sasde)YhHUeg aUBavYddes Ubige Wgs )
dgseddd U saeoe 295U Uds UUcUaUsUzsvdUgsdrv8y Fgad
poUcUa)sldd vVUy€O0esenscgManh@l®8 ment Systems) (u0U
“3e80lGyyegs yUesselUd g eluseyd o9sU Ud uUsUcUaysltd o)
U 0OaUUBosehUqUU eyar Uy dgdgrUbbgyadlgep U0addcs odedhy 66
s axvxelUUsosed U saycddalU Ue Drupal, Ue 6 6as UsUs
2.2.1 EguUeeUUU @oUcUaysldd BU; sUceey:
gU GguUeelUUU UsUcUaystdd "~ UysUceeyssag UasUs ac¢
g etUdyasegs Ud uUudesaegyoal, 0’03»0;00& U, U edeal
U'h eyealUU0d, s 6 saes ulU3s ycegs BUE, mmumuwswao
UsUGUy d0a HUs " Uyyeegs y3U ~aUalise LOJL']UJSG:)‘BQ' Us

tooaUsrvey¥YUxys, y¥3U GiaUdeU "jyeUi ¥3 (templating)

U atdd oUs Us¥Y(Ge)egd ¢docUbsledleeyslivgs,, HAPHd ieyoe¥: ¢l e
U yaU0UGdd eyiyr ~jeudyUxs/ UsecUelUrs.

UseUUYaaUgld Urs uwgsUUsUeUxs Ushd CMS o950 Ud
aUe3UaUeeUUU, UlGei U sUUci3Us GdeUszUsayY Us3 ai
aUsUsgyoald " UjyycesaUUs yUsseUlUd, Uz’ LUJ;me«i:g’UlﬁJsquu

Y™

Uds o2693hRU0dUY Ueg. ¢UgURey 83U, UsUGGUaasUs Uds I
CMS g HoalUs3UUs U GguaUdeUUsoaegid Uayocegd UGdGUaUc
Uys GguaUdeyYUxys usUcUay erdPiess M wplasle e Bx gUd) ak dem iU

¢ usUGeye eadqid Ueg Drupal aU Geyld U ¥YaaU CM
“"Uy UteloslUscgi "~ UypslUceeysasag, A ¥vd ¥Yydy U aUs GUaal
Usy Ugad UsUlsaUgUsat 3 UGUjesol 3. ¢  oliss¥h Ulgtely Ug
UsUsitisoalUgeysys UGUyesot3, K ¥vd UgUe Usg “~jrvURUg
s avelUUsose.

C

2.2.2 Drupal

g8 Drupal UaszUs y3U GiaUdeU uUsUcUayosldd O a0
GoUtssaUgUoat 3 UGUyecgot3, o3 Uegeysae GUds oot 00U ")
Dries Buytaert Us 2000 oaUs yoaUsUU U3z BHdEdWHU s
98693hHU0dUUYg "e6g UsUdyUUs. ¢6 Drupal GeeUy U Uszs
Gdge UyosalUebUseseysyrs oghbl qUsoat s (Geyy¥ys, ~UsU o

] 3
U0dUy hUqUUG, UgUeszald oaUs UGGYaUsUd “6g “~jeudy

Co

g8 Drupal UasUs bUGsGeyse U UpdyrvrUe UjesUUsaUsss

UgjesUd YBpeestls Ud dUegUeasiid aUsUesgyosahlduUU
Uyjeesahodidd, Ud UsUcUajyosid 6ydqatUis, tesalUsreyYUr:

8 https://wordpress.com/
9 https://www.joomla.org/
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“"Olaxys (Fields APl). K atGdd " Je0ily) Y9 gal £dalge
oy gled e€3eedd (Cache) oaUditd oaUs ueecUae Uszg djyU
Symfony Dependency Injection, ¥3U GgaUUUsafh Usg
U¥s g dj UGst 3 Usg GglUeedUUhadU; el a3 e(yddesptiesn dledndc yy

A3shUqUUd @EMAdWIVas)egs © Uye 6 e696ia3 Ud Gge Uyosia
UshUqUUd "gyes3U (core modul es), Gg3Us@GidUy heUs U
UsU Ui GtdesUUs oaUs tGsUUadUOUUSs 11l.bUfﬁlL@’d3aUaaees;prﬁqu]&G
(custom modules), @65 68 6aUd gee 6sai3UUs U Uc

UavyadUsUU UGUyecgoed.

Uye UUU (Bhemaeiok)aesegs Uds 6 Usse " UjyeglalUldd Usg
“38Ui "¥3 Twig aUs U sUyy 8g3 Uds o adstcehseentesssh bdibU
Uxr 3 -dgU eaY U wthemésy u b

Bs3URUqUUG j(EenGUateiiess) Uoaj eor3soslUase aads Uesg e63Uyo
Ug 6 689deys3U UsUsoaUaeUs3U, UU 6 8aU yecegs Ud ugsU
30U eellc ecoqadBild aUbuwrn &l es) .

Hooks aUs g djdéabDdupskervjeedgyyUs GdelUalU U yaUlUN
GgsUy UeliUsd "6g oUesci3UUs 995U GgooalUejseyslU ol
UooUojy Ueeysys GUe tecUase Uszg dyyUdiodd (service ¢
Us 6 dgaUalsz Us U UsUcy dioeas eoelised oaUsUesgy)oasaf
i aUdeU eyay Ueg UscUaasg

2.2.3 3 600d)90Us0yd ¢Ucsesasgoald tGUai

¢ Drupal Gge oadyt 300Us UK y3U Giszeeaee UUc3eas
J3g d) UUdqUe HOGe aUs UgUe Usg ~UavyU(.

PHP:Aa3Us 2ot 00U "~ jeoj3UeselUUslesi "6g yeUs GecUlsUG
GU0ds “~aUgy ¥ Usg Uszg dy U0U0dUe. Yy haUsUUs o250 oo G0
"3 803 UeelUUslesgi (o@aYulUsd, ooadjclddzopdigild, 8.0 Us W
yeUs Ue aegUstlUUa eU GioeyesaU Uy UaldyostlUsay, |
constructor property promoti on ("3eUovoe sltsc U
constructor property promotipd - s Uy y ~ Us Uss3 UUgURecy 836 63 90eh oaUs
esUd oaYldd U UgdUaUd GUsd ~ Uy UeyUyegd Uesg ol
U UsUaUebUshelUss oatilisalU (boilerplate).

Symfony'2 ) healUsUUs 95U y3U PHP “~aUatGse Us¥Y Ugsadd U
U UsUcydqloscee 896iel03U GgalUUsa¥Y (components). |~

~

GdeUsUsoah ey)je6d Usg "gresU Ueg Drupal (lUsUcsyWas »l

10 https://twig.symfony.com/
1 https://drupal.org/
12 https://symfony.com/
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reqguest/response HTTP), Routing (Ujeeegahodid),
Event Di spatcher (edeUssliefhd oUoesfhUxs).

Twig: ] "8 UUaUa edecUs "3 6U0i " ¥v3 UsescUsi oairilisalU ¥d
toUcryoateh eU0UsI O'SGCJSJQGSUGEQ a28090ed aUs aa0o
g elUeyssd eU0U0UbaqUL 3, dgasddal 3, by he¥BdqUUGaaU,

"1 eUi " ¥s3.

HTML5, CSS3 o34 EBdotgthap HTMLS5,2g@sS 3 sd)ad UBo alt dits
d UeslGysostdq Udd usU UlGed Usg 6jpedlUd ( eg UegdUsas!
y3U Ugyyyd o6 do<Ema e 9sleillss FapntUyyecUs yUessceU
bedddUsoeayd esaYlUsd CSScdJdd ggoalUssieyd 00Els duviGe

JavaScript iels UdAuérayg,; ¥ Usg ~Uea¥YUd ) dlsece 6sU
UsyY Ugadq tUtUgaUesoat 3 UsadaU sty yYaUr¥s (AJAX, U sa
UsbGvyeUUveysd GUes3 “~gyesU Usg Drupal U Goas f

Kooy Yiey e6DeMUds U UzUyoU0GaU o2UoseshUxs (" e6g Uide:

cyealUd aUs Uds UGUyesoe).

FcUOlosUose odYldgepbDiepps vy aiUdyasUs “"caa¥ GecUlsUs?
GU0lseys3rs, W MahDBMy 3QL Post grgesSQhlcecs U 63 oUs 1 3U0UUs
GU0leeysrs U GUGe tUGsUecyyoleh Ux3s bUGosoat 3 uGtUUseySs

Composer:B composer UasUs 6 uUsUcUsystGUed UszU; UedUxs
UGUjeeoed 2a300Us GU y3U UyeUae (composer.json),
Urs basbasesddeat s UgUis. jJoaheU U sU;y Us WHRGH) Un
autoloading’.

Drush: ¢ 6 D¥uBhupal Shell) UasUs y¥3U Usltusa¥Y GcUlUs U
Drupal . byellyy Us UsUesayd UsUecUaysldd (aUdUy s
cJdiseae 696i30Us URGa eUU‘?‘ Ud UsUlsaUGaU dgdqd Usy¥y
(".6. UGUjecoe UsdeUj a0 bytGdd ulOluseysrs i 000y
Docker oaUs Copt@Umzecadamdl obrs containers (uUscUanxr

(i mage) GU U a Uute aUsUsgjosaei GgtGUeelUUed “~8g (
e Urs GgaUUUssat 3 Usgd eUsa U Usd UsU; Udg@dld Usg
[3]. ¢¥UDoU&kedq ~aUUGH;eU "6g oaUdesy;vaGU0U Ud ecjedd
»6o9ol0ec99a8i. ¢ goeedyUdud UgUed Udd ~J UsUssed 1us
UsyY Ugadd, Ueeaset 3 aUs "~ UjUorvoed, Usi. wVaUd8FUaas
(aUUY ecevoasd UsUlGey UUsoat s “~aUUGBy el 3).

13 https://getbootstrap.com/

14 https://www.mysql.com/

15 https://mariadb.org/

16 https://www.postgresgl.org/

17 https://www.phpfig.org/psr/pst4/
18 hitps://www.drush.org/13.x/

19 hitps://www.docker.com/
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3 jgdUsUssae 6adud aUs OaUseced Y

GdUaed UgdUsUsoas eadid aUs @ yaUoseed "~ J HODBU
a¥YdU EidUdeU @sUcUayslidd zUddeyUxs. EU
sUd oaUs @5 GecUUseayd UUcssesreatddiwslc dd.,U
aUs Ue "1 d UgUyd Uszsse 896is3UUs U/ U
auUd.

Co & O™ N

= Cw o
O O W CCc

Cc™ ®
co @,

2.3.1K 3 s P & u(Sidgte SigrOn)

B edeUsstehd Udd UssUaUd Gi 3
y3 U3 aU3U4eah "¥ye68 alUs y U U]

69 6, eldU0U0Ud 30U UslGyYoegs UU us VgUpgowy degyg

Uy a00Y UsUutUUeeysd GUs UeUUc{aUqaf] "0y sbYaoasa3

Gy dioee 898i3 y¥3U os693f aeoU;ysUleh o29U “~gooayd
"y vyUfhoecgaalU "6g ) dlioseglidodeg U85S008 03 Ulg3aCAhHBc( €an
Service¥’, SAML (Security Assertion Markup Languade)OAuth 2.6> [ 4 ] aUs Ol DC ( Op

Connec*[ 5], UU 6 e6aU UsUaie3UUs ~ Uy UsavyUr:

v C

@

)

C

@

w
C*Y <«

6 CAS Yy yvyURoesaeas oaUsUjseed UUgUes sadidd eg bUG
eydr HTTP redirects oaUs (GUdschdntdedPakdgdUlss
UGUyeegoed aUs Uesg CAS UlsUssgesliUe

6 SAML Y} vURoesaae “~6g bUOaesgUUUs a0 UszUUsaaUose 0l
Usg GgeaselUUy dqUe (browser), stuUssoafh 05U Gi 3sul
(Enterprise SSO).

O OAuth 20 & OIDC FEgsugUtehd ~jyUsoahoears hH eg Us O
UzegloscitihUdad (authorization) aUs Ues Ol DC
G;,qusse'eensUUg’ JSON Web Tokens (JWT) eyldr A
UGUyecoyd os0Us aUs o993dUL 3.

o EUs¥); 38 SSO U Openl D Connect ( ehd G

£
8 6jJeldUdd UsUaUUUgdi 300Us U K U(q
“ad

aUs GUd OGgsycUsU U sGU;yidUs 3 04Uy
“"adyelieyald (claims) GecUUseayd eU Uds UgURpU4d
eyyJegd Udd U sagyi13U0s Ue token oaUs, UGHOGe3 U
Uss uUdesegjoUa byYadd Uv¥rs claims, UuUsUGey UUsa¥Y

2860U); sU0Geegi oaUs 0Ud GgsyecUsU 6 cjetUdd Ggsiuy!

20 hitps://apereo.qgithub.io/cas/7.3.x/index.html
21 hitps://www.oasiopen.org/standard/saml/
22 hitps://oauth.net/2/

23 https://openid.net/
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2.3.2 0OaUoeced Yy habUGdd dYGUs AfRoavs (F
B yaUoeed “jJhabUGdd bY 5 s U
U

JUal0a y3U U
“euUadl

toaUsvyeyYUx3s [6]. ¢U lesalUsiLelUUU ul 3 UUs L
"Uyyees3UUs GUesgd cjyedlU0d. zU0 UgUlhee U0eBU Uiyshp Uss,t cd
jhae¥sa “8g oaUUyecUs. ¢gU “~aUe3UaUeeUUU UgUei Usg
saoseYoarlidd oaUs d UgeesaalU 8U0Uds uUsUscUay siq g8 ¢a
h eg 65 cyeadlU0d yeegs UsUsyosUeid J Aacsgd
¢ Drupal go9edUUUa Us e83Uyas RBAC eyly Usg fGgi
UshUqUU (module) utdets3Us GU UyeUaU *.permission.
8  egalU UsUstlUescUa U oY 85U gooalljeoyg@Eeald dUa0mpd j O
“"UysUceeysag, 4 hAaGbUGd GU usUcUsystUseayd GUeaalUc
d Ueg GgaUeeUUsd eyl UeO'Ut’jeg’

Usgd UsUcUsysualy
Uayoceg hubU&o[g’ (adid € 8s eadMtUrddliUdh aridledirisy) eddl
8099 %® Ua»yoeeg y habpUGdd, d e ealU ¢ @ U VI

!
UshUqUUd (modules) 295U Ue33 yalUoece GU U a Vie ~U
Usg Drupalissign§)i el d Per m

24 https://www.drupal.org/project/field_permissions
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teosUBUwgdeiUdd 6 8 6ased eyly Udd Us UsulUgUsoaed s
aUs 03 000dyshUqUUYg "6g tUdeslGslUiegs 85 aUddodUyd.
FgiUUUsayY @osU Uled jydqaULs
gea 0iaUdeU, GielGy3U U Usd Us¥YooaUd Usg oa¥YdU } ha

cyetld:

1. AdminUI:”BU} yeUs Ud tUsU UlGe UsUcUaysldd 95U Uass
“ye0lyy Us a0 Ulyd o29U Uds UgdUsUsseae sadld (
(Manage Users).

2. Professor U:j] " e UUaUa Ud wGsU UlGe Ueg oaUddoqUe. t
UgdUsUsoeas sadqidq (Authenticate) waUs Ud usUcU
toUcUaystdq Uv¥s ety ¥r3 eUddeyYUys (Manage Less
Gy UaU0d) seUeUys (Manage Activities)
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3. StudentUl; "8 UUaUa Ud uUsU UlGe Usg GesUdqUe. Yjycaly
(Aut henticate) oaUs Ud usUcUayslid Uesg asoUj sUt
Uy UGUd) sAUqUUG eUddeyYUxs (Participate I n Acti

FgadUUUsoaY A 9cUsjdqiosUeed seosoaed

KasUs UU UlUeesoayY GUsscUalU acosliesoci, UU 6 calU ¢
“"aU0UGRH; eUd. Koo Ad Uesgd UaszUs d U UzUyoU0UGaU, g}
GoU UGt 3 U¥s 63y dqaUit s U Ud bylgowdikgyBdsyBUn. U~

User Management a3 Us Ue GgOGUUUsah UsUcUaysddd Uxs 64 d
UgdUsUsoaes 6adidd, d 6 s8aU cjydises 8sU0alUs U f
toU UGe tsUcUaysddd 63 diUt 3 (Manage U8ené&l)lJ) sAhs"’

o

i 60de U SSO Server 25U Uds UgdUsUssc 8adqlid Uasa¥Y
Udd tsU Ulled Manage Data. ¢yoaed, ~UyycUs Ud usU’
U helUs3U Uy aU GgaUUUseay¥Y U  sagehesentdActities ®dgnagerent,s o e d ,
Notification Manager oaUs UasUs U Uy UaUdUdq o250 C

GrtGUe oaUs UGBGUeae aUsUsg)oaU Usg GgGUeeUUs(.

Lesson Managemenj: * 6 UUaUa Us GgoUUUseafh UsUcUaystdd eU0Ud
Aut horization U f Ue “~3eU3U0GUjdys GgaUUUsafh UsUse
GgraUp yaloce Urs U U;Uauq[]vs tosaUsyeyvyUxs (Usg
gbUsah "~ UypycUs Uds 9L°J UGle Manage Lesson Spaces
UddodUe (Professor 1)y, oaUs Gga3tuyUOUUs U Ud b

O Co

GoaU Uled Manage Data 390 Uds U ededdgidd calss gds
eUddeyU~vs.

Activites Management; ~ e UUaUa Ue GgaUUUsoeafh UsUcUaysddd U}
GoU UGe Authorization U R Ue Gg@GUUUsah usUscUay sl
UosoaUsvyeyYUy¥s (Usg UsUsis3Usd 6jyedld) K addd, Uy
Participate In Activities, 89 8 6aUd cjdlsee 85a
Usg GesUdUe (Student Ul), UsUatGUesscU. ¢gyoacd, =cy¥yiI
GgtUU0Usah Notification Med&ddger (590. UGadUR ddbeayg
i) 0UGUd) sAUqUU) oUs Ussesidyd €U0 Ud ey3edd Udd u
t0liseeysrs (Data Storage) 290 Uds U edealUgld
iy 0GUd) shUqUUOY.

Notification Manager:Aa 3 Us Ue GguaUUUsoafh uUsUcUay)sldd Usitas’ @
Notifications GUe GgadUUUseah UsUcUaysldd uy 0aGUd, :
Us Us~vUU;sefh Gi GUdeU Email Server 250 Udag U eaU
Usgd 6jedlUUd Udd Uesa UsitiUgUsoeaed ~aUUGHy eUd (GUs

a0 Ulle Manage Announcements, d 6 6aU 6ydqliocas’ a:¢

Ul') 99U Uds usUcUayslid Uxys UsdoesBdelBus htdsigz atlis
UsUGGYasl0d ~rvd 8 aUddodUed Us) as0OUUs ehsae U:
Data Storage (UlUde. Ud bYUd teeysrys) eyay Udd
G0lieeysrs UsUescgsstL aUxs.

s Ug
o
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EgadUUUsoafh @UOlUseys¥s
Data Storage}] " e UUaUa Ues GguoUUUsafh U edealUgldd uUlsey:

a0 UlGle Manage Data, dq 8 6aU e6jydises 6sU0alUs U
Management), UsUecUaj;sddd et} ¥3s eUddeyYU¥ys (Lesso
(Activi ti es Management) oaUs utUsUcUayslidd Uste sseidU:-
UsUaGUescy3s GeUUsoat 3 tUUeey3rys (e6)daUiLs, 6L} ¥3 ¢
AKz¥xUU)p saY EgGUeeUOUU

SSO ServerAa3 Us UsyvUUps0f GiadUdeU -Omyg.dUepbbégsandldd
GgtUUUsafh uUsUecUaysldd 6j3daUits (User Management)
GdgtdUeelUUed (oaUs Uds Uooy UlGe Usgd)

Email Serverj " 8 UUaUa UszxUU;safh (i GUdeU U et Uesaeoaed ed3
poUGg3tiyUOUUs €U Ue GgaUUUsafh uUsUecUaysldd Ustilae

’ 3 U0d

56



o < o

4.2.5 @oYoyUegeU B3sUsUeU¥y3s EKFguiecUUaGU~¥s
D ED T

|
|

[«
\J

V)

[

nnnnnnn

W/

U} so0) Ulle Usg s UoipyaisWiad UkxsUc Ue Ux 3

g UosYo) UesegBalBdelw&op B UijdglleyscUs Usz3es6a6c
GO0teeysrs Uddg Us UsitilUgUssed ~aUUGHyeUd. g6 lUosYoy
Ud e¢U Usd o2UssoalitlUsd aUs UszUsilsalUidUsd Usgd ol

£
GdgteUUaaUsd.

] 3UagUsahUU; U GUs UsYoy UeeU eUd GUas3e3UUs 85 Use
B3URUqUUG 3 da0 s
User (jjyealdd)

U0aUa Uds “~s6 bUlGsse 630RU0UdJUU Uesg UGgaUeeUUs
stisalUgeysasas Jhass cy dqaUL s
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o id: ze3Ulsoah UsUosryostUsah

o username y3e8eU Usg 6 eldU(q

6 password FyrlUsoahd Ueg ejedalq

o> emait s Ui dgadd daUsaUjessssi UUecgujeeUasg Usg
o role AReoaed Usg 63 eldUd aUe GiaUdeU.

Student (ugesUdqUed)
A&Oeﬂaaﬁg&dU@Qg ¢3PRUBAYYd Geoyiadd | SA.
isyyabeUUOU

[an]

o 1z JJodehd ©€dUjyieg Uesg (GesUdUe.
o admission year OUsd UstdUorvoed
o studenttype ¢i "ed Ueg (GesUdUe ( .e6. “~38 UgesUahd,

Professor (7UddodqUed)
AzxUstaalUgld Wdegr e@iUdBdd)dd Geylidd | SA. U o3

professor type" Uy y 663 UUs U f Us SSO oaUs uUs UasUs U Us
"Y¥y693 Useyd h vd cposulUalUsah KAy UgsdqUsesoah HYjyelr soc
«@UaUBBHdo deUesdle” aady yUed TUddodUedeUs Rl Uesgy.ed TLC
GisxyyateUOUU

6 grade ®UdealiU FUddodqUe

o professor type ¢i " e6d FTUddodUe

o

B3 URUqUUG Ko UstilUgUsoait 3 jJ3UsoalUscysrs

Bs 63URUJUUd Us UstiUgUsst 3 UsUsoeaUseysrvrs U sgUUaasi
sglosUtUsay Ue "~ aUalise UsUzUorvoed Urxs Us UsitUgl
GgooaUsUj13630U0Us HaU UU GUescUaU Uas Ues sU’jagysidsg
oy UaUdy shU0dUUd (Activities) U 8UUasi3 UU Usa Usiul
63 URUqUUY, 63 as630Us oaUs oY 6sU0d UeaheU, K ¥vd 2
U U; UaUqUUg o250 Ud us Uﬁﬂ F>Bdgds diday B9 Wikas §Baeids Uk’
Usg GesUdUe y¥vd Uds Uszsesafhodqld.

[

Lesson Space (jtjyed zUdeeUUs(Jd)
1309'430?’L°Ji09 Uss 6t} 6 eUdeelUUsd GUe @i aUdey el
GisyyateUOUU

o id: ze3Ulsah UsUosrystUsah

o5 title: gaUesed Usg 6t jeg eUdecsUUs(d

o descripon YUj soj UGe Uesg 6tLj36g eUdeeUUsd

o is acve FUUYGUUGd Ueg ctLjyeg eUdeesUUsd (U3Uyohd/
o created ¢eUjeedaal udessgy)oald

Activity (o UaUdqyeshUdquUU)
AasUs d oUssalUgeysd 83UhRUJUU 295U a¥YdU usUlGey UUsa
isyyabeUOU

o id ze3Ulsoah UsUosryostUsah

o title: gaUeaed Udd uty UGU0Ud) shUqUUG

o descripion B0} soj UlGe Udd uty 0a0dy shU0qUUg

o is_actve F¥UOUyYaUOUGd Udd ujU0aUdyeshUdUUg (UsU0yoe/ Us
o requires team Kalued UJ UGUd) ashUqUUG (eeUlosose/ UUceosacx
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o> created ¢eUjeedasalU Udesaegy)oald

Team (Be¥YUuU)

o

j30Us " jetr UiUs Usd eeyYuld Uxs GeasUdqUis aU0UUY Uqs

GsyyateUOU
o id: ze3Ulsah UsUosryostUsah
o created ¢eUjeedaal uUdesesgy)oald

Announcement (]J3Usacasrlid)
j3Us jety Ui Us Usd UsUssssit tlUsd Usg GgtUeelUUc(.
GisxyyateUUU

o idd ze3UlUsoafh UsUoszryostUsah
o title: ¢aUeaed Udd UsUeesasxldd
o descripon YUj a0 UlGe Udd UsUessasrldd
o is_actve FUUYaUUGd Udd UsUeesasxyidd (UsUjoe/ UsUsU
o created ¢eUjeedaal udessgy)oald
¢i 89 @) UGUd) o9cUeUrs
Bs UsfhasgdUd 63URUQUUY UasUs UzUstusali GUsd Udd o
deyaUxs | SA.

Vote (qdiGeiaey al)
j3Us jyety Ui Us Uess Ui 6 Wy UaUdy shU0dUUG o250 Ud yo
GisxyyateUOUU

o multiple choice @g3 UURUqQUU "eaaU a13 U UszUedUrs

o possible answers yaUd 695 UsUdylseUd U sacoyd

Define Paper Topic (Bj)ol
j3Us " jety Ui Us Uss Ui @
isyyateUOU

> journals list: sadUU U sGUdeegsasat s ~Ujyseslisal
Yydy¥ys “3e68d eUayUd GUe ~aUalise UgUed Udd uy Ui

> exclusive_ journals: Boolean “~Utae/ UsUossyvysaU
U sesoe dU U seayoUUUs UgualUdyy U Uds saaUU |

Selection Of Paper Topic (K saeo2e UyeUUsd A5 oUla
j3Us jety Ui Us Uess Ui 6 0y UaUd); shU0UqUUG 250 U saa
isyyabeUOU

o unique per team YU} se) sliefd U seacoed Ushd dyeUUecd U

Presentation/Examination Sldil ¢ ddU ) 6 g G/& &)
j3Us jety Ui Us Uess Ui @6 u
isyyabeUOU
o duraton @sYy eaUsU "~ Ujegdalddd/ Usy UU
o isopen FUOUYOGUUGd (UsUjyoe/ UsUsU)oe)

G
UadUdy shUqUUG 290 oy YUd

&
[Sx
Y— E(

Co

dd
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Avail able Hours (gsUdylGseUd ny 0d)
Fge oad) vyeUUsosae 63URUQUU o09U Uess “~jel0GU96) 90
Uy 0UGUd) shUqUUG o) ¥YUdOGd dyGdd "~ UjyegtalUidd/ Us
isxyyateUUU
o start date ¢eUyesedsalU aUs 13 U O3Uy3dd (Ggseasaasi I
o end date¢ge Uy eed3alU aU y

C o
C«
Co
ok

Us (434U sesdd (Ggseasaasi UsUl

Create Team (mdessegyoal BeyvyuUd)
is¥vyaleUUU

 max_team_members: zyos0GUs “~eaeded UUhphers Us¥Y ¢
> security: 7TUdejyasUs Us d GgeelUOUsce Uxs egUal 3
seyYuUd

Quiz (7egas)
Ti}poU 3U0UpUqQUU 290 Ud U0y U0aU0dyeshU0UOdUU Ui "6g Qui z.
GisxyyateUUU

> repetition_count: zyostUed Uysdefhd “~je8 UdUsi

Ba3URUqUUd B0y sUceeysag

Cc

Topic (UyeU) o
] "eUg’ L 3U Uu dyeUuUuu Uu
aUUY Ud usY) aUs Uvys
is¥vyaleU0UU

JjoUGst 3. mdatr3e3UUs U U
yJ UG0d) 9eUeUrs 6y o0eai dyel

o ™
Cc

o title: gaUesed UyeUUs(d

o descripton FEi 3Uesed “~Uysoy Ulie dyeUUscd

o paperlist saGUU GeUUsoat 3 UyoUGsL 3

o details Yoadyeleyald GgliecUUsechelUslUd U Us dyeU

Questions (
Ti}poaU 63UfpU
isyyabeUOU

et Usd)
0;?09&0?3 990 Ud uj3080dy ahUqUU Ui

K
q0

o titl: gaUesd Udd Uyt Udadd
o descripion ©U0) soj Ule Udd Uy 0dadd
o question grade dUdeesacgoalU Udd Uyt U0dadd

gi 69 Ky rUeOGUrvys
] " 8UUaci 3 UaUslsalUi GUsd Udd oi ) sUd e3URUJUUG Uy o
Uni que Answer Question (zes3Utssaed |  ¥YsUdudd)

o

j3Us " jety Ui Us Uess Ui 6 Up10didd €U ee3Ulsoae G
isyyabeUOU
o possible answers s Udy se Ud U UsUeGUsd
o correct answer EyGUe U yvsUduad
Multiple Answers Questiord e & a U] a8 Uk G Us d
j3Us jety Ui Us Uss Ui 6 Uy UdGdd eU "coaalU ayd O
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GisxyyateUUU
o possible_answers s Ud y
o correct_answers E¥ 0 Uy

©Q
C«
C«
w
C
©
Co
Co
(O]

Yes Or No QuestionX Uay ¢) 9
j3Us jety Ui Us Uess Ui 6 U311 0dGdd 3Us e heo.
is¥vyaleUUU

o correct_answerE v G Ue U  ¥s3 Udud

Matching Question (jJ3UstUsacsldd)
j3Us jety Ui Us Uess Ui 6 Uy10didd UsUsGUsacecsalidd.
isyyabeUOU
0 lista Yy
0 list by Ui

U 92821 3
U U sae21L 3

Open Text Question (KaUidUje TUacsUsa)
j3Us jyety Ui Us Uess Ui 8 Up10didd UaUi dUjeg oaUsey
GisxyyateUOUU

o freetet AKaUi dUjyd ("3 hUg d) U yvysUdad aUseysag

x

Bs3UAUqUUY | eUUaUGeYUxs

Result ()] e8UyaUle0)
] "8Ug 13Us UU U 8UUeay@eUUU U¥s GgeeUUBGL 3 Urs (g
GisxyyateUOUU
o idd ze3Ulsoah UsUosryostUsah
g¢i 89 | eUUaUGeyU~xs

] "8UU0aci 3 UaUslsalUi GUsd Udd oi ) sUd e3URUJUUG U @

o

Quiz Result (jJ e6UyaUtGeU Qui z)
A&Usuerguq Udd oijoUd 83U0UhU0qUUd U sgUUaUGeYUxs (

8dd | N@WiuD EA rusgw; diry U(Ujl(J éJ?‘(assLﬂd dedU yQeull Cze)
GgeelUUsced GU y3U o@egas GcUUasUOUUs &0 Usdg U
’ J UsUatUsoscae GeaslUqUe)

Quiz Answer (] ¥s3Udid Qui z)
B3 UAUqQUU o250 Ud U edesalUgldq Uxs U UsUeaUxs Uesg
Quiz.
isxyyateUOUU

o answer | ~¥Ys3Udad GesUdUe

o answers YeaalU ayd U UsUetUsd GesUdUe (aU GgoaUs
Answers Question & Matching Question)
grade dUdeesasoal

Ox¢

61



Reserve Slot Result
KzUsitiaaUgid Udd eijoUd 63URUJUUYg U sUUaUleyYUrxs
Presentation Slot.
isxyyateUUU
o reserved date ¢e Uy eeda3al o) YUdGdd
o reserved time n)} U o) YUduadd

Vote Result
AzxUstiasalUgtd Udd oi}sUd e3U0URUqUUYd U sUUaU0GeyYUxs (
is¥vyaleUUU

o vote_answer | ~¥3UdGd qQqdadaedey) aUd

Paper Selection Result
AzxUstasalUglid Udd oij)sUd 63URUJUUd U sUUaUlGevYUrs (
Selection.
EeoyUsd
> zyay Udd GeyGdd | NLpuxE (Glgyseil)OUUs ¢ U

Paper Definition Result

AzUsitaslUgld Udd oi}sUd e3UhRUqQUUg U eUU0aUGeYUrs (
Definition.

isyyabeUUU

o papertite ¢aUaed Udd U;:JUG Ud .
o paper_descripton YUj) so) UlGe Udd Uy oU0GaUd.
o status FUOUYOGUUGd Uy oU0GaUd (Uoejyaddal, U 6y jalidd

FglcUUatUsd/ A3Uy UetUsgd

o Professor creates Lesson Space (1:BN): s UddodUed UdesegyolUa 61l 8¢
aUddodUed € 683 Ua 30U Udessgyoelils "saeasid Gl ¢
idesesg)oUalUs U y3Uz aUddodUe.

® Professor creates Activity (1: N& aUdo[oo[Ueg’ idesaeg) oUa U;Uﬁqu;s
e 63 Ua 30 ltdessgyoetls "saeayd Uy UG0dyshUqUUY.

aUddodUe.

o Professor creates Announcements (1: R): aUddodUed tUldessegyoUa Us
aUddodqUed e 63 U0Ua 30U UlUdesasgjoetls "saayd UsUs
U h y3Us aUddodqUe.

® Student enrolls Lesson Space (N:N8): (iesUdUed Uooy YGOUUs a0 61y
GeslUdUed e 63 Ua 30U Uooj UGUa GU “"eaeacid Gl JBQg:
30U yeUs “~gaoasid Oooﬁo;Uaeysegg’ GequUyg’

® Students participate in Activity (M: NB o GGSUqug’ GdgeeUUycegs a0

}

GeslUdUed € 683 Ua 30U GgeelUYGcUs GU "~gaooyd U
3U GgeeUUYO0ceg3 “eaasa (GeasldqUyd.
o Student forms Team (NNM)B (GesUdUed GcdeUUasgUs e6eyYulU. O
Gede UUatGUs "eseeayd seYiUd. zaU ese¥YtiU U gUUaUal
o Student associated With Result (0...1: )3 Ud GeoaUdUed ¢ 63 Ua 33U
U eUyaU0cU © 30 06cU0UasU0U0Us U0 "goaaY U gUUayd

iesUdqUe.
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Lesson Space Has Activity (1: NB 6t J ad ¢Ud
eUdeeUOUed yeUs “gaayd uy) UOU .
Lesson Space associated With Announcement (1BM)1 j} s dd e eyddibafUoa s .31 G Us d
O3Ud o613 e6d eUdeelUecd yaeUs "eoayd UsUseosstL Ol
eUdeesUUcd.

Activity Has Result (1: N)g t) UG Ud) shUqUU yeUs U sUUaylGeUU
"goaaY U gUUeaydcelUUU. 7TYdU U eUyalUGeU UlGey Y cal
Team participate Activity (M: N\Bs ee YuUd UGgeeUUycegas GU uy UG
e 863 Ua 3U UGgeeUUYGcUs a0 “"eaayd Uy UGUdy ahUd
GdgeelUUYlecegs “"eoayd seyYuld

Teamassociated With Result (0...1: ¥): s e YU U ¢ 63 Ua 30U e€d3s ycUs o

- )

G6U0Uasg0U0Us U "gaaY U'eUUayﬂsUUU. TYdU U e Uy:
Create Team is created by Team (14): ¢ ¢ YU U qaseg40UOUU9 U’ e
Gdeoseg)oalUd eeyYulUd. TYdU eeyYuU Udesasgy)oUalUs
aUs oa¥dU tUsUlsalUfGalU "Create Team" UdesasgyoUa
Quiz includes Question (NNMP3 U segas “~UpesyecUs UpxyUetUsd. O
"goayd UpyvUelUsd. TYdU ULt U0dad ¢ 63 Ua 30 "~ Uy«
Selection of Paper Topic includes Topic (1: K): tiy UG Udy s UqUU U sacgoe ¢
"UysalUeby¥sUs dyeUUU. zaU 03 080dyahU0qUU U saa2
dye UO0OU. TYdU dyeU " UpsycUUUs U K Ueyosbitd eal
Paper select Result®#gi tNéclWgedddopiUé sg®odd : dh
"UysalebyYslUs y3U dyeU. Yeaoa¥Y U sUUesyidceUUU C
"UysalUeby¥saega/ UsUlGy); e3UUs GUes atse dyelU. TYoc
“"UysalUebyYslUs Usyoabi d y3U dyeU.

Question Has Quiz Answer (1: N\):a U U} t Uddd yeUs U UsUetUsd. 7
ycUs “"eoaayd U UsUetUsd. TYdU U yvysUdad UsUdy;y |
Quiz Result incluges UQeiUyolRNdswWetlsaglgu?y: ’U;s
Os3U U egUyalUGeU " UysaUeb¥aUs ealU © " UpstalhUOUy
Usysbtd y3U U eUyaUlceU.

Presentation/Examination Slot has Available Hours (1. Nj:a G] 8393 s |
"Uyeglaltdqgd/ Usy0U0Gdd e6j3asls UU usUdyiosclU o)
"Uys00GhHUUVU; U "Up¥Ydgy U GsUdUGesehUJUUG. TYJU U
y3U sl ot.

KzUslosolUi GUsd (1 SA)

User

UoaYoyUeelU "0U)yosaUeby¥sUs Usd "~ Uy Usa¥YUr UszUsiliss Ui

msYoayos0d 63y dqaUts UsUlGeysayY e¢U Uss jhae Usgd.

> Student (GesUdqUed)
o Professor (7¥UddodUed)
Activity
AKzUsitiaaUgidq Uy UGU0dy ossUeUxys UsYasoU U0 Uss Ui  @.
6 Create Team
0 Define Paper Topic
6 Selection of Paper Topic

Ox¢

Vote
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O«

Quiz

Presentation/Examination Slot

Ox¢

Question
KzUslaaUgld UjyyUedUxs aU uUsUsayslUesid Ui 6gd.

6 Unigue Answer
6 Multiple Answer
6 YesorNo
6 Matching
6 Open Text
Result
moY¥oayostd Uxs U eUUaUGeYU¥ys UsUlGeysa¥Y U Uss Ui =
6 Quiz Result
6 Reserve Slot Result
6 Vote Result
6 Paper Select Result
0 Paper Definition Result

4.3 Jae cadld

ge Ui GU0UdeU yeUs goae 8sddUa U Gioecyesld UUcsaac
UseesgdlUa UjyeslUUsalUs3sa¥Y "y AUg U U 0UU 6 @alU U300
Uaa¥ oaUs d Uzse s0UaU Usg. ¢ UAY alygsadr gUdkd) "UsdBU i

"3 803 UeelUUslesgi PHP, “~98 UGgooeUejyseys3U Uds yousal
Ugy UaU g etUeysadq Udd PHP U f Ue Drupal, Ue @8 @a
Drupal (10.6) U saydddaelicigg fUsh G eUeylssU st eyasslt Ullify y
UsyY Ugad Gi3dU0OUxys UGUyecgot 3 s8U0Uesi eU UslvyeUUrey:
pUalUU U 9 aye3 Us¥Yeagld aUs tlsalUssahodlid U seasoed
iosU Ud usU UGe Ueg cjyetlUd 6jydisee 8sUalUs, UaUf
GUaalivys oaUs "~ Up¥yYoUOUUs U Uds PHP, YeUGU e yeeUC
dq JavaScript 60 GgsugU&éfggeUadigs UabwobBdesys | Qi
Drupal ¢ Uszse esadlid Giocyesadd JavaScript U0 sUy
GoaU UGut3s “eg bUaUsi36g3 GdeUsUsa¥Y Uds Ue Usj;alU c
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29 https://www.drupal.org/project/openid_connect

30 https://www.drupal.org/project/field_permissions
3% https://www.drupal.org/project/inline_entity form
32 https://www.drupal.org/project/conditional_fields
33 https://www.drupal.org/project/search_api

34 https://www.drupal.org/project/facets

35 https://www.drupal.org/project/better _exposed_filters
36 https://www.drupal.org/project/views_data_export
37 https://www.drupal.org/project/bootstrap_barrio
38 https://www.drupal.org/project/fontawesome

39 https://www.drupal.org/project/twig_tweak

40 https://www.drupal.org/project/admin_toolbar

41 https://www.drupal.org/project/fullcalendar_view
42 https://www.drupal.org/project/rabbit_hole
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FR4.2.2 Yyeliaes @ouY¥Y(] Baey dd 100% 00U, BUd s lessdd space
references

FR4.3 o Uoy UlGe/ ) | Baeydd 100% Soft deletee @onstraint checks

0d e)JedU(d
o~ e , - . o
4. 4. 2 YossWsWeg jzads ot ] "UsUelUTYS

a3 Ud-UWgfdehd toaUzs cadiddd zd sUsUsgjyosat s | UsUetdUxrs
ID ] "UaUduaq bdUde hdYaelasl| poalUssahodud
NFR1 jyedd ces3 Uy )| Bae ) dd| 100% Drupal 10.6+, PHP 8.3+, Bootstrap 5,
U0cseacgosal 3 Symfony Service Container
(Dependency Injection), JSON:API /
REST
NFR2 ] " hued zU0)p s0e| 70%
NFR2.1 ] B 849 add < q 2 U) soe| 70% AJAX optlmlzatlons service caching
t0gUU) hal" 0 gos 6ogBa3dgs perf
NFR2.2 50+ 0UUgUhecyd z0) sae| 70% ¢ UyycegtU U;csUUq
g elilUdyasUs Uds U]
U UsUesi 3UUs hexvd |
ce}chi”rr]g |l ayer 7~} 8¢
9Usi UU; d g esliUey 9{
NFR3 Kgey daUal & | Bae) dd| 100%
cyealqd
NFR3.1 Responsive/Adaptive Ul | Bae ) d d| 100% Bootstrap % Uhobilefirst design,
custom edu_barrio theme
NFR3.2 A3 s Ua-afedl oo k Yaey) dd| 100% Consistent Bootstrap components,
unified theme
NFR3.3 Navigability & User baey) dd| 100% Sidebar navigation, breadcrumbs,
orientation a Ud Wijces d) 3 (aldar menu
structure)
NFR3.4 AJAX @g3Uesosg Hael dd| 100% AJAX wizard, dynamic forms, redime
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updates

NFR4 J1680U0UaUB39g zU0) sae| 25%
NFR4.1 poUcryyoalehd | TUsal 0% 3 e ' @ geeydigasvide layer, REST
API/Frontend endpoints UTsvig templates) & & Y
Usa e accouglétiay HUg " @
NFR4.2 REST Maturity Level 3 z0) soe| 50% z f 3slevel 2,a U aHADEOAS s U o
[14] hypermedia controls
NFR4.2.1 URI Entity-oriented Beey) dd| 100% RESTful URIs: /activity/{id},
I/student/teamsy.o-
NFR4.2.2 jUsy;stehd ~d Baey dd| 100% z000dhy UGrad Uy cUag
support 29U topicf{
NFR5 ] 396 90GUaU & HBaey dd| 100%
Gl0leeysvs
NFR5.1 i Qs 1 90¢h d baey) dd| 100% Try-catch blocks, logger injection, user
aUdt 3/ 03Usy y friendly messages
NFR5.2 K 99ty vlid G¢ Beaey) dd| 100% Clientside HTMLS5, serveside
validateForm(), entity constraints
NFR6 JGGyaUsU Yae) dd| 100%
NFR6.1 ] GG Ya8300 Yae) dd| 100% Openl D Connect ¢U
NFR6.2 JGGyaUsU Yae) dd| 100% 106+U 9 o U 9, custoniddcess
RBAC/ABAC callbacks, field permissions
NFR6.3 J GGyatisU Yae) dd| 100% B attosald g etlUdy g
U UsUU0aUUs hexd s¢q
NFR6.4 ] GG YaO3RD baey) dd| 100% Automatic token injection, REST

endpoint protection
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GYyaUse "~ UjyeglsyYyslOUUs d goas 68sdeysd

eddd “e6g oaUeai Usgs Uesgd |
Uy ddd o Us Yiealsyblli qguU U
d 2Uddegidaglg 04y

Co Co
(@
(O]
o
™
(O]
[l )
(@
«
(en
X
o
=
w
Q.
«,

5.1 BlidoaUd AooaUUYOUUOGdYd & AoaUyaU
GsU Uds UoaUUYOUUGd Usg GguUeelUed g Yjcegsa Ui e
1. Uy UlietsUse KooaUUYGUUGd (Native)
2. KoaUUYGUUGd GU Docker (Containerization)

-

o

5.1.1 Y3eU UsUei eUsU KoasUUYOGUUGdJ
"ys3 UK Uds UosaUUYGQUUG Udd a2UUGHy e Udg, Ue Gi 0
GdgooalUe)sey3lUd "~y eh sdytaUsd. ¢ a2UUGH; e U yacUs G6
UslisahUUy U Gg3sstdUYUUs d cyetad OGfUNdgsgovdgidiunt
“"UyUuelislUse (native) UooaUUYGQUUGd "e6g "~ Ujysoy YiUUU
Linux. ¢ UoaUUYGUUGd GU(¥&PU caUaNagljoowsag ¥ mhag OBy ¢
eyiy Udd "jelyoostdd €U Docker. 9yexd, GdeUst3UU0C
atiseg Usg Do ckeermalt®wi ndJaddws UUs GUs ~aUalise Usg
“"Uy UaUa 0OUU>s
by e3 Uds UosaUUYGUUGd Uxs UaUj;Ue@Urs Udd UGUjecoe
GUe Gi aUdeU, UU @ @alU € @836i3 30U UoaUUURUWdaei 3
;U3 U y C Uai = U UUs ¥YaaU E ¥vd "~ j6d
a0d g dq 0 U

sudo apt update && sudo apt upgrade

sudo apt install -y \
curl \

git
AKoofs-WBy e U UsUgi e U3 U KooaUUYGQUUGdJ

U ¥sy UjoUalUaU Uszg dq) O0U0a tUsUla
OUOUGey ¥Yd ulleceysrs eydr HTTP/HT
sU Udq eaeyd Ueg installer Usg Co

TUdysU U U

o curl*> Ky oUa

pbee UUU U
Docker.

43 https://docs.docker.com/desktop/setup/install/windovesall/
44 https://docs.docker.com/desktop/setup/install Aimstall/
45 https://curl.se/download.html
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6 gt Zi G UdeU Uayoecaeg UsatfhGU¥3, U Uy UaldUe o250 C

Udd UGU;eeoed U K Us GitHub.

s

5.1.2 YUy UlesGosUse AKAoaUUYGUUGd (Native)

5.1.2.1 Y360 UsUsieU3a seoslesafh 05U YUy Ule

isU Uds "~ Ujya  UxGd Udd ’U;uﬁlesusal,yaemg’ U0ro3e UalBYstizUl Ul dUdy
A HUBAGEU Uooe UUWE UafaegdlU Uy oUaUaU GUe host Gi Gl
sudo apt install -y \

unzip \
software - properties -common\

ca- certificates \
gnupg
Koofa-by eU UsUeielU3e seosliesahfl 025U YU; UlelsUsae AoaUUYOGUUCGC

6 unzipAy oUaUae U elge alGdd UjeUaxs (.zip). | 3sc
"Uy UtelislUse UoaUUYGUUGd UsaUUaUaUUs U UgdUaUgd
"UsayUrs (dependencies) Udd UGUjeesoed.

6 software-properties-common: 8 U} y ¢ Us U dadaptiepotiierge d 6 8alU Ua:
U U; UalUqUd 9250 Uds ~} et deoasdppilmdej/the vil¥y @¢ s g WA
Us "~ UsayUe U3 Uas3Us Ugs3UUe d UoaUUYGUUGd Uxs

6 cacertificates-" 80 syecUs ~ 90U 68odUb® Ye (amtUasAl el tU)y
Uds U UesedUgtod Urs GgstiyaUx¥s SSL/TLS.

O gnupg® 3ae 6adid Usg GNU Privacy Guard 295U o8} g°

U UesedUgld UxdegPOzadlllsdoass U sd0Udyasg (PPA
8 egae UoaUdaGUUUUs d PHP.

Web Server Nginx

sudo apt install - y nginx

sudo systemctl  enable nginx
sudo systemctl start nginx

Koo fR3-Ko o UUY WedB&rgeri Nginx

46 https://github.com/giguides/instaHgit

“7¢ UoeUUYGUUGd Uvs “"eoUs 89dqUsoat s GU YaaU sE UasUs
Uy e UooUUYGUUGdY. Windows ~ W0Y T BsiodleU,collliloe® ¢ 6 6ia 3
Wi ndows Certi ficat emadage(rcee retynliger .Bowsgshell el Wbeags i

48 https://www.gnupg.org/download/
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PHP 8.3 e 300U @

sudo add- apt - repository  ppa: ondrej / php -y
sudo apt update

sudo apt install -y \
php8.3 - fpm \
php8.3-cli \
php8.3 - mysqgl \
php8.3 - pgsqgl \
php8.3 -gd \
php8.3 - xml \
php8.3 - mbstring \
php8.3 - curl \
php8.3 -zip \
php8.3 -intl \
php8.3 - bcmath \
php8.3 - opcache

Koofs-Ko o UUY PHRU G

Zi 0UdeU @sUc Uay s &MydS @iy Ged dP asliligereey S rls

sudo apt install -y mysql - server
sudo mysql_secure_installation

sudo apt install - y postgresgl postgresq| - contrib

KoofR3-Kooa UUY PWWGele p@dlay) stdd dyaddd opOlceysys
5.1.2.2 Budohd BYBUjUtelosUsed KooaUUYQWUUGdJd

beeU 1: Toavyse eadlid | e8dUUd)aeg AGUjesoed

git clone https://github.com/icsd17164/Edu_lcsd.qgit /var/www/eduicsd

cd /var/www/eduicsd

KoolR8-Tavxse eadlid ) edUUd)aeg
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dbeeU 2: KooaUUYOGUUUGd K3Ujp UetUrs U Composer

curl -sS https: //getcomposer.org/installer | php
sudo mv composer.phar  /usr/local/bin/composer

cd /var/www/eduicsd

composer install -- no-dev -- optimize - autoloader

composer install

Koo RBE-KooaUUYCGUUG d &&omptsert Uy 3

dbeeU 3: @desegjoal & Aidesld odYlidd opUliseeys¥s

¢ udessgjoalU Udd byYldd oUs UsyiwvseeeclidenosllEegs
GdgUeelUUcd UsUcUaystdd byYldd ullieeysys. FEgsauUhel
aUs GUd GgsyecUsU UaUUasicU Usgd Uy UayUx UsUsayd

sudo mysq|

CREATEDATABASEduicsd CHARACTERET utf8mb4 COLLATE
utf8mb4_unicode_ci;

CREATBJSER'eduicsd_user'  @ocalhost' IDENTIFIED BY
‘StrongPassword123!" ;

GRANTALL PRIVILEGESON eduicsd.* TO 'eduicsd user' @ocalhost'
FLUSHPRIVILEGES

Koof8-lpdeoasggyoalU & AideoslMyS@hYidd @Uleeys¥s

sudo -u postgres psql

CREATEDATABASEduicsd,;
CREATBJSEReduicsd_user WITH PASSWORBtrongPassword123!" ;
GRANTALL PRIVILEGES ON DATABASEduicsd TO eduicsd_user;

Aoof8-UpdeosasggyoalU & Ai de s GRbstgle3@Ldd opUlicey3 r3
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beeU 4: Aidesdd settings.php

cd /var/www/eduicsd/web/sites /default
cp default.settings.php settings.php

mkdir - p files/private
chmod 755 files
chmod 755 files/private

Ao o BB-Upd ¢ o 6 gattings.php & Files Directories

¢ U Us Ujbelbétingsphp o a 3 B W) se 2 6 3 text editdd (J.c. nanoe vim). O Us U U
"3 80dyUesgelU GU UgURp Usd UshesgdlUd jgdeatUsd:

$settings[ 'config_sync_directory' ]= ‘.Isync'

$settings[ ‘file_private_path' ] = 'sites/default/files/private'

$settings[ ‘trusted_host_patterns'
'"“eduicsd \ .local$'
‘Nlocalhost$'

I3

Koo Bs-Wi de seftimgs.php

] f Usd "0y 0 ¥ysx jgdeataUsd 8 cyealdd “py U
trusted_host_patternsse Udt d 3y " Us 30U Uz UsoaUUs UjaslUs Us " |
“380byYlosed d UGUjecoe.

dbeeU 5: @osUeshydradd Usg Web Server

bU; Ue U036 8adtd Nginx

¢ ~UpUel0Uye 6adlidq Useg Nginx 92a30UUs eyOGy Ushd
Debian/ Ubuntu, UU UGsUdytseU sites @6)Jase3-UUs «¥d

avail able/ oaUs U3sUjo6 696i30Us dl¥yolldcldedadnygd .

enabled/. @dessgj;o6icl a89:H3 y3U s3ye UjyclUacs 29C

sudo nano /etc/nginx/sites - available/eduicsd

KoofBa-lpdeocgyoabf UggU) ¢ Uaasg

server {

listen ;
server_name eduicsd.local;
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root /var/www/eduicsd/web;
index index.php;

location /{
try files $uri  /index.php? $query_string ;
}

location ~ \.php$ {

fastcgi_split_path_info A2\ .php)(I1.)S$;

fastcgi_param  PATH_INFO $fastcgi_path_info;

try_files $fastcgi_script_name =404 ;

fastcgi_pass  unix:/var/run/php/php8.3 - fpm.sock;

fastcgi_index index.php;

fastcgi_param SCRIPT_FILENAME
$document_root$fastcgi_script_name ;

include fastcgi_params;

}

location  ~ V/sites/.*/files/styles/
try files $uri  @rewrite ;

}

location @rewrite {
rewrite " /index.php;

}

location ~"~(/[a -2z\-]+)?/system/files/ {
try_files $uri  /index.php? $query_string
}

# o a ¢ A E 3pAvaxg files
location  ~ V/sites/.*/files/private/
internal;

}

C aAgEasAd Aar Aj 3 AHa

location ~ (*/) \.(?! well -known) {
return 403;

}

C oavAE3AO3 El & JnjanspHAU® Egeée #I11 bl 04
location ~/vendor/* \.php$ {

deny all;

return 404;




location ~* \ .(js|css|png|jpgljpeglgiflico|svg)$
expires ;
add_header Cache Control "public, immutable"

Koof3-\i deosld Ngi nx

dbeegU 6: KoaUUYGUUGd Drupal

¢ UoaUUYOGUUGd Ueg Drupal dU "3y Us 30 o2a3Us g0 |
s Useyd "e8g Uy yabslUlUsUdidddqds Odlgaerg Uddp s h site:in
eU UU GUesscUaU "6g 6 altUdoalle delldr 3.d B desslbigy oell
"3 8aUaUa U 8UgecalU Udd UosUUYGQUUGdY ahoy UlgsaUeal

cd /var/www/eduicsd
composer require drush/drush

.Ivendor/bin/drush site:install
-- existing -config \
db- url= "mysql://eduicsd_user:StrongPassword123!@localhost/eduicsd"
site - nameZzEdulCSD Platform" \
site - mail= "admin@eduicsd.local" \
account - name=zadmin” \
account - pass="AdminPassword123!" \
account - mail= "admin@eduicsd.local"

.Ivendor/bin/drush config:import -y
KooafBsa-KooUUYGUUGYd Drupal

dbeegU 7: File Permissions

¢ GyaUe Jidestd Uxs UsoUsvye¥YUxs UjecUaxrys UasUs
Drupal. B bUGsehd oaUszhaUd UasUs HUs 6 web serv
UGdUjeegoed, Usa¥Y 30U e€d3 ¢ 6} Ua 3tsUéd¥yaUpeselibetd.
Us Drupal 63 UsyYeUOUUs Uooj Ule aUUY Uds oaUsessase a

cd /var/www/eduicsd

find . -type d -execchmod755{} \;
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find . -type f -execchmod644{} \;

chmod web/sites/ default /settings.php

chmod web/sites/ default /files

sudo chown - R wwwdata :www data web/sites/default/files

sudo chown - R $USERvww data

A 9 o 85 -File Permissions

5.1.3& 2 @ U U v & thddKerfContainerization)

¢ UoaUUYGUUGd Udd UGUyesoed o2a300Us eyly Ushd c
Dockerfile Usg U edUOUdjyasg. ¢ “~jeayooasld UgUe L
1. ¢ UGUyeeoe c¢cyeslUUUseée ¢ G0 image oaUUY U
UosaUUYGUUGd Uxs UzUy Ued OU0Us UgUReUOUOU

Us i mage UgUsUUeayd oaUs U j UoiLo9¢eaq.

2. 03U entrypoint UsUaUeb¥ysUs 3 UoaUOUUGUeGUS
safhoadye Uss s0URUs 6 U K Uds UsUoheUsd usUe
cloned aUs 6docker compose upd Ujoeaciasa osU 3U
‘8g Gy diesee 8s5UalUUs o90sU Uds UgdUsUseas cadid.

a3
U
U

5.1.3.1 HYyeU UsUeielU3a8 seoslesaflh 209U KoaUUYH
FUds "~ Ujya Uxad containerized UoaUUYGUUGdd, HKaUd
G0 Ue 990fh GiaUdeU U UsUUaUUs eh3e d UoaUUYGUUG(
"eg Uecasgdeia Ulseyeis Uds 03&&@%&@&@¢0@e®0&0mke
“"UyeiGUd ges sadudd. sU Uds UosaUUYGUUGd GU Yoo
YoalUd UsUszeseyd Linux) “UjyeesUUs UsUagUseayd a6ldo

49 https://docs.docker.com/engine/install/
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curl -fsSL https://get.docker.com -0 get - docker.sh
sudo sh get - docker.sh

sudo usermod -aG docker $USER
newgrp docker

sudo apt install -y docker - compose plugin

docker -- version
docker compose version

KoofBB-KooaUUYOUUGOJ D& bBdckerCoriposg plugie &N de ap g Us vy g e bl(

A a5 aye3 Urxs oeEfAUskpUUdo0,oUd veso ltdagi neri zed Uoosa UUY
o)

sudo apt instally Isb-release
KooafE-KooUUYOUUGd UergeaseUoay Ug g

|l sb

O Isbrelease B Uy y 6 UslshUeenseUz e &e3 6 6alU Uz Uoszyvy asUUU
aUs d yoealueld Usg aUsUsgjosecgi GguaUeeUUsd. ¢4d
Usg Dagadoekersh( 299U 30U Uz Ues alUs Ue GrvGUR codena
U0 aUUYaadoaU "~ UsayUU aUs U edUUey sU.

5.1.3.2 Biudofhd KooaUUYGUUGdY €U Docker (Cont a

dbeeU 1: @wdesegyoaU Docker Environment
mdesegyoal Ushd directory 95U Ue project.

mkdir eduicsd - docker
cd eduicsd - docker

Koof8-lpdeseg)yoalU FTUUUahoag

dbeeU 2: Tovyse eadid Usg Project

git clone https://github.com/icsd17164/Edu_lcsd.qgit project
KooafB8-Tovse elliddick eoed

beeU 3: Aidestd Uxys gUUUbadqUi 3 "~ UysbYaeoacscsUasd
yaUd 65 UgUalGddqUUd Useyd "~ UyycesaUUs eyidr UjcUac
"1 hUg 6 aUs Us "jceuUjehesaage U:
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cp .env.example .env

Kooma- 3Uso) Ule .erve Ui "@6g

Bs bUGseyd eUUUbadUyd UaszUs:

root password
eduicsd
eduicsd_user
StrongPassword123!

db

3306

eduicsd
eduicsd_user
StrongPassword123!

change- me to - a- long - random- string
admin
AdminPassword123!
Topt/drupal/private

admin
admin
http://localhost:8083

http://localhost:8083/realms/Edulcsd
realm/protocol/openid - connect/auth
http://keycloak:8080/realms/Edulcsd
realm/protocol/openid - connect/token
http://keycloak:8080/realms/Edulcsd
realm/protocol/openid - connect/userinfo

KooMi-bUlosayd z®koMUbadqUyd

dbeeU 4: FTUUUGaUge Ueg custom

docker compose up -d -- build

docker compose ps

ma g e

aUs

UOsoaaszdiq




TUU&d®o e U0Y O eDdckerfile Vo o Udpa W ®U - Uy U dPHR| éignsions(gd,
“pdo_ mysql, “opcachg, “zip’, ‘intl’, "bcmath), U @ = ecay U o Y e "¢ ¢ jUdlidsag YA bthodules
} g d ¢ sAPaghes Uba U Wiempmserinstallbt & G Ud U U U pUwERY 9 elss @rupal U U
contribmoduless Uba(BY o Bdrdod .

dbeeU 5: | gUheUOUd UoosaUUYGQUUGd Ueg Drupal
g8 script “docker/entrypoint.sh>, Us 6 6aas UaUUs
UsUaUeby¥YaUs eoafoaadydq Ud tsUtsaUGaU:

ocpo[sseg;an Us “web/sites/default/settings. ph

Us uUs g ¥yeUs eld.

6 pdesceg)oUa Usgd UooyYyseasgd (GUayasgd ( fil es
GU0leeysrs o2a3Us UsUdylosced.
6 EUds 31 Ud Uesaszdid (aUdUje bYOGd) UsaUUaUa bU

Ud usUehydytd €U 6drush config:importd U f Ue
s URAUe @ (Ui 6893 "UysUceeyscgg, J} HhodBg. dyeU, bl
FU U AeUs3Ud UosoessellUsd, UsUs aslUs Uess eidq GU
byddd (drush updatedb).

[@]3

5.2 K auUssz>d EU3UJ ars Jjedadd

ZFUd "~ UyeiaU UshUqUU U;GgﬁsYGOUUs d @aUsUsgy) oal
j OUU0astUsoayY GU3Y; saU cyeldd. ¢U GUsY; sU yeegs ) ol
aUs yeegs U saUosUa yUls 1aUU 30 o9etl UhasgUcUdd¥
3U GgadyUeg eoU UszsUaU, acosa¥ UGgsUec heUsq jee L
¢ GUs; ¥ "UyeglCalUldd UesasegdUa Uess (glhosoafh oi oaas
L"Jgsﬁyes(]Us GUe @i aGUdeUL GUd GgsyeUsU 6 oaUddodU
eUddeyYUys Usg oUs “"jeudyUUs GU UgUscidicaled,; s
Uooy YGUUUs 80U i1y 68 eUdeegUUsd oUs &g e0OUycUs GUs
gyasgd, 6 UsUcUsystlUed U 6 UUi Us aUs sUcUs) as UUL
5. 2. 1"Upesegel a¥)d) d U} a6 g

TYdU GUsY)oes Uy 203 YGOUUs U Uds Uehasgdd Ug’  a

eesgoheasy Gq:

FUheaed :GUp Usrlssha gy oalU "eg U stUsoaszi OUUs oaUs a
ANhasd /: jgellgqdd/ j haed 4 eald "eg UaUUaUa U
psUcUs) st led) .

by eh edydiUe@UyYaUUGd Uesg GgGUeelUUsd “~3 93 Uds vy

O¢ O«

Ox¢

> dbee UUU jdeellfy sdedeysd UescgasgdalU UsUjyoUsit s Uesg
GgtUeelUUecd, GgssiuUgheUsd U ' h UU UsUatUesscU 0!I
> ] 3UesUshelse Q &0pabeeseoUUYOUUGd "6g U 9bUbUs!

5.2.2 Eiwolhg UG Ues

¢ GUaalU GistdlUGdd U eUUaUa Uds “iad Usithieg aUd
gy daUL 3 "3 UoelUUe 695U0alUs eylGy UGGUasgi d, UsrUO.
asoUysUtehd Ushd s3yeg cjeald Udesegy olWdBlgaectgUh
Ggisuvad.
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(o]

5.2.2.1 K sUgeed Gisulidq aUs UgdUsUses sadid
FUheced GA3Wijdsyd Udd oUsessssed Usthiseg Ushd cye
UgdUsz Usoae sadidd.
;eGUqg Uddg ~a0U
5

>
=
@
®
«
~~
©
™

B J eadiige " ¢ UU
Uy eh edB Gclsedd:Udd UsUdyUUs yooagy U U
dgsuUuleysacd.
dbee UUOU jeed:
1. B 6yjeuldd e000pUa3Us aU0quO®S®®Y Udd 36l Uelladly U dedU
Uds “iad Usithilueg.
2. A" sayoUs Ue o6ge a CcRisaulUOd/ Kooy UGlee o0sU 30U

GihyelUd (FU0d
U sdU0UgUey s U

=
(5

KaAuig fpBate

3UaUUU0gdi 3Us Ues ecpeald a0 UaGdGUe
JU GUsscUaU Usg asoUysUGesi Usg.

EDUICSD-REALM

AKoofms-BUoaalilU KosdUorvoed @oU sGUU0gUdyars

UgUey sy Usg (
dd, e ejealUdd Us
B#aWles j hae Usg

4. B cyetlUdd Uslyo Usi W8 eimgol s a U
5 z0 Uds U sUgee UgdUsUsaas saq
G0 "UjsbYeass ~cg WEHASDS K

86



\"/‘\\ professorl

/e

Mhnpospoples; Npowlh Emuoxdrinan ApagTrpubTnTag

Kooms- sUgced JgdUsUses sadid FUddodUe

=
Txo

|‘/ ™\ student!

-« -

MAnpowopleg Mpowplh Emwokdninon ApooTnpubTnTog

NpbowaTn ApoaTnpudTrTa

l
l
[
[
l

KooMB-K sUgeced jgdUsUses sadlidq teslUdqUe
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H avamruin SiadIKTuakwy spapuoywy armmoTehei évav ammo Toug mo duvapikolc ToUEC TNC TTAnpogopiknic, kKabwe o
TTayKGouIoC 10TOC Exel e€ehyDei amo oTamkég oeAideg HTML ot mholdoieg, diadpacTikég epapuoyEg TTou avTaywvidovial
Tic Tapadooiakéc desktop epappoyéc. H alyxpovn web avdmrugn diakpivetal o dUo Baoikéc Theupéc: 1o frontend,
TIOU a@opad Tn dIETagr) XpnoTn kal Ty epmeipia otov browser, kai To backend, ou xgipifetan T Aoyikr TNG EQappoync,
n Biaysipion Bedopévy Kol Trv EMKoIvwvia pe pdoelg dedopéviv.

Z1o frontend, Ta Tpia Bepshiidn epyaieia ivar n HTML yia T dopr] Tou Tepiexopévou, n €3S yia Ty pgdvian Kal 1o
styling, kan n JavaScript yia Tn SiadpacmikdtnTa. MNavw amo autd Ta Bepéhia xTidovial olyxpova frameworks omwg
React, Angular ka1 Vue js, TTou emiTpémmouv Tn Gnuioupyia TTOAGTTAOKwWVY £Qappoywv piag oehidag (Single Page
Applications) pe dopnpévo kal eTravaypnoigomaifoipo kwdika. Mapalinia, epyaksia omwg 1o TypeScript, ol
preprocessors CSS kai o1 bundlers Siapop@uvouy To gUYYpovVo OIKDoUOTHHA avamuEne

10 backend, pehetwvtal didgopec Texvohoyisc kan yMuooeg (Node js, Python pe Django/Flask, Java pe Spring, PHP pe
Laravel), n oxediaon RESTful APIs kai GraphQL, kaBwg¢ kan {ntripata ac@aisiag 6Twe 0 EAEYX0G¢ TaUTOTIOINaNG
(authentication), n ekovgiodoTtnon (authonzation), n TpooTacia amd SAL injection kal X55 emB&oeig. Loyypoveg
APYITEKTOVIKEG GTTWG Ol MiCroservices, n serverless avamTun kal n evommoinon e utinpecieg cloud (AWS, Azure,
Google Cloud) ohokAnptvouv Ty gikéva Tou olyxpovou web developer|
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Anuwoupyia NEag ApaaTnELOTATAG
Quiz AELAGIon;: BOoES Bniuer AvrifEy EvoaT Dol MPoypoypimopad (Quiz)
Biwa 3 omd &

Booukts, MNpoPOpLES TapopETpontinon ApoarnpuiTTeg IEpREGteiEwD APOoTIUTTITES AwoRtmiia Ko Afpouiyia

Bripa 3: Mepiexdpeve Koul

Angr0upyiioTe $v0 KOULT pe Suipapout TimouG EpurfjoEiy, dmuwe Epurmfae; plog Eehnyc, mohMamA G Erhoic, vouiin,
ZElny) IvTLoTOiONG KoL Epurriioes vou(rod KEyEvou.

EpwThAoeic Quiz (1)
¥ Epuirrnon 1: MovaSwnc Arvivrnong
TYNOL EPQTHIHE
Movoduc Amdwrnang -

EPOTHIH *

Mowd @ TG TOPORETLY OEC TOU TWTUKELEVDOTROIPO0G TIPOVPOOTLOpOG CvOPEPETOL aTiv Gredkpuyi TC EowTEpLG
uADTToLNanE poc Khiong;

NEPIMPADH/OAHTIEE [MPOAIPETIKG)

BABMOL ¥
1
Eruhayi
EMIAOMH 1
Knpovopudrra
Aupeiipenn
EMIADIH 2 *
EvBuhfikuar)
Augigaean
EMIADIH 3 *
MoAupopgLopds
Augiigaean
EMIAOTH & *
Mupaipeon
Aupeiipenn
+ MpooBén Enchoyiy
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EMADIH 1

. ENIADIH 2

EMIADTH 3

EMADTH 4
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+ MpooBryn Epirmnang
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Anuwoupytla Neag ApaoTnpLdTNTAG

Quiz AELoAynong: Baouweg Evoteg AVTIKELEVOoTPoOSS MpoypappaTiopnd [Quiz)

Bfpa 4 amd &
1) 2] (3 ] [«
BoouEr MAPUPOPLEC TopayE Tpombinon ApoeTrpuTiTog MEpeEybyev0 ApoTnpuiTiiTag Avaokimion Ko AMpoupvio
Bpa 4: EAeyxog Tng ApaoTnpudTnTAg

EréyETE dhec TLC MoposiiTw TEANDOPOPIEC TIpLY amd Ty uTtofohd.

¥ Boowdc Minpopoples

Dvopa ApaaTrpubraTes: Quiz AELDAGYTONG: Boowes EVVOLEG AVTIKEWEVOOTROYOUS MpoypappaTiopod

Timoe ApaaTnpubTaTec: Kouil
Nepuypopdy: <pefoyWoTLRG QUIZ TIOU KOAMITITEL TOUS TEOOEME TILALLVES TOU OVTLKELEEVOOTROYOLS TIPOYPOUPOTLON0) KaL
Pooweg Ewwmes TG Jovo. AuoBEmyog ypdvoc 30 Aemmd, pe SuvaTO T 300 TpooTIoBEn «/p

¥ Napaperponolnon ApooTnpudTaTog

¥ibipo, MoSfparos: AvTiepevooTpopd; MpoypoppaTuopbs pE Jova
NMpofieopia: lodviog 16, 2026 - 10:00 MM

Dpodud epyoolo: Aev omolTeLToL [oTOWKY EpyDoia)

NMpofiBaaipo Necoard: 50%

MiyiaTog opuBde NpoomaBeuly: 2

‘EeEEE MO0 NOpOLETH0MI NG APOaTTgaiTiTog

¥ Nepeyduevo ApootnpubTnrog
¥ PuBpiceis Quiz

MNpofuBaowpo moooord: 50%
Emurpemdpeves mpoondBeies: 1

¥ Epwrijoeg (5)

1. [Movabisg ATdvTnarg, pes]
2 [Mokharthiin AnovThoewy, pes]
3. [Naw 4 Oy, pes]

4. [AvTioToixion, pes]

5. [EAsiBepou Keystvou, pes]

Iuvohu BoBuohoyia: 0
‘ETEEREpOGI0 M yOtvou

Aipol KEVETE KALK 0TI ETIUADYT scAUILOUEyLOee, 1 SpooTrpudTnTo Bo SnpuoupynBel ko Ba p=TapepBeiTe oTn osAlla
GpooTnpTTL

#« Nponyolpeva Angnoupyio AmOpary
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Anpwoupyia Neag ApacTnPLOTATAG

By 1orod 4

BooukEr, MAnpIpopie:; MapogE: MEprEROyEvD AvnoRimiion kL Agnoulyio

ONOMA APAITHPIOTHTAE *

Eruhoy) Ercipeng Beparut; Evimirog EpfiBuvong

EurOyOyETE £ TrEPRYPOPLD dhDpl yull Durfly 71 SpooTipulmivd. Aurd 80 Ebviy 0pOT oT0 ROBNTEL.

Eifiog ApagTnpubmnTag

Kowviz

ANpROUTIETE Ev KOULE pE rOAAI ARG TUTrouC EpunioEury, Growd Sl noRamhiG Emaic, vin/0y, Efurieel
Dy TLOTOiONG KO EpauTiioEL] EXBECNT

@ PHRODOPIA

EmurjiyrE orlud pAED Wl wiitpioduy vul EmdiyEr

EMADrH BEMATOE EPTAZIAL
APoTE T0UC POBIMTED vii EMAEEOUY EPEuwiTN BEjs0a f) EPYOCLES 0md pna mpoK0B0poyévn) Mot f| v npovEiviuw TO Sud T
AHAOEIH BEMATOE EPTAZIAT
Opiate mi Sndurijefil Yol vl EPy00LES K EmurpyE aviud p0BrEs wi undihuy Tuf MenriyEPecs o Efy0alog
BEZEIZ NAPOVEIAIHE/EZETAIHE

Ao vE o0 (0BNTES, Y SuwlrrOniITe wa KvOuy KpATTon Poviiny TEpBuspiuss vl T TOpouoLOoEL] T Epyury TOU,
EmAEETE Tiw T Sp0oTgOTiiTC mi BERETE vl S 0upyioETE. Aurd SEv prmOpEL v0 CRREEL DpyimEpD

NEPIMPADH
B I & T )=~ &k la§ | Nopdvposoc ~  <» | B Mo
ET0 TThaico Twy TEAEUTOILOY poSnudTwy Tou efopivou, Exa TIPoyYPauuamoTE pio evaTnTa epBdtuvanc
TrEpaV TN ETHONUNG tAnc. EMAEETE To Bépa ou gag evBiopépsl TEMOGATEDD, WATE o SISATKLIV v

Tpogappdoe To uhikd avakdywe. H wipopopia givon aviovupn km kaBE @ommrig uTrope va yngiae
pia popd.

T¥ETLR e TOUC pOQudTUmDuG KEsvou

MOPDOTYNOL KEIMENDY
BOmKS HTML h
duirere AEmTORERELL 0SMIEC amied pOBnres MO re wi g oysdniafioSrE pOpEpamlifal) vl v KivErE nl OSTYER mud o4pEln
Hidipog Mad *
Bhosw; Asfopévary Kiw TyEouled Tuoriparo [228)
EmbEETE Tow Widp0 poBiyamod tmou Bo Blvon SoBtoyn o N SpooTnpdTiro.

Endyevo = Alipuon

Kooafps-lpdescggyoalU oy UaUdy sifecWOd : qailaieeoyyagUdgady alis) ald
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Anuoupytla Neac ApaoTnpELOTNTAC

Etuhoyr) Emtbpevng Bepartkig Evbrnrag EpaBuvong (Voting)

BApo 2 and &
Boowec Mhnpopopieg NapopeTpomoinen ApooTnoudTnTag Nepiexdpevo ApaornpudTrrag Avookimnorn Kou Afuoupyio
MNpoBeopia *
06 /1712026 (]
10:00:00 PM

OpioTe v mpoBeopio yua ouniv 1) dpoornpubrnma. Ov poBnréc dev Ba pmopody va urtofdAouy perd amd ourfiv TNV NUEPOuNVia.

PuBuicelg opddag

AYTH H APAITHPIOTHTA ANAITEI OMAAEX

EAgyETE Ov 0L poBnTEc TpEneL vo Eivow of opdda yua va ouppeToxouy of ounliy T dpaoTnpubTiTa.

[ AMEIH AHMOZIEYEH ]

Edwv emheyet, n dpaornpudrnra Ba ivol opati| oroug pobnTeg aptowd peTd T dnuuoupyio.

« [ponyodpevo Embpevo » Axdpwon
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Anuloupyia Neag ApacTnELOTNTAG

ErnMyl) Erbpend) BEpimyis Evirira EpfaBuvong [Votng)
Bifjpea 3 amd 4

Booukér, Mnpopopieg Napoge paroision ApoarnpuTrog Mg ExfipEwd Apoammpuderg Awsnomimnion kou Anguougryia

Bripo 3: Nepiexopevo Yrigopopla / Emoyr) Opddag

EmurfiyrE ariud (PouTirEs wil gijiploluy ErohOyET () vl oxfpdriciuy tpdfes fios, mpomypifjosun.

Mp0oBEaTe TG ErchOyER yull T OrUES prenPoly vl witoouy O PouTTee,

Envhoy 1
KEIMEND ENIAGIHI ™

MoSOL Bhazas; Se8optwu (MongaDB, Redis)

ERDVEVETE T RELEwD Yol Gy v EmUMIV aApOROpioG

Aupaipeon Envhai
Emvhoy 2
KEIMEND ENIAOIHE ™
BeATuoromoing spwrnpsdrus SOL KDL EupETipun

EADOVEVETE T0 RELPEWD Y10 QuTilv Tiv EmUMIV sepOpOpios,

Supesipeon Enhayi

Enwhow 3
KEIMEND ENIAOIHE ™

Dotobase Security KoL Kpumroypiipnon Sedoptvun

EAoOVEVETE T0 KELPEND Y10 Qurilv Tiv EmUMIW] sepopopios,

Aupoipeon Enchavi

Envhoy &
KEIMEND ENIAGIHI *

By DMt KO KOrOvEppves foof.s Se80 vy

EnniiyEyETE T WELpEwD Yol Duifv i EmUbIy apOpopiog

Apoipeon Enviavi

= Mperyolyueo Enduevo = Asclipuicn

Koo fpa-UpdeoscggyoalU oy UaUdy sifiec W0 B : qasillg (badjcchEdd 3 6
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Anpuoupyta Neag ApacTnpLdTnTag

Moy EmbuewC BEpimiy; Bviirrmag Epfitfuvang (Vokng)

B0 4 orh 4
@ [ 2 o [
Buouker, Mnpogopiss Napoperpanoinon Apoorrgrirog Meprefpevs Apaarrpuimrog Awnomtmrlon Ko Anougyia
Brua 4: EAeyxog TNG ApaoTnpudTnTag

EMEYETE GAEC Tu OPORETTL TEANPOWOPLEE mpuw Orvd) v umnDfoh.
¥ Boouetg Minpopopler
Ovoyn ApaorpimrTog: EmM) Embyevng Beptmufe Bvimiras EpfidBuvong
Timog &pacTnpudTnTog: HipoPopio f Eroiyt Opdsac
Nepoypapd): <=ET0 mAGLowD Twne TEXEUTDLLrY pOAnpdmus T0u EEAPvi, SEL MPOyPOppImoTEL pid Swimird spfifuvong
TEPDV TS ETHeNunG BANG. ErAEETe 10 Bépo moow o0C Swiumptps: nepuoodmEpD, wWore 0 Subdakuey v mpoonppdas, T0
Ll byt H @i RpOSPOpLO Sl dviinupii) Kie KABE GOunir)s prnpel wi gipplory pi poph </

EnEL L0 BOgukaing winy

¥ NopopeTpomolnon ApaoTnpuiTrTog

Yibpoc MoBfpaTes: Biorwl ARSopdvury Ko FxEmikd Fuoripomd
NpoBeoyia: 10iwoc 17, 2026 - 10:00 MM

Oyofud) epyosio: Afv OmivrEiTin (IrDy pylioin)

Boainann ¥ripopaple: Tha

Epspiwion Amomehenpimuey Moo

EnEfegyonlo Nopoyerponsinang Aptsmipudnros

¥ Nepeyghyevo ApaotrpudmTog
Alapoppwon Yngogoploc

To anorERE opdmd £bvi apomt ool Gourris
O ipouTriréc pmopoin v CAMGEDUY Th yiRpd TOuG

Emhoyeg Ynpowopiag (4)
Erchyf) 1: MoSOL Pooews Gedopéey (MongoDB, Rodis)
Ernhgly 2 BEAmuorOmnined Epurriptmus: SOL Ko supenign

Erhiyf) 3 Davabose securioy KoL spurtroypdepnan SeSoptvin
Eruuhyg| 4: Big DOt Ko komovepnueved o SeSoptwun

EnEE Lo My vy

Bap0i) RiVETE KUK o SN <ANpOUpyiEs, N SpooTnpudTire B SnpuoupynBel ko Bo perpeplsiTe o oehibo
GpooTipubmTc.

« Mporyolusn Argroupyia Amiipision
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Anuoupyia Neac ApaoTnpLoTNTAC

Emuhiyf) Beparoc EED0ing Epy0oiog (Poper_sslection)

Bifed 1 o &
Booukes, MAPpreopies MapayeTpon oifon ApgaTnirimeg MEpREMipEvD KoL
ONOMA APAITHPIOTHTAE *
Ervuhoyf) Bpamic EEuNv0i0; Epyvooiog
EADEOVETE £ TEEPLY g0 Ul DuTfie 71 Tivd. Aurrd) 80 D DPOTO oTOu |s0BNTET,
Elfiog ApooTnpubTnrog *
Koviz

ANROUYTITE VD KDULE PE ONA AU TETOUG EpurriaBury, O EPuriioes; nEAAANANG ErthowC, vou0iL Eursfions
DreoTOlofg K Efwiiofu EREELT

YHOODOPIA

EmurpEyre or0ut; pOBnTEs v witpiotuy yul EmoyeEg

(@) EMADrH BEMATOE EPTAZIAT ]

Aiplia s BT i EmAEE Do EPELrlrUnl Betpatieid f) EfFyDlsE, ol pudl repORDEOMapEn] Mardl f) vl npdrEbvue 70 Gul s,
AHADEIH BEMATOX EPTAZIAE
OploTe TG omouTHoELs Yl TG EPYO0LEC KO EMUTpEgTE oT0ul POBNTES v umofdhouy Tup RERTOREPELES TIE EfyOoloC
BEIEIZ NAPOYIIAIHE/EZETAIHE
HuisortE o, paCBTEL i Suviimdinied va Ky Bpdrhal v mEp Busfiius i g miptuouioEsl T S T,
EnMETE 10w Tdm i 0ot miou SENETE v Sy DupyiiotTE. Aurd SEvw om0l v EAMAEEL OpydrEpn
MEPIFPADH

B I & T T~ &bk laf Depdypossc  ~ o | [ Moy

KahzioTe va EMAZEETE £V oMTd T TTpOTEVGUEVa BEPATT yia TV E5ounwiaia cpyaoia oac, Kase Biua
WTopEl vor EMAEYED anTd Eva Qo oTroTe cuvioTara Eykaipn emhoyr]. H epyaoia mepihapBdva
UAOTIOINGT KO OUYYPaPn TEXVIENG ovagopds 15-20 gehibuw.

(o camr
TyETUa pE TOuG poppOmImouE Key o
MOPMOTYNOL KEIMENOY
Booud HTITIL v

duuisovE REmTpERELL DSMAES ol poBTE. Mm0peive wil fovsnied 1E pOpomDifal yud vl KivEre Tg OSTAED mu olEil
Hbipes Madyarag *

Alxrun Yrohoyuomis ko Mpumdkoiho Ereocanio (257)
EmuhEETE v J0isp0 poBiyoros dmou 8o Elvie Sc0Btmpn our) 0 SpoornpuiTire.

Enbyevo = Awlpuon

Koofp8-UpdeossgyoalU o UG0dy shUqUUd i demBcde @Y

sddsd Hod
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Anuwoupyia Neac ApacTnpLoTnTag

Ernhmyt BEpomo ERopmacios Epyoin; (Poper_selertion)

Biypn 2 ond 4
Baoutt, MAPOPOPES MogsopE rpom i Apdoripudmiirag Mspusytyavt Aptariiputiirag ARt Wi ANpniupvin
MocBeayta ¥
06/D8/2026 (]
10:00:00 PM @

DioTE T MPpOREoyLn Yul Gurhy 1] poorngtTirn. O pBnTEs SEv B0 pROpOin vl umOfihowry pETH Dl Dy TV (PEPIRNMD

Pulpicels opbbag

AYTH H APATTHPIOTHTA ANAITEl OMAAET

EAEVETE Ow Du poBNTEC mPEmEL vl ElvDL oF OpOS0 ¥l vl cupgETdo)uy oF Durii T Spdomipudmiimn

[ E AMEEIH AHMOEIEYEH ]

Ettw EmUhEYEL, 1) SpOorputiriyr Bo Eivin 0paT) oT0us p0BNTEE Opfoust pETH ) Snpuouiyin

PuBioeic Emoy Beparag Epyooloeg

[ B ANAITHIH ANOKAEIZTIKON BEMATON ]

KOBE BEy el w0 EnxAEVEL i Dret) Eviy POuTTioptn [pupl Snhirumn)

Koofy@-Upde saeggyoal oy UGUdy oafaUdqUUJideoBe2e BYplUdEYg) Kjoddadd
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Anuwoupyia Neac ApaotnpLdTNTAG
Eruhiyfy BEpimoc; EEnprning Epyocios (Poper_selection)
Bl 3 omoh &

BOoukEL, MAnPOPOpLET NapopETpominen Apternpuriirg NepExfpEwD Apaornpuimiirag AnToKinTian KO AnpuouRyio

Bripa 3: Nepiexdpevo Emoyr BépaTog Epyaotog

Baptyorre Tous; pOBrTEC v EmMERuy EpEUVTRG Byt f) EpyDoiles and puo mposBoguo ) Aiora

Aerroupyio Snuuoupyiog Bépotog

'

. AHMIOVErIA NEQN BEMATRN

XPHIH YNAPXONTON BEMATRN

Opiore T Bépomd O 70 Orodid pmopocy v EToAEToy O poBrres. KABs BEpa proopel v ExEu TirAD, mEpuyDI) Kin mpdoBeTED
OnOuTfgEL.

Btpal
TITADE BEMATOE *

Bybdason Kiviong Sukmiou pE Wireshork ko vicgveEwar] vugibaine
NEPIFPADH BEMATOE *

Mehé iy won mpokTu EEbornon onpe mopakokoiBnon Ko oo roosdTus SuEriou pE 70 Epyosio Wireshork. O
pouTTC BO oupAEED Sebopdva Kivions omd Subipopd oviped ypdong, Bo ovaAdiosy T0 mpwrikodha mou
FPNoyOmOuyTOL KoL B EvTOnioey droomer) ) o Spoomnpulmd dmw port sconning, AR spocfing f DDoS

EmBEOELC, TERUNPLIPANVTOC TO EUppTO OF OO Ovorpopd. p

BiroTE pul AERTORER] TEPOYPOSP) TOU BEpITOE Ky 0w mESLIU EPOfCTE TOu

AILTA EFTRPADAN

Gorcio-Teodoro, P, Dinz-Verdeio, 1, Mocid-Ferndndez, 6., & Vieguez, E (2009). Anomaly-bosed network
intrusion dexection: Techriques, systems ond challenges. Compusers & Security, 28(1-2), 18-28.
Sommer, R., & Poxson, V. (2000). Outside the Closed Workd: On Usang Maching Learning For Netwaork Intrusion
Detecrion. In Proceedings of the IEEE Symposim on Security ond Privocy (S&P).

L, | T AP U P P R FPT, ¥ LT D T W T ST, . T T T R |

ExniXytiyETE pi0 Ov0SPOpa of EPyDoin vl ypoppl|. Aurts B0 apETi{0vT pE ourd 10 BEpa

4 @)

B

Aupcipean Biuatog

Koo fys-UpdeosasggyoalU oy UaUdyshUdUUJi #eoBe3d3e OYpalele B3 e UGaUd
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Anpwoupyta Neag ApaoTnELdTNTAg
Eruhdyf) Bépomoc EEnuniog Epyoolor; (Poper_sslection)
B 4 o &

Booukis, MAnpopople; Nopope rpomoinon ApoarnpuTiTg MEprExiyEvD Apoonpudenirag Avnowimrian Koy Angudupyia

Briua 4: Eheyxog Tng ApaoTnpudTnTAS

EXEyETE BREC T, OpaKimu TMPOQOpLEG oy et v ureafich.

¥ Boaudsg Minpopopleg

Dvopo ApaorrpraTiTog: EruMiy) BEpmac EEma0ios Epyooiog
Timog ApaornpubTiTog: EriMiy BEparog Epyooiog

Mepuypopd:

Kohsiore v ErAEEETE £ Onid 70 TeOTELwiEVD BT yud T EE0WTa0L0 £pyOolo o, KARE Bépa proopel v EmdeyEL
o7l £v0 pocTe) OredTE ouaTimon Bk Eroy). H Epyooio nepuhopfiive: whoroinon KoL suyypogr) TERWEIC
onipopc 15-20 oehidus.

EmnEf L0 BOgukaing udry

¥ NopoyETpomalnon ApooTrpaTTo;

Hilypog MeBfparog: AlkTud Ynohyuomie Ko Mpwrrikiddd Ersioaunsios
MpoBeoyia: Ioivog 8, 2026 - 10:00 MM
OpoBus Epyoola: Afv OmiOTELTO, [OTOYAK EpyOoia)
Anordswomued Bépora: N
Enefepvioln NopowcTpomoinant SApaonnpuiirg;
¥ Nepexbyevo ApoommmaTnTog
NopapeTpomoinan Emhoyic Epyaoiag
Btpara (Aewmoupyio new)

By 1: Avithuon) Kinanong Sukmiou g Wirsshark ko ovijpvSwar) dvupdbuie (5 Epy0oier)
Bipa 2 Tugepurud peAETn repwrordtdune HTTR], HTTRY2 wow HTTRYS (6 epyooiet)
Bépn 3: Mehtrn oopdhend LWE-Fi: emBtord ko ovriperpa (b Epyooies)

Enefegvooin NEmamutiy

Bapods wiveTE kALK omiv ETTUbOy snpuoupyios, 1 SpooTrpuiTima Ba SnpuoupyriBel ko 8o peropepBeiTe arr oehiso
apaoripubrrTos.

« Mporyolyeva Angnoupyio Baclipuaion
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Anuoupyta Neag ApaoTnpLOTNTAG

Bl lomd 4

Booukts, Minpopople; Mapope: g NemEghpEvD Apoompuimiag venoRimilan Ko Anpuoupyia
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