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Abstract

This thesis presents the design and development of a web-based application for speech
therapy, aiming to support remote guidance and practice for patients. The motivation
originated from the observed gap in the Greek market regarding digital tools that allow
speech therapists to assign personalized exercise sets to their patients, utilizing rich au-
diovisual material and interactive functionalities.

Within the scope of the project, material from a previous initiative (exercise recordings,
images, and descriptions) was used to implement a fully functional web application with
a REST API architecture. The platform enables clinicians to log in with a personal ac-
count, manage patients, and create/assign customized exercise sets (bundles), while pa-
tients are able to perform the assigned exercises with clear audio instructions and accom-
panying multimedia content. The architecture of the platform was designed according to
modern standards, utilizing UML diagrams, and the system was developed using up-to-
date tools and technologies for all subsystems. Furthermore, deployment and delivery in
a production environment was ensured through the use of Docker containers.

Keywords

Speech Therapy, Web Application, Personalized Exercise Sets, REST API, HTTP, Fron-
tend, Audiovisual Material, UML Diagrams, Exercise Assignment, Backend, Database,
Docker, Clinician, Patient, Administrator
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!¨΅῭%·΄( 1

203¨΄-΄4

1.1 ! ¨΅῭%·΄()*+*΄ *+, -῭.῭/01΄΅02΄,

·. ·/%΄Ι῭1,+ %΄. 3+.΅5Β ¨46:῾῭,Β ¨΄΅1 4+΅%΄῾·381 %΄῾ ῭᾿,1%΄7 :+/·+8 ¨΅΄ ῭6,1.%΅5)
3΅1 %6. 51:6,+·΅.) Κ/), ¨΅:1.Β%1%1 6 (/.) *+. :1 )%1. 6 ¨·᾿%6 1¨2.%6῭6. 01·’ Β41 1῾%2,
1¨΄%+4+8 %΄ ¨΅΄ 2,+῭΄ 51΅ 1῾:Β·,6%΄ ,-῭΄ +¨΅5΄΅./.817: ,+ 1῾%). +5(·2Κ΄῾,+ 1.235+7, ῭῾-
.1΅῭:),1%1, ΅*-+7, 1442 51΅ %6. ¨·΄῭/¨΅5) ,17 %1῾%Β%6%1. Π 51:6,+·΅.) ¨8+῭6, ΄΅ :΄·῾Μ᾿*+΅7
῭῾.:)5+7 +·31῭817 51΅ 6 ῭῾Δ.2 +¨΅¨Β41΅6 Δ·)῭6 %67 (/.)7 (¨.Δ. %΄ ῭῾.+Δ-7 (᾿.13,1 3΅1
.1 15΄῾῭%΄Ι,+) *6,΅΄῾·3΄Ι. ,΅5·΄%·1῾,1%΅῭,΄Ι7 ¨΄῾, 1. *+. 1.%΅,+%/¨΅῭%΄Ι., ΄*63΄Ι. ῭+
῭΄Μ1·Β%+·+7 *΅1%1·1Δ-7.

Π 4΄3΄:+·1¨+81, /7 +¨΅῭%),6 %67 ῾3+817, -Δ+΅ 5+.%·΅5Β ·Β4΄ ῭%6. 1Θ΅΄4Β36῭6, ¨·Β46Χ6 51΅
1¨΄51%2῭%1῭6 %/. *΅1%1·1Δ᾿. 1῾%᾿.. ;+. ¨+·΅΄·8Κ+%1΅ ,Β.΄ ῭%6 :+·1¨+῾%΅5) 1.%΅,+%᾿¨΅῭6,
1442 ῭%΄Δ+Ι+΅ 51΅ ῭%6 *΅1¨1΅*13᾿36῭6 %΄῾ 1%Β,΄῾, ᾿῭%+ .1 1.1¨%ΙΘ+΅ ῾3΅-῭%+·+7 (/.6%΅5-7
῭῾.):+΅+7. Π (/.) 1¨΄%+4+8 :+,+4΅᾿*+7 ,-῭΄ +¨΅5΄΅./.817 3΅1 52:+ 2.:·/¨΄, +.᾿ ῭+ ΄·΅-
῭,-.1 +¨133-4,1%1, Β¨/7 6 *΅*1῭51481, 6 ῾¨΄5·΅%΅5) ) 6 %64+(/.΅5) +Θ῾¨6·-%6῭6, 6 ῭6,1῭81
%67 +8.1΅ 15Β,6 ,+314Ι%+·6. Π 1¨᾿4+΅1 ) 6 144΄8/῭) %67 +¨6·+2Κ+΅ ῭+ 52:+ ¨+·8¨%/῭6 ΒΔ΅
,Β.΄ %6. +¨133+4,1%΅5) ¨΄·+81, 1442 51΅ %6. 5΄΅./.΅5) ῭῾,,+%΄Δ) %΄῾ 1%Β,΄῾.

῝1 *+*΄,-.1 +8.1΅ 1.6῭῾Δ6%΅52: +¨΅*6,΅΄4΄3΅5-7 ,+4-%+7 51%13·2(΄῾. Β%΅ ¨+·8¨΄῾ %΄ 50%
%67 ¨4+΅΄.Β%6%17 +,(1.8Κ+΅ 52¨΄΅1 ,΄·() (/.6%΅5)7 *΅1%1·1Δ)7 52:+ Δ·Β.΄. ῝΄ (1΅.Β,+.΄
+8.1΅ ¨΅΄ ῭῾Δ.Β ῭%΅7 3῾.185+7, +.᾿ ῭+ +¨133-4,1%1 ,+ 1῾Θ6,-.6 (/.6%΅5) 51%1¨Β.6῭6 %1 ¨΄-
῭΄῭%2 +8.1΅ 15Β,6 ῾Χ64Β%+·1. Γ ῭῾.*῾1῭,Β7 1¨1΅%6%΅5)7 +·31῭817 51΅ -44+΅Χ67 +5¨18*+῾῭67
῭%6 ῭/῭%) Δ·)῭6 %67 (/.)7 1῾Θ2.+΅ ῭6,1.%΅52 %΄. 58.*῾.΄.

Γ΅ ῭῾.-¨+΅+7 *+. +8.1΅ ,Β.΄ Μ΅΄4΄3΅5-7Ρ -Δ΄῾. ῭1(-7 5΄΅./.΅5Β, +¨133+4,1%΅5Β 51΅ Χ῾-
Δ΄4΄3΅5Β 1.%85%῾¨΄. ῝΄ 2%΄,΄ ,+ *΅1%1·1Δ) (/.)7 ,¨΄·+8 .1 1΅῭:2.+%1΅ ,+΅΄.+5%΅52, .1
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¨+·΅΄·8Κ+΅ %6. +¨΅5΄΅./.81 %΄῾ 51΅ .1 Μ4-¨+΅ %6. 1¨΄*΄%΅5Β%6%2 %΄῾ .1 (:8.+΅. Π ῭῾῭῭᾿·+῾-
῭6 1῾%᾿. %/. ¨1·13Β.%/. ΄*63+8 ῭+ ,+8/῭6 ¨΄΅Β%6%17 Κ/)7, ,+ ῭῾.-¨+΅1 ¨΄44-7 (΄·-7 %6.
1¨΄,Β./῭6.

Φ+ 1῾%Β %΄ ¨418῭΅΄, 6 4΄3΄:+·1¨+81 4+΅%΄῾·3+8 /7 ΄῾῭΅1῭%΅5Β7 ,΄Δ4Β7 1¨΄51%2῭%1῭67
51΅ +.*῾.2,/῭67. 9-῭1 1¨Β ῭%΄Δ+῾,-.1 ¨·΄3·2,,1%1 1῭5)῭+/., ΄ 1῭:+.)7 ,1:18.+΅ .1
¨·΄῭%1%+Ι+΅ %6 (/.) %΄῾, .1 1.13./·8Κ+΅ %1 42:6 ῭%6 Δ·)῭6 %67 51΅ .1 +(1·,ΒΚ+΅ %+Δ.΅5-7
1῾%΄(·΄.%8*17 ¨΄῾ ,+΅᾿.΄῾. %΄. 58.*῾.΄ ῾¨΄%·΄¨)7. Λ!%῭΅, 6 :+·1¨+῾%΅5) *΅1*΅51῭81 *+.
+Θ1.%4+8%1΅ ῭%6 *΅Β·:/῭6 ,΅17 ῾(΅῭%2,+.67 Μ42Μ67, 1442 +Θ΄¨48Κ+΅ %΄ 2%΄,΄ ,+ 3.᾿῭+΅7 51΅
*+Θ΅Β%6%+7 ¨΄῾ %΄ ῭῾.΄*+Ι΄῾. ,15·΄¨·Β:+῭,1.

1.2 3΄1῭%42΄4+ *῭% 31῭5678΄*῭,

01·2 %6 *΅1Δ·΄.΅5) 1Θ81 %67 4΄3΄:+·1¨+817 /7 Μ1῭΅5) 4Ι῭6 3΅1 %΅7 *΅1%1·1Δ-7 (/.)7,
6 ¨·15%΅5) 2῭56῭6 %/. 1῭5)῭+/. ῭%΄ ῭¨8%΅ ῭῾Δ.2 1.%΅,+%/¨8Κ+΅ ῭΄Μ1·-7 *῾῭5΄48+7. Γ
1῭:+.)7 41,Μ2.+΅ 1¨Β %΄. 4΄3΄:+·1¨+῾%) -.1 ῭+% ΄*63΅᾿. 51΅ 514+8%1΅ .1 +¨1.141,Μ2.+΅ %΅7
1῭5)῭+΅7 Δ/·87 51,81 +¨΅¨4-΄. 51:΄*)36῭6 ) 1.1%·΄(΄*Β%6῭6. ·῾%Β %΄ «5+.Β +¨8Μ4+Χ67»
,¨΄·+8 .1 ΄*63)῭+΅ ῭+ 1῭῾.+¨) +Θ2῭56῭6, 41.:1῭,-.6 +5%-4+῭6 ) 15Β,6 51΅ ῭+ ῭%1*΅15)
+351%24+΅Χ6 %΄῾ ¨·΄3·2,,1%΄7.

Φ),+·1, ῾¨2·Δ΄῾. 1·5+%-7 Θ+.Β34/῭῭+7 +(1·,΄3-7 ¨΄῾ ¨1·-Δ΄῾. +.*+΅5%΅5-7 +΅5Β.+7 )
Μ8.%+΄ ΄*63΅᾿. 3΅1 1῭5)῭+΅7 (/.)7, 1442 51,81 *+. ¨·΄῭(-·+΅ %6 *῾.1%Β%6%1 ῭%΄. 54΅.΅5Β
.1 ΄·31.᾿῭+΅ 51΅ .1 1.1:-῭+΅ +Θ1%΄,΅5+῾,-.΄ 1῭56῭΅΄4Β3΅΄ ῭%΄. 52:+ 1῭:+.) ῭%1 +446.΅52.
;+. ῾¨2·Δ+΅, *641*), +446.΅5) +(1·,΄3) ῭+ ,΄·() 1῭56῭΅΄4΄38΄῾ Β¨΄῾ ΄ 4΄3΄:+·1¨+῾%)7
,¨΄·+8 .1 51%1·%8Κ+΅, .1 *΅1Δ+΅·8Κ+%1΅ 51΅ .1 ¨·΄῭1·,ΒΚ+΅ ῭῾35+5·΅,-.+7 1῭5)῭+΅7 3΅1 %΄.
1῭:+.) %΄῾, ,-῭1 1¨Β -.1 +.΅18΄ ¨+·΅Μ244΄..

·῾%Β %΄ 5+.Β ῾¨΄3·1,,8Κ+΅ %6. 1.2356 3΅1 -.1 +ΙΔ·6῭%΄ Χ6(΅15Β +·314+8΄ ¨΄῾ :1 3+(῾-
·᾿.+΅ %΄ Δ2῭,1 ,+%1ΘΙ ῭῾.+*·817 51΅ 1῾%΄%+4΄Ι7 +Θ2῭56῭67. 9΅1 ¨41%(Β·,1 ¨΄῾ :1 +¨΅-
%·-¨+΅ ῭%΄. 4΄3΄:+·1¨+῾%) .1 1.1:-%+΅ ¨·΄῭+5%΅52 +¨΅4+3,-.+7 1῭5)῭+΅7, ¨·΄῭1·,΄῭,-.+7
῭%΅7 1.235+7 52:+ Δ·)῭%6, 51΅ %1῾%ΒΔ·΄.1 :1 ¨1·-Δ+΅ ῭%΄. 1῭:+.) Θ+52:1·6 ¨1·΄῾῭81῭6 ,+
΄¨%΅5΄15΄῾῭%΅5Β ῾4΅5Β, 51:΅῭%᾿.%17 %6. +Θ2῭56῭6 ¨΅΄ +῾Δ2·΅῭%6 51΅ 1¨΄%+4+῭,1%΅5).

1.3 31῭*0(9)809+ -:4+ *῭% 3΄106/)9*῭,: ·+8(῭%1.2΄
·(΄·(῾*%΄῾7, =᾿΄18῭.7, -῭.῭/01΄΅02΄,

Φ%΄ ¨418῭΅΄ +·+῾.6%΅5)7 ¨·/%΄Μ΄῾4817 (΄΅%6%᾿. %΄῾ ῝,),1%΄7 =΄3΄:+·1¨+817 %΄῾ 01.+¨΅-
῭%6,8΄῾ 01%·᾿., 1.1¨%ΙΔ:65+ -.1 ΄·31./,-.΄ ῭Ι.΄4΄ ¨+·8¨΄῾ 40 1῭5)῭+/. 4΄3΄:+·1¨+817.
Η2:+ 2῭56῭6 6Δ΄3·1():65+ ,+ (῾῭΅5) (/.) (΄΅%6%), ᾿῭%+ ΄ 1῭:+.)7 .1 15΄Ι+΅ ¨·΄(΄·΅5)
51:΄*)36῭6 51΅ .1 +5%+4+8 ,+ 15·8Μ+΅1 %΅7 ΄*638+7. Π +¨΅4΄3) %67 (῾῭΅5)7 6Δ΄3·2(6῭67, 1.%8
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3΅1 ῭῾.:+%΅5) 1.23./῭6 ,-῭/ ῭῾῭%6,2%/. %+Δ.6%)7 .΄6,΄῭Ι.67, *+. +8.1΅ %῾Δ181: 6 4΄3΄-
:+·1¨+81 1¨1΅%+8 1῾:+.%΅5) (/.6%΅5) +¨1() ,+ %΄ 2%΄,΄, 51:᾿7 6 1.:·᾿¨΅.6 Δ·΄΅2 ,+%1(-·+΅
·῾:,Β, -,(1῭6 51΅ +5(·1῭%΅5Β%6%1 ¨΄῾ +8.1΅ ΄῾῭΅᾿*6 3΅1 %6 ῭/῭%) +5%-4+῭6 %/. 1῭5)῭+/..
9+ 1῾%Β. %΄. %·Β¨΄ *΅1῭(148Κ+%1΅ Β%΅ %΄ ¨+·΅Μ244΄. ,2:6῭67 ¨·΄῭+338Κ+΅ ¨+·΅῭῭Β%+·΄ %΅7
¨·13,1%΅5-7 ῭῾.:)5+7 +¨΅5΄΅./.817.

01·244641, ΄ 91·8΄7 Η1%῭8567 1¨Β %΄ ῝,),1 96Δ1.΅5᾿. ΦΔ+*81῭67 0·΄ΣΒ.%/. 51΅ Φ῾-
῭%6,2%/. %΄῾ 01.+¨΅῭%6,8΄῾ ·΅318΄῾ *6,΅΄Ι·36῭+ +΅5΄.΄3·1(΅5-7 1¨+΅5΄.8῭+΅7 3΅1 Β41 %1
Μ),1%1 %/. 1῭5)῭+/., ¨1·-Δ΄.%17 ΄¨%΅5Β ῾4΅5Β ¨΄῾ *΅+῾5΄4Ι.+΅ %6. 51%1.Β6῭6 51΅ %6. +-
5%-4+῭6 1¨Β %΄. Δ·)῭%6 . Γ Π4817 91338.17 1¨Β %΄ ῝,),1 046·΄(΄·΅5)7 %΄῾ Γ΅5΄.΄,΅5΄Ι
01.+¨΅῭%6,8΄῾ ·:6.᾿. 1.-¨%῾Θ+ ,΅1 ¨΅4΄%΅5) +(1·,΄3) 1῭56῭΅΄4΄38΄῾, ,-῭1 ῭%6. ΄¨΄81
΄΅ 1῭5)῭+΅7 ¨1·΄῾῭΅2Κ΄.%1. ΄·31./,-.1, Δ/·87 Β,/7 .1 ῾¨΄῭%6·8Κ+%1΅ ῭Ι῭%6,1 ῭Ι.*+῭67,
*΅1Δ+8·΅῭67 Δ·6῭%᾿. ) 1¨΄:)5+῾῭67 ¨·΄Β*΄῾. ΛΠ%1., *641*), ,΅1 1·Δ΅5), ,6 ΄4΄546·/,-.6
+(1·,΄3) ¨΄῾ ῭%ΒΔ+῾+ 1¨΄54+΅῭%΅52 ῭%6. ¨1·΄῾῭81῭6 %/. 1῭5)῭+/., Δ/·87 4+΅%΄῾·38+7 +-
Θ1%΄,85+῾῭67 ) ¨1·15΄4΄Ι:6῭67 1¨Β %΄. 54΅.΅5Β .

·. 51΅ 1¨΄῾῭81Κ1. 5·8῭΅,1 Δ1·15%6·΅῭%΅52 *΅1Δ+8·΅῭67 Δ·6῭%᾿. 51΅ +Θ1%΄,85+῾῭67, 6 *΄-
5΅,1῭%΅5) +(1·,΄3) 1¨-*+΅Θ+ %6. 1Θ81 +.Β7 Χ6(΅15΄Ι +·314+8΄῾ ΅51.) .1 ΄·31.᾿.+΅ 51΅ .1
¨·΄Μ244+΅ %΄ ¨4)·+7 ¨·Β3·1,,1 2῭56῭67 %΄῾ 1῭:+.), :-%΄.%17 %1 :+,-4΅1 3΅1 %6 ,+44΄.%΅5)
῾4΄¨΄86῭6 ,΅17 ¨4)·/7 4+΅%΄῾·3΅5)7 ¨41%(Β·,17.

1.4 ;9΄*1῭᾿῭·)*+4+ -῭.῭/01΄΅0%*῟9

Π +.*+΅5%΅5) +(1·,΄3) ῾¨΄Μ4):65+ ῭+ 1Θ΅΄4Β36῭6 1¨Β 8 +¨133+4,1%8+7 4΄3΄:+·1¨+῾%-7,
,+ ¨2./ 1¨Β 10 Δ·Β.΅1 +,¨+΅·817, ΄΅ ΄¨΄8΄΅ 54):651. .1 Δ·6῭΅,΄¨΄΅)῭΄῾. %΄ *΄῭,-.΄ 1-
῭56῭΅΄4Β3΅΄ 51΅ .1 51%13·2Χ΄῾. %΅7 +.%῾¨᾿῭+΅7 %΄῾7. ·¨Β 1῾%΄Ι7, %΄ 75% *)4/῭+ Β%΅ :1
῭Ι῭%6.+ %6. +(1·,΄3) 51΅ ῭+ 244΄῾7 ῭῾.1*-4(΄῾7, +¨΅῭6,18.΄.%17 %6. ¨·15%΅5Β%6%1 %67
¨·΄῭-33΅῭67 51΅ %6. +῾5΄481 ῭%6. ¨1·΄῾῭81῭6 %/. 1῭5)῭+/.. !¨΅¨4-΄., %΄ 60% *΅1(Β·/.
1Θ΅΄4΄36%᾿., ῭Δ+%΅5᾿. 51΅ ,6 %΄῾ 542*΄῾, :+᾿·6῭+ %΅7 1῭5)῭+΅7 1¨΄%+4+῭,1%΅5-7 ῭+ Β,%΅
1(΄·2 %6. ¨΄΅5΅481, %6. 51%1.Β6῭6 %/. ΄*63΅᾿. 51΅ %6. 51%14464Β%6%1 3΅1 51:6,+·΅.) +-
Θ2῭56῭6, +¨΅῭6,18.΄.%17 ,Β.΄ %6 Μ+4%8/῭6 %67 1΅῭:6%΅5)7 51΅ %67 *΅2%1Θ67 %/. +΅5Β./. /7
5Ι·΅΄ ῭6,+8΄ 1.1%·΄(΄*Β%6῭67.

Γ΅ ¨1·1%6·)῭+΅7 1῾%-7 ῾¨΄3·1,,8Κ΄῾. %6. 1.2356 3΅1 ¨+·1΅%-·/ 1.2¨%῾Θ6 4+΅%΄῾·3΅᾿. *΅1-
Δ+8·΅῭67 Δ·)῭%6 51΅ +Θ1%΄,85+῾῭67, 1442 +¨΅Μ+Μ1΅᾿.΄῾. %6. 1Θ81 +.Β7 +·314+8΄῾ ¨΄῾ (-·.+΅
%6. +Θ+΅*΅5+῾,-.6 51:΄*)36῭6 %΄῾ 4΄3΄:+·1¨+῾%) ῭%΄ ῭¨8%΅ %΄῾ 1῭:+.), ,+ ῭1(+87 6Δ΄3·1-
(6,-.+7 ΄*638+7 51΅ ΄¨%΅5΄15΄῾῭%΅5Β ῾4΅5Β.
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1.5 ¨῾῭΅), *+, ·(΅6Α8΄*(῾7, =1.΄42΄,

Φ5΄¨Β7 %67 ¨1·΄Ι῭17 *΅¨4/,1%΅5)7 +·31῭817 +8.1΅ .1 ¨·΄Δ/·)῭+΅ -.1 Μ),1 ¨1·1¨-·1 %6.
¨·΄῭¨2:+΅1 %/. (΄΅%6%᾿. ¨΄῾ 1.-¨%῾Θ1. %6. 1·Δ΅5) ¨·/%΄%῾¨6 +(1·,΄3), 1Θ΅΄¨΄΅᾿.%17 %΄
῭Ι.΄4΄ %/. *+*΄,-./. %΄῾7 —+΅5Β.+7, 6Δ΄3·1()῭+΅7 51΅ ¨+·΅3·1(-7 1῭5)῭+/.— 3΅1 %6
*6,΅΄῾·381 ,΅17 ¨4)·/7 4+΅%΄῾·3΅5)7 web +(1·,΄3)7 ,+ REST API. Φ%6. +(1·,΄3) 1῾%), ΄
54΅.΅5Β7 :1 -Δ+΅ %6 *῾.1%Β%6%1 .1 ῭῾.*-+%1΅ ,-῭/ ¨·΄῭/¨΅5΄Ι 4΄31·΅1῭,΄Ι 51΅ .1 1.1:-%+΅
+Θ1%΄,΅5+῾,-.1 1῭56῭΅΄4Β3΅1 ῭%΄῾7 1῭:+.+87 %΄῾. Γ 1῭:+.)7, ,+ %6 ῭+΅·2 %΄῾, :1 ,¨΄·+8 .1
῭῾.*-+%1΅ 51΅ .1 Μ4-¨+΅ ,+ ῭1().+΅1 %΅7 1῭5)῭+΅7 ¨΄῾ %΄῾ -Δ΄῾. 1.1%+:+8, ¨·΄5+΅,-.΄῾ .1 %΅7
+5%+4+8 ,+ %6 Μ΄):+΅1 %΄῾ ΄¨%΅5΄15΄῾῭%΅5΄Ι ῾4΅5΄Ι ¨΄῾ -Δ+΅ )*6 *6,΅΄῾·36:+8.

Φ%΄ ¨418῭΅΄ %67 *΅¨4/,1%΅5)7 +·31῭817 :1 ῭Δ+*΅1῭%+8 6 1·Δ΅%+5%΄.΅5) %67 +(1·,΄3)7 ,-῭/
51%24464/. UML *΅13·1,,2%/. (Use Case, Class, Sequence 5.2.), :1 +¨΅4+3΄Ι. ΄΅ 1¨1΅%΄-
Ι,+.+7 %+Δ.΄4΄38+7 3΅1 %΄ front-end, %΄ back-end 51΅ %6 Μ2῭6 *+*΄,-./., 51΅ :1 ῾4΄¨΄΅6:+8
6 *΅2:+῭) %67 ῭+ ¨1·13/3΅5Β ¨+·΅Μ244΄. Δ·6῭΅,΄¨΄΅᾿.%17 Docker containers. 9+ 1῾%Β. %΄.
%·Β¨΄, +¨΅*΅᾿5+%1΅ 6 1.2¨%῾Θ6 +.Β7 ΄4΄546·/,-.΄῾ Χ6(΅15΄Ι +·314+8΄῾ ¨΄῾ :1 ῾¨΄῭%6·8Κ+΅
%Β῭΄ %΄῾7 4΄3΄:+·1¨+῾%-7 Β῭΄ 51΅ %΄῾7 1῭:+.+87 %΄῾7 ῭+ ¨·13,1%΅5-7 ῭῾.:)5+7 54΅.΅5)7
+(1·,΄3)7.

1.6 ·῭87 ·(΅6Α8΄*(῾7, =1.΄42΄,

Π *΅¨4/,1%΅5) +·31῭81 +8.1΅ ΄·31./,-.6 ῭+ -Θ΅ 5+(241΅1.

῝1 Η+(241΅1 2 51΅ 3 1¨΄%+4΄Ι. %΄ :+/·6%΅5Β ῾¨ΒΜ1:·΄ %67 +·31῭817. Φ%΄ *+Ι%+·΄
5+(241΅΄ ¨1·΄῾῭΅2Κ+%1΅ %΄ ¨·/%Β5΄44΄ HTTP, 6 4+΅%΄῾·381 %΄῾ 51΅ ΄΅ Μ1῭΅5-7 ,-:΄*΄΅ 51΅
,6Δ1.΅῭,΄8 %΄῾. Φ%΄ %·8%΄ 5+(241΅΄ +Θ+%2Κ΄.%1΅ %1 REST APIs, ΄΅ 1·Δ-7 ῭Δ+*81῭)7 %΄῾7
51΅ ΄΅ %·Β¨΄΅ 14464+¨8*·1῭67 ,+ +(1·,΄3-7.

Φ%΄ Η+(241΅΄ 4 ¨1·΄῾῭΅2Κ+%1΅ 6 1.24῾῭6 %/. 1¨1΅%)῭+/. 51΅ 6 ῭Δ+*81῭6 %΄῾ ῭῾῭%),1%΄7.
0+·΅3·2(΄.%1΅ ΄΅ 4+΅%΄῾·3΅5-7 51΅ ,6 4+΅%΄῾·3΅5-7 1¨1΅%)῭+΅7, 6 1·Δ΅%+5%΄.΅5) *΄,) 51:᾿7
51΅ ΄΅ Μ1῭΅5-7 +¨΅4΄3-7 ῭Δ+*81῭67 ¨΄῾ 51:Β·΅῭1. %6. ¨΄·+81 %67 ῾4΄¨΄86῭67.

῝΄ Η+(241΅΄ 5 ¨1·΄῾῭΅2Κ+΅ %6. +(1·,΄3) LogiCare ,-῭1 1¨Β Δ1·15%6·΅῭%΅52 ῭%΅3,΅Β%῾¨1
΄:Β.67, 1.1*+΅5.Ι΄.%17 %6 4+΅%΄῾·3΅5Β%6%1 51΅ %6. +῾Δ·6῭%81 %67 3΅1 1῭:+.+87, 54΅.΅5΄Ι7 51΅
*΅1Δ+΅·΅῭%-7.

Φ%΄ Η+(241΅΄ 6 *΅+.+·3+8%1΅ ,΅1 ῭Ι.%΄,6 1.1(΄·2 ῭%1 ῭῾,¨+·2῭,1%1 51΅ %΅7 ,+44΄.%΅5-7
+¨+5%2῭+΅7 1῾%)7 %67 +·31῭817.
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!¨΅῭%·΄( 2

5· /6-΅71·%%· HTTP

2.1 Β4*῭1(῾7 ΄9΄·1῭87 ῾΄( ῭1(48),

῝΄ Hypertext Transfer Protocol (HTTP) +8.1΅ %΄ ¨·/%Β5΄44΄ ¨΄῾ Δ·6῭΅,΄¨΄΅+8%1΅ 3΅1 %6.
+¨΅5΄΅./.81 ῭%΄. 0135Β῭,΅΄ Τ῭%Β. !,(1.8῭%65+ %΄ 1991 1¨Β %΄. Tim Berners-Lee ῭%΄
CERN, /7 ,-·΄7 %΄῾ 1·Δ΅5΄Ι ῭῾῭%),1%΄7 %΄῾ World Wide Web. ·¨΄%+4+8 ¨·/%Β5΄4-
4΄ 1΅%)῭+/.–1¨1.%)῭+/. (request–response) 51΅ Δ·6῭΅,΄¨΄΅+8%1΅ 3΅1 %6 ,+%1(΄·2 ΒΔ΅ ,Β.΄
῾¨+·5+΅,-.΄῾ (HTML), 1442 51΅ 52:+ +8*΄῾7 *+*΄,-./. Β¨/7 +΅5Β.+7, )Δ΄ 51΅ *΄,6,-.1
-33·1(1 (JSON, XML 5.2.). ῝΄ HTTP Δ1·15%6·8Κ+%1΅ /7 stateless: 52:+ 18%6῭6 +8.1΅ 1.+-
Θ2·%6%6 51΅ ΄ +Θ῾¨6·+%6%)7 *+. :῾,2%1΅ ¨·΄63΄Ι,+.+7 14464+¨΅*·2῭+΅7.

2.2 ῝῭9*Δ6῭ 60(*῭%1.2΄,

῝΄ HTTP 15΄4΄῾:+8 %΄ ,΄.%-4΄ client–server. Γ ¨+42%67 (¨.Δ. browser ) +(1·,΄3)) ῭%-4.+΅
,΅1 18%6῭6, 51΅ ΄ +Θ῾¨6·+%6%)7 %6. +¨+Θ+·32Κ+%1΅ 51΅ 1¨1.%2 ,+ 51%24464΄ ,).῾,1 1¨Β5·΅῭67.
Π ·΄) ῭῾.΄Χ8Κ+%1΅ /7 +Θ)7:

1. Γ ¨+42%67 1.΄83+΅ ῭Ι.*+῭6 (HTTPS, *641*) HTTP ¨2./ 1¨Β TLS/TCP).

2. Φ%-4.+΅ ,).῾,1 18%6῭67 (HTTP request).

3. Γ +Θ῾¨6·+%6%)7 %΄ +¨+Θ+·32Κ+%1΅ (¨.Δ. ¨·΄῭¨+41Ι.+΅ Μ2῭6 *+*΄,-./.).

4. !¨΅῭%·-(+΅ ,).῾,1 1¨Β5·΅῭67 (HTTP response).
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ΦΔ),1 2.1: Α΄) 1΅%)῭+/.–1¨1.%)῭+/. ῭%΄ ¨·/%Β5΄44΄ HTTP.[1]

2.3 ῝Δ/῭·῭( HTTP

Γ΅ ,-:΄*΄΅ (HTTP methods ) verbs) *64᾿.΄῾. %6. ¨·Β:+῭6 %΄῾ ¨+42%6 /7 ¨·΄7 %΄. ¨Β·΄
¨΄῾ ῭%΄Δ+Ι+΅. Η2:+ ,-:΄*΄7 -Δ+΅ ῭῾35+5·΅,-.6 ῭6,1῭΅΄4΄381, 51΅ ΄·8Κ+%1΅ 1. +8.1΅ !¨΅!῭%·
(safe) )/51΅ idempotent, ΅*΅Β%6%+7 ¨΄῾ +8.1΅ 5·8῭΅,+7 3΅1 %΄. ῭Δ+*΅1῭,Β +(1·,΄3᾿..

)536(,-·30. 040῭:-:·῾:

• Body: *64᾿.+΅ 1. 6 ,-:΄*΄7 +¨΅%·-¨+΅ 1¨΄῭%΄4) *+*΄,-./. ῭%΄ ῭᾿,1 %67 18%6῭67
(HTTP request body). Ε΅1 ¨1·2*+΅3,1, %΄ POST ῭%-4.+΅ (Β·,+7 ) JSON *+*΄,-.1,
+.᾿ %΄ GET *+. -Δ+΅ ῭᾿,1.

• Safe: ,΅1 ,-:΄*΄7 :+/·+8%1΅ 1῭(14)7 Β%1. *+. ,+%1Μ244+΅ %6. 51%2῭%1῭6 %΄῾ +Θ῾¨6-
·+%6%), 1442 ¨+·΅΄·8Κ+%1΅ ῭+ 1.23./῭6 ¨46·΄(΄·΅᾿.. Γ΅ ,-:΄*΄΅ GET, HEAD 51΅
OPTIONS +8.1΅ safe.

• Idempotent: ,΅1 ,-:΄*΄7 +8.1΅ idempotent Β%1. 6 +¨1.246Χ) %67 ¨΄44-7 (΄·-7 ,+ %1
8*΅1 *+*΄,-.1 ΄*63+8 ῭%΄ 8*΅΄ 1¨΄%-4+῭,1. Ε΅1 ¨1·2*+΅3,1, 6 PUT 1.%΅51:΅῭%2 ¨2.%1
%΄. ¨Β·΄ ,+ %6. 8*΅1 1.1¨1·2῭%1῭6, +.᾿ 6 DELETE 1(1΅·+8 %΄. ¨Β·΄ 1.+Θ2·%6%1 1¨Β
%΄ ¨Β῭+7 (΄·-7 546:+8.
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·.1¨1·΅῭%΄Ι,+ %΅7 Μ1῭΅5-7 ,+:Β*΄῾7 HTTP ῭%΄. 15Β4΄῾:΄ ¨8.151:

=᾿;῭4῭. 1/῭5῟. / !¨΅Α430,+¨ Body Safe Idempotent

GET ·.25%6῭6 ¨Β·΄῾. 01·2*+΅3,1: (Β·-
%/῭6 ,΅17 ΅῭%΄῭+48*17 ) 48῭%17 2·-
:·/..

ΛΓΔ΅ Υ1΅ Υ1΅

POST ;6,΅΄῾·381 .-΄῾ ¨Β·΄῾ ) +5%-4+῭6
+.-·3+΅17. 01·2*+΅3,1: ῾¨΄Μ΄4)
(Β·,17 +33·1()7.

Υ1΅ ΛΓΔ΅ ΛΓΔ΅

PUT 04)·67 1.%΅51%2῭%1῭6 +.Β7 ¨Β·΄῾
,+ .-1 1.1¨1·2῭%1῭6. 01·2*+΅3-
,1: +.6,-·/῭6 ΄4Β546·΄῾ ¨·΄(84
Δ·)῭%6.

Υ1΅ ΛΓΔ΅ Υ1΅

PATCH 9+·΅5) %·΄¨΄¨΄86῭6 ῾¨2·Δ΄.%΄7
¨Β·΄῾. 01·2*+΅3,1: 14413) ,Β.΄
%΄῾ email ῭%΄ ¨·΄(84 Δ·)῭%6.

Υ1΅ ΛΓΔ΅ ΛΓΔ΅ (῭῾.):/7)

DELETE ;΅13·1() ¨Β·΄῾. 01·2*+΅3,1: 1(1-
8·+῭6 +.Β7 ῭Δ΄48΄῾.

ΛΓΔ΅ ΛΓΔ΅ Υ1΅

HEAD ΛΓ¨/7 %΄ GET, 1442 +¨΅῭%·-(+΅
,Β.΄ 5+(148*+7. 01·2*+΅3,1: -4+3-
Δ΄7 1. ῾¨2·Δ+΅ 1·Δ+8΄ ῭%΄. server.

ΛΓΔ΅ Υ1΅ Υ1΅

OPTIONS !¨΅῭%·-(+΅ %΅7 *΅1:-῭΅,+7 ,+:Β*΄῾7
51΅ *῾.1%Β%6%+7 3΅1 -.1. ¨Β·΄.

ΛΓΔ΅ Υ1΅ Υ1΅

08.1517 2.1: ΦΙ35·΅῭6 Μ1῭΅5᾿. ,+:Β*/. HTTP.

Π 51%1.Β6῭6 1῾%᾿. %/. ΅*΅΄%)%/. +8.1΅ ῭6,1.%΅5) 3΅1 %΄. ῭/῭%Β ῭Δ+*΅1῭,Β RESTful
APIs. Ε΅1 ¨1·2*+΅3,1, ΄΅ GET 51΅ HEAD 1΅%)῭+΅7 ,¨΄·΄Ι. .1 38.΄῾. cacheable 1¨Β +.-
*΅2,+῭΄῾7 5Β,Μ΄῾7, +.᾿ ΄΅ ,-:΄*΄΅ PUT 51΅ DELETE, Β.%17 idempotent, +¨΅%·-¨΄῾. %6.
+¨1.246Χ6 1΅%)῭+/. Δ/·87 1¨·΄῭*Β56%1 1¨΄%+4-῭,1%1 [2].
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2.4 HTTP Responses

Η2:+ ,).῾,1 1¨Β5·΅῭67 (HTTP response) ¨΄῾ +¨΅῭%·-(+΅ -.17 +Θ῾¨6·+%6%)7 ¨+·΅41,Μ2.+΅
%·81 Μ1῭΅52 %,),1%1:

• Status line: ¨+·΅41,Μ2.+΅ %6. -5*΄῭6 %΄῾ HTTP 51΅ %΄. 5/*΅5Β 51%2῭%1῭67 ,+
῭῾.΄*+῾%΅5Β ,).῾,1 (¨.Δ. HTTP/1.1 200 OK).

• Headers: ,+%1*+*΄,-.1 ,+ %6 ,΄·() !¨΅῭%·: ΄(%), ¨΄῾ *8.΄῾. ¨46·΄(΄·8+7 3΅1 %6.
1¨Β5·΅῭6 (¨.Δ. Content-Type, Content-Length).

• Body: %΄ 5Ι·΅΄ ¨+·΅+ΔΒ,+.΄ %67 1¨Β5·΅῭67, %΄ ΄¨΄8΄ ,¨΄·+8 .1 +8.1΅ 5+8,+.΄ HTML,
-33·1(΄ JSON, +΅5Β.1, ) 244΄ ,-῭΄.

ΦΔ),1 2.2: 01·2*+΅3,1 HTTP 1¨Β5·΅῭67

Φ%΄ ¨418῭΅΄ %/. Web APIs, %΄ ῭᾿,1 %67 1¨Β5·΅῭67 ¨+·΅-Δ+΅ ῭῾.):/7 JSON -33·1(1,
%1 ΄¨΄81 +8.1΅ +Ι5΄4΄ .1 51%1.14/:΄Ι. 51΅ .1 +¨+Θ+·31῭%΄Ι. 1¨Β +(1·,΄3-7 ¨+42%6.
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2.5 HTTP Status Codes

Γ΅ 5/*΅5΄8 51%2῭%1῭67 (status codes) Δ/·8Κ΄.%1΅ ῭+ ¨-.%+ Μ1῭΅5-7 51%63΄·8+7, 1.24΄31 ,+
%΄ ¨·᾿%΄ Χ6(8΄. Η2:+ 51%63΄·81 514Ι¨%+΅ -.1 +Ι·΄7 %΅,᾿. 51΅ +5(·2Κ+΅ *΅1(΄·+%΅5Β %Ι¨΄
¨46·΄(΄·817 ) ῭(24,1%΄7 [3].

·.14῾%΅52:

!¨΅῭%·΄(¨ )*΄·+ ,῭-¨.(¨ )/0123΅23·( 34023·(

Informational 100–199 ! ¨΅῭%·΄¨(·()* +,-.¨ (·/ -0(·-
1· 2-3 1῭/¨405¨3 (·/ ¨%¨΅¨΄6--
10-.

100 Continue: 7 %¨,8(·* 9%7-
΄¨0 /- 1῭/¨401¨3.
101 Switching Protocols:
-,,-6) %΄:(72·,,7῭.

Success 200–299 ῾ -0(·1· 7,72,·΄=᾿·2¨ ¨%3(῭-
4=*.

200 OK: ¨%3(῭4)* -/82(·1·.
201 Created: ;·937῭΄6)᾿·2¨
/+7* %·΄7*.
204 No Content: ¨%3(῭40- 4:-
΄0* %¨΄3¨4·9¨/7.

Redirection 300–399 ῟%-3(¨0(-3 %¨΄-3(+΄: ¨/+΄6¨3-
-%· (7/ %¨,8(·, 1῭/)᾿:* /+-
-0(·1· 1¨ 8,,7 URL.

301 Moved Permanently: 7
%·΄7* 9¨(-23/)᾿·2¨ 9·/39-.
302 Found: %΄71:΄3/) 9¨(-20/·-
1·.
304 Not Modified: (- ;¨;7-
9+/- ;¨/ +47῭/ -,,8΅¨3.

Client Error 400–499 ΑΒ8,9- 1(·/ %,¨῭΄8 (7῭ %¨-
,8(·: ,8᾿7* -0(·1· ) 9· ¨΅7῭-
137;7(·9+/· %΄·1.-1·.

400 Bad Request: 2-2) 1῝/(--
΅· -0(·1·*.
401 Unauthorized: -%-3(¨0(-3
(-῭(7%70·1·.
403 Forbidden: -%-6·΄¨῭1·
%΄·1.-1·*.
404 Not Found: %·΄7* ;¨/
.΄+᾿·2¨.
429 Too Many Requests: ῭%+΄-
.-1· 7΄07῭ -3()1¨:/.

Server Error 500–599 ! ¨΅῭%·΄¨(·()* -%+(῭4¨ /- 3-
2-/7%73)1¨3 93- 1:1() -0(·1·
,·6: %΄7.,)9-(7* 1(·/ %,¨῭΄8
(7῭.

500 Internal Server Error:
6¨/32· 1Β8,9-.
502 Bad Gateway: 2-2) -%·2΄3-
1· -%· ¨/;389¨17 1¨΄Δ¨΄.
503 Service Unavailable: 9·
;3-᾿+139· ῭%·΄¨10-.
504 Gateway Timeout: ,)΅·
4΄7/327῝ 7΄07῭.

08.1517 2.2: Η1%63΄·8+7 5/*΅5᾿. 51%2῭%1῭67 HTTP ,+ +.*+΅5%΅52 ¨1·1*+83,1%1.
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2.6 HTTP Cookies

῝΄ HTTP +8.1΅ 1¨Β %6 (Ι῭6 %΄῾ stateless ¨·/%Β5΄44΄: 52:+ 18%6῭6–1¨Β5·΅῭6 +8.1΅ 1.+-
Θ2·%6%6 51΅ ΄ +Θ῾¨6·+%6%)7 *+. :῾,2%1΅ %6. ¨·΄63΄Ι,+.6 51%2῭%1῭6 %΄῾ ¨+42%6. Ε΅1 .1
Θ+¨+·1῭%+8 1῾%Β7 ΄ ¨+·΅΄·΅῭,Β7, Δ·6῭΅,΄¨΄΅΄Ι.%1΅ %1 cookies.

Λ!.1 cookie +8.1΅ -.1 ,΅5·Β 5΄,,2%΅ *+*΄,-./. ¨΄῾ ΄ +Θ῾¨6·+%6%)7 ῭%-4.+΅ ῭%΄. (῾44΄-
,+%·6%) (browser) %΄῾ Δ·)῭%6. Γ (῾44΄,+%·6%)7 %΄ 1¨΄:65+Ι+΅ 51΅ %΄ +¨΅῭%·-(+΅ 1῾%Β,1%1
῭+ 52:+ +¨Β,+.6 18%6῭6 ¨·΄7 %΄. 8*΅΄ +Θ῾¨6·+%6%). Λ!%῭΅ +¨΅%῾3Δ2.+%1΅ 6 *΅1%)·6῭6 ¨46·΄-
(΄·817 (state) 1.2,+῭1 ῭+ *΅1(΄·+%΅5-7 1΅%)῭+΅7.

῝1 cookies Β.%17 ,΅5·2 %,6,2%1 *+*΄,-./. ῭῾.΄*+Ι΄.%1΅ 1¨Β ¨+·΅΄·΅῭,΄Ι7. Λ!Δ΄῾. ,΅5·Β
,-3+:΄7 (%῾¨΅52 -/7 4KB), 3+3΄.Β7 ¨΄῾ %1 51:΅῭%2 51%244641 ,Β.΄ 3΅1 %6. 1¨΄:)5+῾῭6
5·8῭΅,/. *+*΄,-./.. !¨΅¨4-΄., 1¨΄῭%-44΄.%1΅ ῭+ 52:+ 18%6῭6 ¨·΄7 %΄. +Θ῾¨6·+%6%), 52%΅
¨΄῾ +.*-Δ+%1΅ .1 +¨΅Μ1·Ι.+΅ %΄ *85%῾΄ Β%1. Δ·6῭΅,΄¨΄΅΄Ι.%1΅ 3΅1 *+*΄,-.1 ¨΄῾ *+. +8.1΅
1¨1·18%6%1.

Π *΅2·5+΅1 Κ/)7 +.Β7 cookie 51:΄·8Κ+%1΅ 1¨Β %΅7 ¨1·1,-%·΄῾7 %΄῾. ῝1 session cookies
4)3΄῾. ,+ %΄ 54+8῭΅,΄ %΄῾ (῾44΄,+%·6%), +.᾿ %1 persistent cookies -Δ΄῾. 51:΄·΅῭,-.6
Δ·΄.΅5) ΅῭ΔΙ ¨΄῾ ΄·8Κ+%1΅ ,-῭/ %/. ¨+*8/. Expires ) Max-Age, ,+ %΄ *+Ι%+·΄ .1 :+/·+8%1΅
¨·΄%΅,6%-΄ 51:᾿7 Μ1῭8Κ+%1΅ ῭%΄. Δ·Β.΄ %΄῾ (῾44΄,+%·6%). Π ῭/῭%) *΅1Δ+8·΅῭6 %67 *΅2·5+΅17
+8.1΅ 1¨1·18%6%6 3΅1 %6. 1¨΄%·΄¨) +¨΅:-῭+/., Β¨/7 6 4+3Β,+.6 session fixation, Β¨΄῾ -.17
+¨΅%΅:-,+.΄7 +¨΅Δ+΅·+8 .1 «+¨΅Μ24+΅» ῭῾35+5·΅,-.΄ 1.13./·΅῭%΅5Β ῭῾.+*·817 ῭%΄. Δ·)῭%6.
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2.6.1 !¨΅῭%·΄()¨ *΅+,-. cookies (΄¨ %΄¨*·/΅΄,- ,01·%΅/¨.

Ε΅1 .1 38.+΅ ¨΅΄ 51%1.΄6%Β7 ΄ %·Β¨΄7 4+΅%΄῾·3817 %/. cookies, ¨1·΄῾῭΅2Κ+%1΅ %΄ 15Β4΄῾:΄
%῾¨΅5Β ¨1·2*+΅3,1 ·΄)7 ῭Ι.*+῭67 Δ·)῭%6. Φ%6. !΅5Β.1 2.3 1¨+΅5΄.8Κ+%1΅ 6 +¨΅5΄΅./.81
,+%1ΘΙ (῾44΄,+%·6%) 51΅ +Θ῾¨6·+%6%) 51%2 %6 *΅1*΅51῭81 ῭Ι.*+῭67.

ΦΔ),1 2.3: Α΄) *΅1Δ+8·΅῭67 ῭῾.+*·817 ,-῭/ cookies.

Π 14464΄῾Δ81 %/. Μ6,2%/. +8.1΅ 6 +Θ)7:

1. Γ Δ·)῭%67 +΅῭23+΅ %1 *΅1¨΅῭%+῾%)·΅2 %΄῾ (credentials) 51΅ ΄ (῾44΄,+%·6%)7 1¨΄῭%-44+΅
18%6῭6 ῭Ι.*+῭67 ¨·΄7 %΄. +Θ῾¨6·+%6%).

2. !(Β῭΄. %1 ῭%΄΅Δ+81 +8.1΅ -35῾·1, ΄ +Θ῾¨6·+%6%)7 *6,΅΄῾·3+8 ,΅1 .-1 ῭῾.+*·81 51΅ +¨΅-
῭%·-(+΅ ῭%΄. (῾44΄,+%·6%) -.1 cookie ¨΄῾ ¨+·΅-Δ+΅ %΄ ,΄.1*΅5Β session ID.

3. Φ+ 52:+ +¨Β,+.6 18%6῭6 (¨.Δ. (Β·%/῭6 .-17 ῭+48*17), ΄ (῾44΄,+%·6%)7 ῭῾,¨+·΅41,-
Μ2.+΅ 1῾%Β,1%1 %΄ cookie ,+ %΄ session ID.

4. Γ +Θ῾¨6·+%6%)7 +4-3Δ+΅ %6. ΅῭ΔΙ %΄῾ session 51΅, +(Β῭΄. +8.1΅ +.+·3Β, 1¨1.%2 ,+ +Θ1-
%΄,΅5+῾,-.΄ ¨+·΅+ΔΒ,+.΄Ρ *΅1(΄·+%΅52 +¨΅῭%·-(+΅ ,).῾,1 ῭(24,1%΄7 ) Κ6%2 .-1 ῭Ι.*+-
῭6.[4]
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2.7 ¨:9·04+ 80 *΄ REST APIs

Π 3.᾿῭6 %΄῾ ¨·/%΄5Β44΄῾ HTTP *+. ¨+·΅΄·8Κ+%1΅ ῭%6 Μ1῭΅5) 51%1.Β6῭6 %67 +¨΅5΄΅./.817
῭%΄. Τ῭%ΒΡ 1¨΄%+4+8 %6 Μ2῭6 ¨2./ ῭%6. ΄¨΄81 -Δ΄῾. ῭Δ+*΅1῭%+8 %1 REST APIs. Γ΅ ,-:΄*΄΅,
΄΅ 5/*΅5΄8 51%2῭%1῭67 51΅ ΄΅ 5+(148*+7 ¨΄῾ ¨1·΄῾῭΅2῭%651. ¨·΄63΄῾,-./7 Δ·6῭΅,΄¨΄΅΄Ι.%1΅
1῾%΄Ι῭΅1 3΅1 %6. ῾4΄¨΄86῭6 51΅ %6. 51%1.24/῭6 *΅1*΅5%῾15᾿. ῾¨6·+῭΅᾿.. Λ!%῭΅, 6 ῭+ Μ2:΄7
51%1.Β6῭6 %΄῾ HTTP +8.1΅ 1¨1·18%6%6 ¨·΄῞¨Β:+῭6 3΅1 %6. 51%1.Β6῭6 %/. 1·Δ᾿. 51΅ %67
῭6,1῭817 %/. REST APIs, %1 ΄¨΄81 :1 1¨΄%+4-῭΄῾. %΄ 1.%΅5+8,+.΄ %67 +¨Β,+.67 +.Β%6%17.
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!¨΅῭%·΄( 3

REST APIs

3.1 =(4΄.Α.7 4*΄ APIs

Γ Β·΄7 API (Application Programming Interface) 1.1(-·+%1΅ ῭+ -.1 ῭Ι.΄4΄ 1¨Β 51.Β.+7,
¨·/%Β5΄441 51΅ +·314+81 ¨΄῾ +¨΅%·-¨΄῾. ῭+ *΅1(΄·+%΅52 5΄,,2%΅1 4΄3΅῭,΅5΄Ι .1 +¨΅5΄΅./-
.΄Ι. ,+%1ΘΙ %΄῾7 [5]. 9+ 1¨42 4Β3΅1, -.1 API 4+΅%΄῾·3+8 /7 «3-(῾·1» 1.2,+῭1 ῭+ *Ι΄
῭῾῭%),1%1: ¨1·-Δ+΅ -.1 5142 ΄·΅῭,-.΄ ῭Ι.΄4΄ ,+:Β*/. 51΅ ῭῾,Μ2῭+/. ¨΄῾ +¨΅%·-¨+΅ ῭+
-.1. ¨·΄3·1,,1%΅῭%) .1 1Θ΅΄¨΄΅+8 4+΅%΄῾·38+7 ,΅17 ῾¨6·+῭817 Δ/·87 .1 3./·8Κ+΅ %΅7 +῭/%+·΅-
5-7 4+¨%΄,-·+΅+7 %67 ῾4΄¨΄86῭)7 %67.

Π Δ·6῭΅,Β%6%1 %/. APIs ῭%6 ῭Ι3Δ·΄.6 1.2¨%῾Θ6 4΄3΅῭,΅5΄Ι +8.1΅ 51:΄·΅῭%΅5). 9-῭1
1¨Β 1῾%2, ΄΅ +(1·,΄3-7 ,¨΄·΄Ι. .1 ῭῾.*῾2Κ΄῾. *+*΄,-.1 51΅ 4+΅%΄῾·38+7 1¨Β *΅1(΄·+%΅5-7
¨63-7 [6]. Λ!.17 ΅῭%Β%΄¨΄7 ,¨΄·+8 .1 1.%4+8 Δ2·%+7 1¨Β %6. ¨41%(Β·,1 Google Maps, +.᾿
,΅1 +(1·,΄3) 64+5%·΄.΅5΄Ι +,¨΄·8΄῾ ,¨΄·+8 .1 1Θ΅΄¨΄΅+8 +Θ/%+·΅52 APIs 3΅1 %6. +¨+Θ+·-
31῭81 ¨46·/,᾿. ) %6. ¨1·15΄4΄Ι:6῭6 1¨΄῭%΄4᾿.. 9+ %΄. %·Β¨΄ 1῾%Β +¨΅%῾3Δ2.+%1΅ 6
+¨1.1Δ·6῭΅,΄¨΄86῭6 4΄3΅῭,΅5΄Ι, 6 ,+8/῭6 5Β῭%΄῾7 1.2¨%῾Θ67 51΅ 6 +῾5΄4Β%+·6 *΅1῭Ι.*+῭6
+%+·΄3+.᾿. ῭῾῭%6,2%/..
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ΦΔ),1 3.1: ΦΔ-῭6 ¨+42%6–API–+Θ῾¨6·+%6%).

ΛΓ¨/7 (18.+%1΅ ῭%6. !΅5Β.1 3.1, ΄ ¨+42%67 ῾¨΄Μ244+΅ 1΅%)῭+΅7 (requests) ,-῭/ %΄῾ API,
%΄ ΄¨΄8΄ 4+΅%΄῾·3+8 /7 ,+῭2Κ΄.%17 3΅1 %6. +¨΅5΄΅./.81 ,+ %΄. +Θ῾¨6·+%6%). Γ +Θ῾¨6·+%6%)7
+¨+Θ+·32Κ+%1΅ %΄ 18%6,1 51΅ +¨΅῭%·-(+΅ %6. 51%244646 1¨Β5·΅῭6 (response) ῭%΄. ¨+42%6.

3.2 Β4*῭1(῾7 ΄9΄·1῭87

Π Δ·)῭6 %/. APIs *+. +8.1΅ .-1Ρ +,(1.8῭%651. )*6 1¨Β %6 *+51+%81 %΄῾ 1960, Β%1. ΄΅
¨·΄3·1,,1%΅῭%-7 1.1Κ6%΄Ι῭1. %·Β¨΄῾7 .1 1¨4΄¨΄΅)῭΄῾. %6. 14464+¨8*·1῭6 ,+%1ΘΙ *΅1(΄-
·+%΅5᾿. ¨·΄3·1,,2%/. 4΄3΅῭,΅5΄Ι. Ω῭%Β῭΄, 6 ¨·13,1%΅5) %΄῾7 1.2*+΅Θ6 )·:+ ῭%1 %-46 %67
*+51+%817 %΄῾ 1990 51΅ ῭%΅7 1·Δ-7 %΄῾ 2000, ,+ %6. +Θ2¨4/῭6 %΄῾ ;΅1*΅5%Ι΄῾ 51΅ %/. *΅1*΅-
5%῾15᾿. +(1·,΄3᾿.. Π +΅῭13/3) %/. ¨·᾿%/. Web APIs, Β¨/7 %΄ SOAP (Simple Object
Access Protocol), 51΅ 1·3Β%+·1 %΄ REST (Representational State Transfer), 2441Θ+ ·΅Κ΅52
%΄. %·Β¨΄ ,+ %΄. ΄¨΄8΄ 1.1¨%Ι῭῭΄.%1΅ 51΅ +¨΅5΄΅./.΄Ι. ΄΅ +(1·,΄3-7 ῭%΄. Τ῭%Β.

Π +,(2.΅῭6 %΄῾ REST 1¨΄%-4+῭+ ῭6,1.%΅5Β ΄·Β῭6,΄, 51:᾿7 ¨·΄῭-(+·+ ,΅1 1¨4΄Ι῭%+·6
51΅ ¨΅΄ +῾-4΅5%6 +.14415%΅5) ῭%΄ SOAP, +¨΅%·-¨΄.%17 %1ΔΙ%+·6 51΅ ¨΅΄ +Ι5΄46 1.2¨%῾Θ6
*΅1*΅5%῾15᾿. ῾¨6·+῭΅᾿. ,-῭/ %67 1Θ΅΄¨΄86῭67 %΄῾ ¨·/%΄5Β44΄῾ HTTP. ··3Β%+·1, ,+ %6.
-4+῾῭6 %/. microservices 51΅ %/. ῾¨΄*΄,᾿. cloud, %1 APIs 1¨-5%6῭1. 15Β,1 ,+314Ι%+·6
῭6,1῭81, 51:᾿7 +¨-%·+Χ1. ῭%΅7 +¨΅Δ+΅·)῭+΅7 .1 ῾΅΄:+%)῭΄῾. ¨΅΄ +῾-4΅5%+7 51΅ 54΅,15΄Ι,+.+7
1·Δ΅%+5%΄.΅5-7.

Φ),+·1, %1 APIs 1¨΄%+4΄Ι. 1.1¨Β῭¨1῭%΄ 5΄,,2%΅ %΄῾ %+Δ.΄4΄3΅5΄Ι ΄΅5΄῭῾῭%),1%΄7,
+¨΅%·-¨΄.%17 %6. 2,+῭6 +.῭/,2%/῭6 51΅ ῭῾.+·31῭81 ,+%1ΘΙ +(1·,΄3᾿., ῾¨6·+῭΅᾿. 51΅ ῭῾-
῭%6,2%/., 1¨Β %΅7 +(1·,΄3-7 5΅.6%᾿. %64+(᾿./. -/7 %6 *΅1Δ+8·΅῭6 ¨΄4Ι¨4΄5/. +%1΅·΅5᾿.
¨41%(΄·,᾿.. [7]
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3.3 Ε1(48), REST & Φ΄4(῾Δ, ;1ΓΔ,

῝΄ REST (Representational State Transfer) +8.1΅ -.1 1·Δ΅%+5%΄.΅5Β ῭%῾4 ¨΄῾ ¨·΄%2:65+ 1¨Β
%΄. Roy Fielding %΄ 2000 3΅1 %΄. ῭Δ+*΅1῭,Β 51%1.+,6,-./. ῭῾῭%6,2%/. 51΅ *΅1*΅5%῾15᾿.
῾¨6·+῭΅᾿.. ·. 51΅ *+. 1¨΄%+4+8 %῾¨΅5Β ¨·Β%῾¨΄, ¨+·΅3·2(+΅ -.1 ῭Ι.΄4΄ 1·Δ᾿. ¨΄῾, 1.
%6·6:΄Ι., 51:΅῭%΄Ι. ,΅1 ῾¨6·+῭81 RESTful [8], [9].

Γ ¨῾·).17 %67 ΅*-17 +8.1΅ Β%΅ 6 +¨΅5΄΅./.81 Μ1῭8Κ+%1΅ ῭+ ΄()*+· (resources), ΄΅ ΄¨΄8΄΅
%1῾%΄¨΄΅΄Ι.%1΅ ,΄.1*΅52 ,-῭/ URIs. Π 14464+¨8*·1῭6 ,+ %΄῾7 ¨Β·΄῾7 38.+%1΅ ,+ Δ·)῭6
%῾¨΄¨΄΅6,-./. ,+:Β*/. %΄῾ HTTP (GET, POST, PUT, DELETE 5.2.), +.᾿ %1 *+*΄,-.1
1.%1442῭῭΄.%1΅ ῭+ 1¨4-7 51΅ +῾·-/7 ῾¨΄῭%6·΅ΚΒ,+.+7 ,΄·(-7, Β¨/7 JSON ) XML.

3.3.1 2¨,΄3῭ REST Constraints

ΦΙ,(/.1 ,+ %6 Μ΅Μ4΅΄3·1(81, ΄΅ Μ1῭΅5΄8 ¨+·΅΄·΅῭,΄8 (constraints) %΄῾ REST +8.1΅ ΄΅ 15Β4΄῾-
:΄΅:

1. Β+῭0῟+῭΅*( 4035¨*- (Uniform Interface): ΛΓ4΄΅ ΄΅ ¨Β·΄΅ +5%8:+.%1΅ ,-῭/
,΅17 5΄΅.)7 51΅ ῭῾.+¨΄Ι7 *΅+¨1()7. ·῾%Β ῭6,18.+΅ Β%΅ 52:+ ¨Β·΄7 %1῾%΄¨΄΅+8%1΅ ,+
,΄.1*΅5Β URI, ΄΅ 14464+¨΅*·2῭+΅7 38.΄.%1΅ ,-῭/ %῾¨΄¨΄΅6,-./. ,+:Β*/. HTTP, 51΅
%1 ,6.Ι,1%1 +8.1΅ 1῾%2·56 51΅ 51%1.΄6%2 Δ/·87 +Θ/%+·΅5Β ¨418῭΅΄.

2. Statelessness: Η2:+ 18%6῭6 1¨Β %΄. ¨+42%6 ¨·-¨+΅ .1 ¨+·΅-Δ+΅ Β4+7 %΅7 1¨1·18%6%+7
¨46·΄(΄·8+7 3΅1 %6. +¨+Θ+·31῭81 %67. Γ +Θ῾¨6·+%6%)7 *+. *΅1%6·+8 51,81 ¨46·΄(΄·81
῭Δ+%΅52 ,+ ¨·΄63΄Ι,+.+7 1΅%)῭+΅7, 3+3΄.Β7 ¨΄῾ Μ+4%΅᾿.+΅ %6. +¨+5%1῭΅,Β%6%1 51΅ %6.
1Θ΅΄¨΅῭%81.

3. ῝΅20:3/:῭῾0/- Client–Server: Γ ¨+42%67 51΅ ΄ +Θ῾¨6·+%6%)7 +8.1΅ ¨4)·/7 *΅1-
Δ/·΅῭,-.΄΅ 51΅ +¨΅5΄΅./.΄Ι. ,Β.΄ ,-῭/ *΅5%Ι΄῾. ;+. Μ·8῭5΄.%1΅ ῭%΄ 8*΅΄ ῭Ι῭%6,1 )
῭%΄ 8*΅΄ 1·Δ+8΄, 1442 1.%1442῭῭΄῾. ,6.Ι,1%1 ,-῭/ 1΅%)῭+/. 51΅ 1¨΄5·8῭+/.. ·῾%Β7 ΄
῭1()7 *΅1Δ/·΅῭,Β7 ·Β4/. +¨΅%·-¨+΅ ῭+ 52:+ ¨4+῾·2 .1 +Θ+48῭῭+%1΅ 1.+Θ2·%6%1: 6 ΄,2*1
¨΄῾ 1.1¨%Ι῭῭+΅ %΄ frontend (client) ,¨΄·+8 .1 +¨΅5+.%·᾿.+%1΅ ῭%6. +,¨+΅·81 Δ·)῭%6,
+.᾿ 6 ΄,2*1 %΄῾ backend (server) Δ+΅·8Κ+%1΅ %6 *΅1Δ+8·΅῭6 *+*΄,-./. 51΅ %6. +¨΅Δ+΅·6-
῭΅15) 4΄3΅5). Λ!%῭΅, %΄ ῭Ι῭%6,1 1¨΄5%2 ,+314Ι%+·6 +῾+4΅Θ81 51΅ ,¨΄·+8 .1 54΅,15/:+8
¨΅΄ +Ι5΄41, 1(΄Ι 52:+ %,),1 ,¨΄·+8 .1 Μ+4%΅᾿.+%1΅ ) .1 1.1¨%Ι῭῭+%1΅ Θ+Δ/·΅῭%2 Δ/·87
.1 +¨6·+2Κ+΅ %΄ 244΄.

4. Cacheability: Γ΅ 1¨΄5·8῭+΅7 ,¨΄·΄Ι. .1 Δ1·15%6·΅῭%΄Ι. /7 cacheable ) non-cacheable,
+¨΅%·-¨΄.%17 ῭%΄῾7 ¨+42%+7 .1 1¨΄:65+Ι΄῾. ¨·΄῭/·΅.2 *+*΄,-.1 3΅1 Μ+4%8/῭6 %67 1-
¨Β*΄῭67 51΅ ,+8/῭6 (Β·%΄῾ ῭%΄. +Θ῾¨6·+%6%).

5. Layered System: Π 1·Δ΅%+5%΄.΅5) ,¨΄·+8 .1 ΄·31./:+8 ῭+ ¨΄441¨42 +¨8¨+*1 (¨.Δ.
proxies, gateways, authentication servers). Γ ¨+42%67 *+. Δ·+΅2Κ+%1΅ .1 3./·8Κ+΅ +2.
14464+¨΅*·2 1¨+῾:+817 ,+ %΄. %+4΅5Β +Θ῾¨6·+%6%) ) ,+ +.*΅2,+῭1 +¨8¨+*1.
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6. Code-on-Demand (5΅῭¨0΅3:0/῟): Γ +Θ῾¨6·+%6%)7 ,¨΄·+8 .1 +¨+5%+8.+΅ %΅7 *῾-
.1%Β%6%+7 %΄῾ ¨+42%6 1¨΄῭%-44΄.%17 +5%+4-῭΅,΄ 5᾿*΅51 (¨.Δ. JavaScript). ·. 51΅
῭¨2.΅1 Δ·6῭΅,΄¨΄΅+8%1΅, *8.+΅ +῾+4΅Θ81 ῭+ ¨΅΄ ¨·΄63,-.1 ῭+.2·΅1.

3.3.2 4΄¨5/ 56 REST 7(΄1· %-)68΄97.

Π *6,΄%΅5Β%6%1 %΄῾ REST ΄(+84+%1΅ 5῾·8/7 ῭%6. 1¨4Β%6%1 51΅ ῭%6 Δ·)῭6 %+Δ.΄4΄3΅᾿. ¨΄῾
)*6 +8.1΅ +῾·-/7 *΅1*+*΄,-.+7. ῝΄ 3+3΄.Β7 Β%΅ Μ1῭8Κ+%1΅ ῭%΄ ¨·/%Β5΄44΄ HTTP, +¨΅%·-¨+΅
+Ι5΄46 51%1.Β6῭6 51΅ ῾4΄¨΄86῭6 1¨Β ¨·΄3·1,,1%΅῭%-7. Π Δ·)῭6 %΄῾ JSON /7 ,΄·() 1.%14-
413)7 *+*΄,-./. 51:΅῭%2 %΅7 1¨΄5·8῭+΅7 +41(·΅-7 51΅ 1.13.᾿῭΅,+7 1¨Β 2.:·/¨΄ 51΅ ,6Δ1.).

·῾%2 %1 Δ1·15%6·΅῭%΅52 %΄ 51%-῭%6῭1. %6. 5῾·81·Δ6 +¨΅4΄3) 3΅1 %΄. ῭Δ+*΅1῭,Β 54΅,1-
5΄Ι,+./., +῾-4΅5%/. 51΅ 1¨΄*΄%΅5᾿. *΅1*΅5%῾15᾿. ῾¨6·+῭΅᾿., ῭+ ῭Ι35·΅῭6 ,+ ¨΅΄ ¨+·8¨4΄51
¨·Β%῾¨1, Β¨/7 %΄ SOAP [8]–[10].
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3.4 =΅(4*1῭᾿7 ·0·῭8Δ9Α9 40 JSON/XML

Φ%1 ¨·᾿%1 Web Services, %1 *+*΄,-.1 ,+%1(-·΄.%1. ῭῾.):/7 ῭+ ,΄·() XML. Ω῭%Β῭΄, ,+
%6. 2.΄*΄ %΄῾ REST, 6 Δ·)῭6 %΄῾ JSON -3΅.+ 5῾·81·Δ6 4Β3/ %67 1¨4Β%6%27 %΄῾, %67 1.1-
3./῭΅,Β%6%17 1¨Β 1.:·᾿¨΄῾7 51΅ %67 +῾5΄4817 +¨+Θ+·31῭817 1¨Β 34᾿῭῭+7 ¨·΄3·1,,1%΅῭,΄Ι.
῝΄ JSON +8.1΅ +41(·Ι, +.᾿ %1 ¨+·΅῭῭Β%+·1 REST APIs %΄ Δ·6῭΅,΄¨΄΅΄Ι. /7 ¨·΄+¨΅4+3,-.6
,΄·(), Δ/·87 .1 1¨΄54+8΄῾. +.14415%΅5-7 Β¨/7 XML, Β¨΄῾ 1῾%Β 5·8.+%1΅ 1¨1·18%6%΄ [8], [9].

3.5 3΄1Η·0(.8΄ ῭6῭῾6+1Α8Δ9+, ΄66+60΅2·1΄4+,

ΦΔ),1 3.2: ·¨+΅5Β.΅῭6 %67 ῭Δ-῭67 ,+%1ΘΙ HTTP requests 51΅ 1¨΄5·8῭+/. JSON ῭+ -.1
REST API.

35

33

a



ΦΔ),1 3.3: 01·2*+΅3,1 *΅1Δ+8·6῭67 %΄῾ ῭῾.Β4΄῾ +·31Κ΄,-./. ,-῭/ %΄῾ ¨Β·΄῾
/employees

Φ%΄ ¨1·1¨2./ ¨1·2*+΅3,1, ΄ ¨+42%67 Κ6%2 %6 48῭%1 %/. +·31Κ΄,-./.. Γ +Θ῾¨6·+%6%)7
1¨1.%2 ,+ 5/*΅5Β 51%2῭%1῭67 200 ¨* 51΅ +¨΅῭%·-(+΅ ,΅1 1.1¨1·2῭%1῭6 %67 48῭%17 ῭+ ,΄·()
JSON. Π 1¨4) 1῾%) *΅1*΅51῭81 51%1*+΅5.Ι+΅ ¨᾿7 %΄ REST 1Θ΅΄¨΄΅+8 %6. ῾¨2·Δ΄῾῭1 ῾¨΄*΄,)
%΄῾ HTTP 3΅1 .1 ¨·΄῭(-·+΅ %῾¨΄¨΄΅6,-.6 51΅ 51%1.΄6%) +¨΅5΄΅./.81.

3.6 ῝Δ/῭·῭( HTTP 4*΄ REST APIs

Γ΅ ,-:΄*΄΅ %΄῾ HTTP, ¨΄῾ ¨1·΄῾῭΅2῭%651. 1.14῾%΅52 ῭%6. !.Β%6%1 2.1, 1¨΄%+4΄Ι. %΄.
Μ1῭΅5Β ,6Δ1.΅῭,Β 14464+¨8*·1῭67 ,+ %΄῾7 ¨Β·΄῾7 +.Β7 REST API. Π Δ·)῭6 %΄῾7 +8.1΅
῭%+.2 ῭῾.*+*+,-.6 ,+ %΄ ,΄.%-4΄ CRUD (Create, Read, Update, Delete):

• GET: ·.23./῭6 (Read) ¨Β·/. Δ/·87 ,+%1Μ΄4) %67 51%2῭%1῭)7 %΄῾7.

• POST: ;6,΅΄῾·381 (Create) .-΄῾ ¨Β·΄῾ ῭%΄. +Θ῾¨6·+%6%).

• PUT: 04)·67 +.6,-·/῭6 (Update) ῾¨2·Δ΄.%΄7 ¨Β·΄῾.
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• PATCH: 9+·΅5) +.6,-·/῭6 (Update) ῭%΄΅Δ+8/. ¨Β·΄῾.

• DELETE: ;΅13·1() (Delete) +.Β7 ¨Β·΄῾.

Π %῾¨΄¨΄΅6,-.6 1῾%) 1.%΅῭%΄8Δ΅῭6 +¨΅%·-¨+΅ ῭%΄῾7 ¨·΄3·1,,1%΅῭%-7 .1 3./·8Κ΄῾. +5 %/.
¨·΄%-·/. %΄. %·Β¨΄ 14464+¨8*·1῭67 ,+ -.1. ¨Β·΄, ¨·΄23΄.%17 %6 ῭῾.-¨+΅1 51΅ %6 *΅14+΅%΄῾·-
3΅5Β%6%1 ,+%1ΘΙ *΅1(΄·+%΅5᾿. APIs.

3.7 3΄1Η80*1῭( 4*΄ REST APIs

Π +¨΅5΄΅./.81 ,+ -.1 REST API ¨·13,1%΄¨΄΅+8%1΅ ,-῭/ endpoints, *641*) ῭῾35+5·΅,-./.
*΅1*·΄,᾿. (URLs) ¨΄῾ ΄·8Κ΄῾. ¨΄Ι Μ·8῭5+%1΅ -.17 ¨Β·΄7 ῭%΄. +Θ῾¨6·+%6%). Ε΅1 ¨1·2*+΅3,1,
%΄ https://api.example.com/users 1¨΄%+4+8 -.1 endpoint ¨΄῾ 1.1(-·+%1΅ ῭%΄ ῭Ι.΄4΄
%/. Δ·6῭%᾿., +.᾿ %΄ https://api.example.com/users/5 *+8Δ.+΅ ῭+ -.1. ῭῾35+5·΅,-.΄
Δ·)῭%6 ,+ %1῾%Β%6%1 id = 5.

῝1 endpoints ῭῾.*῾2Κ΄.%1΅ ,+ %΅7 ,+:Β*΄῾7 HTTP (GET, POST, PUT, DELETE 5.2.)
3΅1 .1 *64᾿῭΄῾. %6 ῭῾35+5·΅,-.6 +.-·3+΅1 ¨΄῾ :1 +5%+4+῭%+8 ¨2./ ῭%΄. ¨Β·΄. Ω῭%Β῭΄, ¨-·1
1¨Β %΄ endpoint 51΅ %6 ,-:΄*΄, 52:+ 18%6῭6 ¨+·΅41,Μ2.+΅ 51΅ ¨1·1,-%·΄῾7 ¨΄῾ ,+%1(-·΄῾.
+¨΅¨4-΄. ¨46·΄(΄·8+7. Γ΅ ῭6,1.%΅5Β%+·΄΅ %Ι¨΄΅ ¨1·1,-%·/. +8.1΅ ΄΅ +Θ)7.

3.7.1 Path Parameters

Γ΅ path parameters +.῭/,1%᾿.΄.%1΅ 1¨+῾:+817 ῭%6 *΅1*·΄,) (URL) 51΅ 51:΄·8Κ΄῾. ¨΄΅΄7
15·΅Μ᾿7 ¨Β·΄7 Κ6%+8%1΅. Ο·6῭΅,΄¨΄΅΄Ι.%1΅ 5῾·8/7 3΅1 %6. 1.23./῭6, +.6,-·/῭6 ) *΅13·1()
῭῾35+5·΅,-./. 1.%΅5+΅,-./..

ΦΔ),1 3.4: 01·2*+΅3,1 path parameter

Π 18%6῭6 1῾%) +¨΅῭%·-(+΅ %΄. Δ·)῭%6 ,+ id = 5. ῝1 path parameters 1¨΄%+4΄Ι. ,-·΄7
%΄῾ endpoint 51΅ ῭῾.):/7 *64᾿.΄.%1΅ ,+ ,΄·() /resource/{id}.
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3.7.2 Query Parameters

Γ΅ query parameters ¨·΄῭%8:+.%1΅ ῭%΄ %-4΄7 %΄῾ URL ,+%2 %΄ ῭Ι,Μ΄4΄ ;. Λ!Δ΄῾. %6 ,΄·()
key=value 51΅ *΅1Δ/·8Κ΄.%1΅ ,+%1ΘΙ %΄῾7 ,+ %΄ ῭Ι,Μ΄4΄ &. Ο·6῭΅,΄¨΄΅΄Ι.%1΅ 5῾·8/7 3΅1
1.1Κ6%)῭+΅7, (΅4%·2·΅῭,1, %1Θ΅.Β,6῭6 ) ῭+4΅*΄¨΄86῭6.

ΦΔ),1 3.5: 01·2*+΅3,1 query parameter

Π ¨1·1¨2./ 18%6῭6 +¨΅῭%·-(+΅ %΄῾7 Δ·)῭%+7 %1Θ΅.΄,6,-.΄῾7 ῭+ 1ΙΘ΄῾῭1 ῭+΅·2 51΅ ¨+-
·΅΄·΅῭,-.΄῾7 ῭%΄῾7 *-51 ¨·᾿%΄῾7. ῝1 query parameters +8.1΅ ΅*΅18%+·1 Δ·)῭΅,1 Β%1. Δ·+΅1-
ΚΒ,1῭%+ *῾.1,΅52 (84%·1 Δ/·87 .1 1442Κ΄῾,+ %΄ Μ1῭΅5Β endpoint.

Δ0Α/΅0·( Path /¨0 Query Parameters: 01·Β4΄ ¨΄῾ 51΅ ΄΅ *Ι΄ %Ι¨΄΅ ¨1·1,-%·/.
Δ·6῭΅,΄¨΄΅΄Ι.%1΅ 3΅1 %΄. 51:΄·΅῭,Β %67 Κ6%΄Ι,+.67 ¨46·΄(΄·817, +Θ῾¨6·+%΄Ι. *΅1(΄·+%΅5΄Ι7
῭5΄¨΄Ι7. Π *΅25·΅῭6 ῭῾.΄Χ8Κ+%1΅ ῭%΄. 08.151 3.1.

Ε¨΅¨/:(΅0·:0/῟ Path Parameters Query Parameters

Φ5΄¨Β7 0·΄῭*΅΄·8Κ΄῾. -.1. ,΄.1*΅5Β 51΅
῭῾35+5·΅,-.΄ ¨Β·΄

Ν΅4%·2·΄῾., %1Θ΅.΄,΄Ι. ) ¨+·΅΄-
·8Κ΄῾. ῭῾44΄3-7 ¨Β·/.

01·2*+΅3,1 /users/5 → ΄ Δ·)῭%67 ,+ id =
5

/users?sort=asc&limit=10 →
48῭%1 Δ·6῭%᾿. ,+ 5·΅%)·΅1

Ο·)῭6 Φ῾.):/7 ,+ GET, PUT, PA-
TCH, DELETE

Η῾·8/7 ,+ GET, 3΅1 1.1Κ)%6῭6
) ῭+4΅*΄¨΄86῭6

Ξ¨΄Δ·+/%΅5Β%6%1 ·¨1·18%6%1 3΅1 %6. %1῾%΄¨΄86῭6
¨Β·΄῾ — 1. 4+8¨΄῾., %΄ end-
point +8.1΅ 25῾·΄

0·΄1΅·+%΅52 — 1. 4+8¨΄῾., %΄
API ῭῾Δ.2 Δ·6῭΅,΄¨΄΅+8 ¨·΄+¨΅-
4+3,-.+7 %΅,-7

08.1517 3.1: ΦΙ35·΅῭6 Path 51΅ Query Parameters.
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3.7.3 Headers

῝1 headers ¨+·΅-Δ΄῾. ,+%1*+*΄,-.1 ¨΄῾ ῭῾.΄*+Ι΄῾. 52:+ 18%6῭6 ) 1¨Β5·΅῭6. 9+%1(-·΄῾.
5·8῭΅,+7 ¨46·΄(΄·8+7 Β¨/7 %΄ +8*΄7 %΄῾ ¨+·΅+Δ΄,-.΄῾, %΄. %·Β¨΄ 5/*΅5΄¨΄86῭67, ) *΅1¨΅-
῭%+῾%)·΅1 1῭(14+817.

ΦΔ),1 3.6: 01·2*+΅3,1 header

Φ%΄ ¨1·2*+΅3,1, %΄ Authorization header ¨1·-Δ+΅ %΄ *΅15·΅%΅5Β ¨·Β῭Μ1῭67 (token) ¨΄῾
¨΅῭%΄¨΄΅+8 %΄. Δ·)῭%6, +.᾿ %΄ Accept *64᾿.+΅ Β%΅ 6 1¨Β5·΅῭6 ¨·-¨+΅ .1 +8.1΅ ῭+ ,΄·() JSON.

3.7.4 Request Body

῝΄ ῭᾿,1 %67 18%6῭67 (request body) Δ·6῭΅,΄¨΄΅+8%1΅ Β%1. ¨·-¨+΅ .1 ,+%1(-·΄῾,+ ¨4)·6
*+*΄,-.1 ¨·΄7 %΄. +Θ῾¨6·+%6%). !8.1΅ 1¨1·18%6%΄ ῭%΅7 ,+:Β*΄῾7 POST, PUT 51΅ PATCH,
51:᾿7 +¨΅%·-¨+΅ %6 *6,΅΄῾·381 ) +.6,-·/῭6 1.%΅5+΅,-./..

ΦΔ),1 3.7: 01·2*+΅3,1 request body

Φ%΄ ¨1·2*+΅3,1, 6 18%6῭6 1῾%) *6,΅΄῾·3+8 -.1. .-΄ Δ·)῭%6 ,+ %1 ῭%΄΅Δ+81 ¨΄῾ ¨1·-Δ΄.%1΅
῭%΄ ῭᾿,1. ῝΄ Content-Type header +.6,+·᾿.+΅ %΄. +Θ῾¨6·+%6%) Β%΅ %΄ ¨+·΅+ΔΒ,+.΄ +8.1΅
῭+ ,΄·() JSON.

Π 51%1.Β6῭6 %67 ῭Δ-῭67 ,+%1ΘΙ endpoints, ,+:Β*/. 51΅ ¨1·1,-%·/. +8.1΅ :+,+4΅᾿*67
3΅1 %΄. ῭/῭%Β ῭Δ+*΅1῭,Β 51΅ %6 Δ·)῭6 REST APIs. 9-῭1 1¨Β 1῾%). %6 *΄,), ΄΅ ¨·΄3·1,-
,1%΅῭%-7 ,¨΄·΄Ι. .1 14464+¨΅*·΄Ι. ,+ ῭1().+΅1 ,+ %΄῾7 ¨Β·΄῾7, +Θ1῭(148Κ΄.%17 ῭῾.-¨+΅1
51΅ +¨+5%1῭΅,Β%6%1 ῭%1 ῭῾῭%),1%1.
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3.7.5 Stateful vs Stateless

Φ%6. 1·Δ΅%+5%΄.΅5) %/. *΅1*΅5%῾15᾿. +(1·,΄3᾿. 38.+%1΅ ῭῾Δ.2 *΅25·΅῭6 1.2,+῭1 ῭+ *Ι΄
%·Β¨΄῾7 *΅1Δ+8·΅῭67 %67 +¨΅5΄΅./.817 ¨+42%6–+Θ῾¨6·+%6%): stateful 51΅ stateless.

Φ%1 stateful ῭῾῭%),1%1, ΄ +Θ῾¨6·+%6%)7 *΅1%6·+8 ¨46·΄(΄·8+7 3΅1 %6. 51%2῭%1῭6 (state)
%΄῾ ¨+42%6 1.2,+῭1 ῭+ *΅1*΄Δ΅5-7 1΅%)῭+΅7. ·῾%Β ῭6,18.+΅ Β%΅ 52:+ 18%6,1 *+. +8.1΅ ¨4)·/7
1῾%Β.΄,΄, 1442 +Θ1·%2%1΅ 1¨Β ¨·΄63΄Ι,+.+7 14464+¨΅*·2῭+΅7. Ο1·15%6·΅῭%΅5Β ¨1·2*+΅3,1
1¨΄%+4΄Ι. ΄΅ +(1·,΄3-7 ¨΄῾ Μ1῭8Κ΄.%1΅ ῭+ sessions: ,Β4΅7 -.17 Δ·)῭%67 ῭῾.*+:+8, ΄ +Θ῾¨6-
·+%6%)7 1¨΄:65+Ι+΅ %6. 51%2῭%1῭) %΄῾ 51΅ %6. 1Θ΅΄¨΄΅+8 ῭+ ,+44΄.%΅52 1΅%),1%1.

·.%8:+%1, ῭%1 stateless ῭῾῭%),1%1 ΄ +Θ῾¨6·+%6%)7 *+. 5·1%2 51,81 ¨46·΄(΄·81 3΅1 %΄.
¨+42%6. Η2:+ 18%6,1 ¨+·΅41,Μ2.+΅ Β41 %1 1¨1·18%6%1 ῭%΄΅Δ+81 (*΅1¨΅῭%+῾%)·΅1, *+*΄,-.1,
¨1·1,-%·΄῾7), ᾿῭%+ .1 ,¨΄·+8 .1 +¨+Θ+·31῭%+8 ,+,΄./,-.1, Δ/·87 3.᾿῭6 %΄῾ %΅ -Δ+΅ ¨·΄6-
36:+8. 9+ %΄. %·Β¨΄ 1῾%Β, ΄΅ 1΅%)῭+΅7 +8.1΅ ¨4)·/7 1.+Θ2·%6%+7 ,+%1ΘΙ %΄῾7.

῝1 REST APIs +8.1΅ ῭Δ+*΅1῭,-.1 .1 +8.1΅ stateless. Π +¨΅4΄3) 1῾%) ¨·΄῭(-·+΅ ῭6,1-
.%΅52 ¨4+΄.+5%),1%1. ·¨4΄¨΄΅+8 %6. ῾4΄¨΄86῭6, 51:᾿7 ΄ +Θ῾¨6·+%6%)7 *+. Δ·+΅2Κ+%1΅ .1
*΅1%6·+8 ¨46·΄(΄·8+7 ῭῾.+*·817 3΅1 52:+ Δ·)῭%6. !¨΅¨4-΄., ῭῾,Μ244+΅ ῭%6 Μ+4%8/῭6 %67
1¨Β*΄῭67, 1(΄Ι 52:+ 18%6,1 ,¨΄·+8 .1 +¨+Θ+·31῭%+8 1.+Θ2·%6%1, Δ/·87 .1 1¨1΅%+8%1΅ 3.᾿῭6
%΄῾ ΅῭%΄·΅5΄Ι ¨·΄63΄Ι,+./. 1΅%)῭+/.. ῝-4΄7, 6 1·Δ) %΄῾ stateless 51:΅῭%2 +῾5΄4Β%+·6 %6.
54΅,25/῭6 (scalability), +¨΅%·-¨΄.%17 ῭+ ¨΄44΄Ι7 +Θ῾¨6·+%6%-7 .1 +Θ῾¨6·+%΄Ι. %1῾%ΒΔ·΄.1
1΅%),1%1 Δ/·87 %6. 1.2356 5΄΅.ΒΔ·6῭%67 ,.),67 51%2῭%1῭67.

Ω῭%Β῭΄, ῭%6. ¨·2Θ6 ῾¨2·Δ΄῾. ῭+.2·΅1 Β¨΄῾ +8.1΅ 1¨1·18%6%6 6 *΅1%)·6῭6 51%2῭%1῭67,
Β¨/7 ῭%6. %1῾%΄¨΄86῭6 51΅ %6. +Θ΄῾῭΅΄*Β%6῭6 Δ·6῭%᾿.. Ε΅1 .1 514῾(:+8 1῾%) 6 1.2356
Δ/·87 .1 ¨1·1Μ΅1῭%+8 6 stateless 1·Δ), Δ·6῭΅,΄¨΄΅΄Ι.%1΅ ,6Δ1.΅῭,΄8 Β¨/7 %1 cookies 51΅ %1
sessions. ῝1 cookies 1¨΄:65+Ι΄῾. ,΅5·2 %,),1%1 ¨46·΄(΄·817 ῭%΄. (῾44΄,+%·6%) 51΅ %1
1¨΄῭%-44΄῾. ῭+ 52:+ 18%6,1, +.᾿ %1 sessions +¨΅%·-¨΄῾. ῭%΄. +Θ῾¨6·+%6%) .1 ῭῾.*-+΅ 1῾%2
%1 cookies ,+ *+*΄,-.1 ¨΄῾ 5·1%2 ¨·΄῭/·΅.2 ῭%6 ,.),6 %΄῾.

Π 4+΅%΄῾·381 %/. ,6Δ1.΅῭,᾿. 1῾%᾿. 1.14Ι:65+ )*6 ῭%6. !.Β%6%1 2.6, Β¨΄῾ ¨1·΄῾῭΅-
2῭%65+ 51΅ 6 %῾¨΅5) ·΄) *΅1Δ+8·΅῭67 ῭῾.+*·817 ,+ cookies. Λ!%῭΅, %1 REST APIs ¨1·1,-.΄῾.
stateless ῭+ +¨8¨+*΄ ¨·/%΄5Β44΄῾, +.᾿ 6 1.135181 ¨46·΄(΄·81 3΅1 %΄. Δ·)῭%6 «,+%1(-·+%1΅»
,1Κ8 ,+ 52:+ 18%6,1.
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!¨΅῭%·΄( 4

/¨6·839¨3+ 2:¨6,·΄4( 1¨0
)*·῾9¨3+

4.1 ;΅΄(*740(,

Π 1.24῾῭6 51΅ 6 51%13·1() %/. 1¨1΅%)῭+/. (requirements) 1¨΄%+4+8 %6. ¨·᾿%6 51΅ 8῭/7
῭6,1.%΅5Β%+·6 *΅1*΅51῭81 ῭%6. 1.2¨%῾Θ6 4΄3΅῭,΅5΄Ι. Π (2῭6 1῾%) 1.%΅῭%΄΅Δ+8 ῭%6. ΄)*-
,-!.)!΅% %΄῾ ῭῾῭%),1%΄7 51΅ -Δ+΅ /7 ῭5΄¨Β %΄. ῭1() 51:΄·΅῭,Β %/. 4+΅%΄῾·3΅᾿. ¨΄῾ :1
+¨΅%+4+8 %΄ 4΄3΅῭,΅5Β, 51:᾿7 51΅ %/. ¨+·΅΄·΅῭,᾿. 51΅ ¨1·1*΄Δ᾿. ¨΄῾ %΄ *΅-¨΄῾.. ·.+Θ2·%6-
%1 1¨Β %΄ ,΄.%-4΄ 5Ι54΄῾ Κ/)7 ¨΄῾ 15΄4΄῾:+8%1΅ , 6 ¨·΄*΅13·1() 1¨΄%+4+8 %΄ ¨·᾿%΄ Μ),1
51΅ :-%+΅ %1 :+,-4΅1 3΅1 %6. +¨΅%῾Δ81 ), 1.%΅῭%·Β(/7, %6. 1¨΄%῾Δ81 %΄῾ -·3΄῾.

9΅1 ¨5¨΄:(·( ¨5῟ :῭ 7῭,0·+0/῟ ΄·8Κ+%1΅ /7 ,΅1 4+΅%΄῾·381 ¨΄῾ 1῾%Β ¨·-¨+΅ .1
+¨΅%+4+8 ) /7 ,΅1 ῭῾.:)56 ¨΄῾ ΄(+84+΅ .1 ΅51.΄¨΄΅+8 Β%1. ΄4΄546·/:+8 6 51%1῭5+῾) %΄῾.
Γ΅ 1¨1΅%)῭+΅7 4+΅%΄῾·3΄Ι. /7 «῭῾,ΜΒ41΅΄» ,+%1ΘΙ %΄῾ ¨+42%6 51΅ %67 ΄,2*17 1.2¨%῾Θ67: ΄
¨+42%67 +5(·2Κ+΅ %΅7 1.235+7 %΄῾ ῭+ ῾Χ64Β +¨8¨+*΄ 3+.΅5Β%6%17, +.᾿ ΄ 51%1῭5+῾1῭%)7 %΅7
,+%1%·-¨+΅ ῭+ ῭1(+87 51΅ 4+¨%΄,+·+87 ¨·΄*΅13·1(-7 ¨΄῾ ,¨΄·΄Ι. .1 ῾4΄¨΄΅6:΄Ι..

Π ῭1()7 ¨+·΅3·1() %/. 1¨1΅%)῭+/. +8.1΅ 5·8῭΅,6 3΅1 %6. +¨΅%῾Δ81 +.Β7 -·3΄῾ 4΄3΅῭,΅-
5΄Ι. =+΅%΄῾·3+8 /7 ῭6,+8΄ 1.1(΄·27 3΅1 Β4+7 %΅7 +¨Β,+.+7 (2῭+΅7 %΄῾ 5Ι54΄῾ Κ/)7, Β¨/7
+8.1΅ 6 ῭Δ+*81῭6, 6 ῾4΄¨΄86῭6 51΅ ΄ -4+3Δ΄7, ¨1·-Δ΄.%17 ,΅1 ῭῾.+5%΅5) Μ2῭6 ¨2./ ῭%6.
΄¨΄81 ΄΅5΄*΄,+8%1΅ 6 1.2¨%῾Θ6. Φ῾,Μ244+΅ ῭%6 ,+8/῭6 %΄῾ 5΅.*Ι.΄῾ ¨1·+·,6.+΅᾿. ,+%1ΘΙ
%/. +,¨4+5Β,+./. (΄·-/., 51:᾿7 +Θ1῭(148Κ+΅ Β%΅ Β4΄΅ ,΄΅·2Κ΄.%1΅ ,΅1 5΄΅.) 51%1.Β6῭6 %/.
῭%ΒΔ/. %΄῾ ῭῾῭%),1%΄7. !¨΅¨4-΄., *΅+῾5΄4Ι.+΅ %6. 1Θ΅΄4Β36῭6 %΄῾ %+4΅5΄Ι ¨·΄ΣΒ.%΄7 ,+
5·΅%)·΅΄ %6. ¨΅῭%Β%6%2 %΄῾ ῭%΅7 1·Δ΅5-7 ¨·΄*΅13·1(-7, 3+3΄.Β7 ¨΄῾ +¨΅%·-¨+΅ %6. 1.%΅5+΅-
,+.΅5) +5%8,6῭6 %67 ¨΄΅Β%6%17 %΄῾ 1¨΄%+4-῭,1%΄7. ῝-4΄7, ῭+ ,+44΄.%΅5Β +¨8¨+*΄, 6 ῭/῭%)
%+5,6·8/῭6 %/. 1¨1΅%)῭+/. *΅1῭(148Κ+΅ Β%΅ %΄ 4΄3΅῭,΅5Β :1 ,¨΄·+8 .1 ῭῾.%6·6:+8 51΅ .1
+¨+5%1:+8 ῭%΄ ,-44΄.,51:᾿7 ¨·΄῭(-·+΅ ῭1(+87 51%+῾:Ι.῭+΅7 3΅1 ¨΅:1.-7 ,+44΄.%΅5-7 Μ+4%΅-
᾿῭+΅7.
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Γ΅ 1¨1΅%)῭+΅7 *΅15·8.΄.%1΅ ῭+ *Ι΄ Μ1῭΅5-7 51%63΄·8+7:

Γ΅ 730:῭%΅,0/᾿. ¨5¨0:-·30. (Functional Requirements) ¨+·΅3·2(΄῾. %΅ ¨·-¨+΅
.1 52.+΅ %΄ ῭Ι῭%6,1, *641*) %΅7 ῭῾35+5·΅,-.+7 +·31῭8+7 51΅ 4+΅%΄῾·38+7 ¨΄῾ 514+8%1΅ .1
+5%+4+8. Γ῾῭΅1῭%΅52 51:΄·8Κ΄῾. %6 ῭῾,¨+·΅(΄·2 %΄῾ 4΄3΅῭,΅5΄Ι 51΅ %΅7 1¨΄5·8῭+΅7 %΄῾ ῭+
*+*΄,-.+7 ῭῾.:)5+7, ¨1·-Δ΄.%17 -.1 ῭1(-7 ¨418῭΅΄ 3΅1 %6. 1.2¨%῾Θ6 51΅ 1Θ΅΄4Β36῭) %΄῾.

·.%8:+%1, ΄΅ +( 730:῭%΅,0/᾿. ¨5¨0:-·30. (Non-Functional Requirements) *+.
+῭%΅2Κ΄῾. ῭+ ῭῾35+5·΅,-.+7 4+΅%΄῾·38+7, 1442 ῭+ ¨΄΅΄%΅52 Δ1·15%6·΅῭%΅52 ¨΄῾ 1(΄·΄Ι. %΄.
%·Β¨΄ 4+΅%΄῾·3817 %΄῾ ῭῾῭%),1%΄7. Φ%6. 51%63΄·81 1῾%) +.%2῭῭΄.%1΅ ῭%΄΅Δ+81 Β¨/7 6 Δ·6-
῭%΅5Β%6%1, 6 1Θ΅΄¨΅῭%81 51΅ 6 ῭῾,Μ1%Β%6%1. Γ΅ 1¨1΅%)῭+΅7 1῾%-7 *+. ¨+·΅3·2(΄῾. %΅ 52.+΅
%΄ 4΄3΅῭,΅5Β, 1442 51:΄·8Κ΄῾. ΅*΅Β%6%+7 ¨΄῾ Δ1·15%6·8Κ΄῾. %6 ῭῾.΄4΅5) %΄῾ ¨΄΅Β%6%1 51΅
+¨6·+2Κ΄῾. 2,+῭1 %6. +,¨+΅·81 %΄῾ Δ·)῭%6 51΅ %6. 1¨΄*΄%΅5Β%6%1 %΄῾ ῭῾῭%),1%΄7.[11]

Φ%΄ ¨418῭΅΄ %67 ¨1·΄Ι῭17 +·31῭817, ΄΅ 1¨1΅%)῭+΅7 %67 +(1·,΄3)7 4΄3΄:+·1¨+817 ¨΄῾ 1.1-
¨%ΙΔ:65+ *΅1,΄·(᾿:651. Μ2῭+΅ %/. ῭%ΒΔ/. 51΅ %67 1.24῾῭67 %΄῾ ¨·΄Μ4),1%΄7 ¨΄῾ -:+῭1.
΄΅ (΄΅%6%-7 4΄3΄:+·1¨+817 51΅ ¨1·΄῾῭΅2Κ+%1΅ ῭%1 +¨Β,+.1 5+(241΅1. ·5΄4΄῾:+8 6 ¨1·΄῾῭81-
῭6 %/. 4+΅%΄῾·3΅5᾿. 1¨1΅%)῭+/. %΄῾ ῭῾῭%),1%΄7.
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4.1.1 :1῭90,- ··΄560΅(΄3῾1 :=¨΄5+,·᾿1

Π Μ1῭΅5) 4+΅%΄῾·3΅5Β%6%1 %67 +(1·,΄3)7, 51΅ ΄ 5Ι·΅΄7 4Β3΄7 Ι¨1·Θ)7 %67, +8.1΅ 6 *῾.1%Β%6%1
5¨΅῭%·΄¨·(., 4(+0῭%΅,΄¨., :΅῭5῭5῭΄(·(. /¨0 40¨,΅¨*-. ¨·/-·3·῾ 7῭,῭-

;3΅¨53΄¨.. Γ΅ 1῭5)῭+΅7 ΄·31.᾿.΄.%1΅ ῭+ bundles, %1 ΄¨΄81 1¨΄%+4΄Ι.%1΅ 1¨Β *΅1*΄Δ΅52
Μ),1%1. Η2:+ Μ),1 *΅1:-%+΅ %8%4΄, ΄*6381 51΅ ΄¨%΅5΄15΄῾῭%΅5Β ῾4΅5Β (+΅5Β.1, 6Δ΄3·2(6῭6
) Μ8.%+΄), ᾿῭%+ .1 51:8῭%1%1΅ ῭1(-7 ῭%΄. 1῭:+.) ,+ ¨΄΅΄. %·Β¨΄ ¨·-¨+΅ .1 +5%+4+῭%+8 6
2῭56῭6. Π Δ·)῭6 ΄¨%΅5΄15΄῾῭%΅5΄Ι ῾4΅5΄Ι 1¨΄%+4+8 5·8῭΅,΄ ῭%΄΅Δ+8΄, 51:᾿7 *΅+῾5΄4Ι.+΅
%6. 51%1.Β6῭6 51΅ %6. ΄·:) +5%-4+῭6 %67 :+·1¨+῾%΅5)7 *΅1*΅51῭817.

Π +(1·,΄3) ῾¨΄῭%6·8Κ+΅ %6 *6,΅΄῾·381 4΄31·΅1῭,᾿. 51΅ %6 ῭Ι.*+῭6 Δ·6῭%᾿. ,+ *Ι΄ Μ1-
῭΅5΄Ι7 ·Β4΄῾7: /῭-0-/(· 51΅ !¨120%·. Γ΅ 4΄31·΅1῭,΄8 *΅1Δ+΅·΅῭%᾿. (admins) *6,΅΄῾·3΄Ι.%1΅
1¨΄54+΅῭%΅52 ,+ Δ+΅·΄58.6%6 *΅1*΅51῭81 1¨Β %6. ΄,2*1 ῾¨΄῭%)·΅Θ67, 3΅1 4Β3΄῾7 1῭(24+΅17.

Γ΅ 54΅.΅5΄8 -Δ΄῾. %6 *῾.1%Β%6%1 .1 *΅1Δ+΅·8Κ΄.%1΅ ¨4)·/7 %΄ :+·1¨+῾%΅5Β -·3΄ ,+ %΄῾7
1῭:+.+87 %΄῾7. Φ῾35+5·΅,-.1:

• -Δ΄῾. ¨·Β῭Μ1῭6 ῭%1 ¨·΄῭/¨΅52 ῭%΄΅Δ+81 %/. 1῭:+.᾿. %΄῾7 51΅ ,¨΄·΄Ι. .1 51%1-
3·2(΄῾. ) .1 +.6,+·᾿.΄῾. ¨·΄῭/¨΅5-7 ῭6,+΅᾿῭+΅7,

• ῭῾.*-΄.%1΅ ,+ ῭῾35+5·΅,-.΄῾7 1῭:+.+87 51΅ *΅1Δ+΅·8Κ΄.%1΅ %΅7 1῭5)῭+΅7 ¨΄῾ %΄῾7 -Δ΄῾.
1.1:-῭+΅,

• *6,΅΄῾·3΄Ι. .-+7 1῭5)῭+΅7, +(Β῭΄. ΄΅ ῾¨2·Δ΄῾῭+7 *+. %΄῾7 ΅51.΄¨΄΅΄Ι., ¨·΄῭:-%΄.%17
Μ),1%1 51΅ ΄*638+7 ,+ +΅5Β.+7, 6Δ΄3·1()῭+΅7 ) Μ8.%+΄,

• *΅1%6·΄Ι. %΄. -4+3Δ΄ %/. 1῭5)῭+/. ¨΄῾ *6,΅΄῾·3΄Ι.

• -Δ΄῾. %6 *῾.1%Β%6%1 .1 %·΄¨΄¨΄΅΄Ι. %1 ¨·΄῭/¨΅52 %΄῾7 ῭%΄΅Δ+81 ) .1 *΅13·2(΄῾. %΄.
4΄31·΅1῭,Β %΄῾7.

Γ΅ 1῭:+.+87 -Δ΄῾. ¨·Β῭Μ1῭6 1¨΄54+΅῭%΅52 ῭%΅7 1῭5)῭+΅7 ¨΄῾ %΄῾7 -Δ΄῾. 1.1%+:+8 1¨Β
%΄. 54΅.΅5Β %΄῾7. Γ΅ 1῭5)῭+΅7 ¨1·΄῾῭΅2Κ΄.%1΅ Μ),1 ¨·΄7 Μ),1 ,+ ΄¨%΅5΄15΄῾῭%΅5Β %·Β¨΄,
᾿῭%+ .1 +8.1΅ ῭1(+87 51΅ +Ι5΄41 +5%+4-῭΅,+7. !¨΅¨4-΄., ΄ 1῭:+.)7 ,¨΄·+8 .1 %·΄¨΄¨΄΅+8 %1
¨·΄῭/¨΅52 %΄῾ ῭%΄΅Δ+81.

Γ΅ *΅1Δ+΅·΅῭%-7 *΅1:-%΄῾. +5%+%1,-.1 *΅51΅᾿,1%1 +¨΄¨%+817 51΅ +4-3Δ΄῾ %΄῾ ῭῾῭%),1%΄7.
0΅΄ 1.14῾%΅52:

• *΅1Δ+΅·8Κ΄.%1΅ %΄῾7 4΄31·΅1῭,΄Ι7 Δ·6῭%᾿., +5%+4᾿.%17 +.-·3+΅+7 Β¨/7 +¨1.1(΄·2 5/-
*΅5᾿. ¨·Β῭Μ1῭67 ) *΅13·1() 515ΒΜ΄῾4/. 4΄31·΅1῭,᾿.,

• *6,΅΄῾·3΄Ι. 51΅ %·΄¨΄¨΄΅΄Ι. 1῭5)῭+΅7 ¨΄῾ +8.1΅ *΅1:-῭΅,+7 3΅1 Β4΄῾7 %΄῾7 54΅.΅5΄Ι7,

• +¨΄¨%+Ι΄῾. %΅7 1῭5)῭+΅7 ¨΄῾ -Δ΄῾. *6,΅΄῾·3)῭+΅ ΄΅ 54΅.΅5΄8,

• -Δ΄῾. %6 *῾.1%Β%6%1 .1 %·΄¨΄¨΄΅΄Ι. %1 *΅52 %΄῾7 ῭%΄΅Δ+81.
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9+ %΄. %·Β¨΄ 1῾%Β, ΄΅ 4+΅%΄῾·3΅5-7 1¨1΅%)῭+΅7 %67 +(1·,΄3)7 514Ι¨%΄῾. %΅7 1.235+7
Β4/. %/. +,¨4+5Β,+./. ·Β4/., ¨·΄῭(-·΄.%17 ῭%΄. 54΅.΅5Β +·314+81 *΅1Δ+8·΅῭67 51΅ +Θ1%΄-
,85+῾῭67, ῭%΄. 1῭:+.) ῭1() 51΅ 51%1.΄6%) ¨1·΄῾῭81῭6 %/. 1῭5)῭+/. 51΅ ῭%΄. *΅1Δ+΅·΅῭%)
¨4)·6 -4+3Δ΄ 51΅ +¨΄¨%+81 %΄῾ ῭῾῭%),1%΄7.

4.1.2 :1῭90,- ;- ··΄560΅(΄3῾1 :=¨΄5+,·᾿1

0·᾿%΅῭%6 ῭6,1῭81 -Δ+΅ 6 ¨·*Α730¨. Γ΅ 5/*΅5΄8 ¨·Β῭Μ1῭67 1¨΄:65+Ι΄.%1΅ ,+ 5·῾¨%΄-
3·1(6,-.6 ,΄·() ῭%6 Μ2῭6 *+*΄,-./., +.᾿ %΄ ῭Ι῭%6,1 +.῭/,1%᾿.+΅ ,6Δ1.΅῭,΄Ι7 +4-3Δ΄῾
¨·Β῭Μ1῭67, ᾿῭%+ 52:+ Δ·)῭%67 .1 *΅1:-%+΅ *΅51΅᾿,1%1 ¨΄῾ 1.%΅῭%΄΅Δ΄Ι. ῭%΄. ·Β4΄ %΄῾. Π
¨·΄῭%1῭81 %/. *+*΄,-./. +8.1΅ 5·8῭΅,6, 51:᾿7 1(΄·΄Ι. %1 ¨·΄῭/¨΅52 *+*΄,-.1 %/. 1῭:+-
.᾿..

Φ6,1.%΅5) 1¨18%6῭6 1¨΄%+4+8 +¨8῭67 6 *῭΅(:῟:(:¨ /¨0 ( 3%/῭7΄¨ ¨῾Α5:%6(..
Π +(1·,΄3) ῾4΄¨΄΅+8%1΅ ,+ Δ·)῭6 Docker, ,+ 52:+ ῭῾.΅῭%᾿῭1 (Μ2῭6 *+*΄,-./., backend,
frontend) .1 +5%+4+8%1΅ ῭+ Θ+Δ/·΅῭%Β container. 9+ 1῾%Β. %΄. %·Β¨΄ *΅1῭(148Κ+%1΅ 6 ΄,΄΅-
Β,΄·(6 4+΅%΄῾·381 ῭+ *΅1(΄·+%΅52 ¨+·΅Μ244΄.%1 51΅, 5῾·8/7, 1¨4΄¨΄΅+8%1΅ 3΅1 %΄῾7 developers
6 *΅1*΅51῭81 +351%2῭%1῭67, ῭῾.%)·6῭67 51΅ ,+44΄.%΅5᾿. +.6,+·᾿῭+/.. Π 1¨18%6῭6 1῾%)
῭%΄Δ+Ι+΅ ῭%6 *΅+῾5Β4῾.῭6 %67 ΄,2*17 1.2¨%῾Θ67 51΅ ΒΔ΅ ῭+ 4+΅%΄῾·3΅5Β Δ1·15%6·΅῭%΅5Β ¨΄῾
1(΄·2 2,+῭1 %΄῾7 %+4΅5΄Ι7 Δ·)῭%+7.

Π 2΅(·:0/῟:(:¨ +8.1΅ 51:΄·΅῭%΅5) 3΅1 %6. 1¨΄*΄Δ) %΄῾ ῭῾῭%),1%΄7. ῝΄ ¨+·΅Μ244΄.
Δ·)῭%6 -Δ+΅ ῭Δ+*΅1῭%+8 ᾿῭%+ .1 +8.1΅ 1¨4Β 51΅ 51%1.΄6%Β, +¨΅%·-¨΄.%17 ῭+ 4΄3΄:+·1¨+῾%-7
51΅ 1῭:+.+87 .1 ¨4΄63΄Ι.%1΅ ,+ +῾5΄481 51΅ .1 14464+¨΅*·΄Ι. ,+ %΄ ¨΄4῾,+῭΅5Β ῾4΅5Β %/.
1῭5)῭+/.. Λ!,(1῭6 *8.+%1΅ ῭%6 ῭1() ¨1·΄῾῭81῭6 %΄῾ ¨+·΅+Δ΄,-.΄῾ 51΅ ῭%6. +῾Δ·6῭%81 %67
¨·Β῭Μ1῭67 ,-῭/ *΅1*΅5%Ι΄῾.

01·244641, 6 +(1·,΄3) ¨·-¨+΅ .1 +Θ1῭(148Κ+΅ ·%+9¨:῟:(:¨ ,+ *΅1(΄·+%΅52 ¨+·΅Μ244΄-
.%1 Δ·)῭67. Π ῾¨΄῭%)·΅Θ6 ῭Ι3Δ·΄./. (῾44΄,+%·6%᾿. (Chrome, Firefox, Safari, Edge) 51΅
6 ¨·΄῭1·,΄3) ῭+ ¨΄441¨4-7 ῭῾῭5+῾-7 (῾¨΄4΄3΅῭%-7, tablets, (΄·6%2 ῭῾῭%),1%1) 51:΅῭%΄Ι.
%6. ¨41%(Β·,1 +῾-4΅5%6 51΅ ¨·΄῭Μ2῭΅,6 ῭+ *΅1(΄·+%΅5-7 51%63΄·8+7 Δ·6῭%᾿..

῝-4΄7, ΅*΅18%+·6 ῭6,1῭81 -Δ+΅ 6 ·%῾:(΅(·0+῟:(:¨ %΄῾ 4΄3΅῭,΅5΄Ι. Γ 5᾿*΅517 -Δ+΅
΄·31./:+8 ῭+ +¨΅,-·΄῾7 modules, +.᾿ 6 Δ·)῭6 ῭Ι3Δ·΄./. frameworks Β¨/7 6 React 51΅ %΄
Express +¨΅%·-¨+΅ %6. +῾5΄4Β%+·6 51%1.Β6῭6, %6. +¨1.1Δ·6῭΅,΄¨΄86῭6 51΅ %6. +¨-5%1῭6 %67
4+΅%΄῾·3΅5Β%6%17 ῭+ ,+44΄.%΅5-7 +5*Β῭+΅7.
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4.2 Use Case Diagrams

Φ%΄ ¨418῭΅΄ %67 ῭Δ+*81῭67 ῭῾῭%6,2%/. 4΄3΅῭,΅5΄Ι, %1 Use Case Diagrams 1¨΄%+4΄Ι. Μ1῭΅5Β
+·314+8΄ %67 34᾿῭῭17 UML (Unified Modeling Language). 9-῭/ 1῾%᾿. 1¨+΅5΄.8Κ΄.%1΅ ΄΅
4+΅%΄῾·38+7 ¨΄῾ ¨1·-Δ+΅ %΄ ῭Ι῭%6,1 (use cases) 51΅ ΄΅ 51%63΄·8+7 Δ·6῭%᾿. ¨΄῾ 14464+¨΅*·΄Ι.
,+ 1῾%Β (actors). Φ%ΒΔ΄7 %/. *΅13·1,,2%/. +8.1΅ .1 *΄:+8 ,΅1 51:1·) 51΅ ῭῾.΄¨%΅5) +΅5Β.1
%/. *῾.1%΄%)%/. %67 +(1·,΄3)7, 51:᾿7 51΅ %/. ῭Δ-῭+/. 1.2,+῭1 ῭%΄῾7 Δ·)῭%+7 51΅ %΅7
+¨΅,-·΄῾7 4+΅%΄῾·38+7. 9+ 1῾%Β. %΄. %·Β¨΄ *΅+῾5΄4Ι.+%1΅ 6 +¨΅5΄΅./.81 ,+%1ΘΙ 1.14῾%᾿.,
¨·΄3·1,,1%΅῭%᾿. 51΅ %+4΅5᾿. Δ·6῭%᾿., 51:᾿7 Β4΄΅ ,΄΅·2Κ΄.%1΅ -.1 5΄΅.Β ΄¨%΅5Β ῭6,+8΄
1.1(΄·27.[11]

Φ%6. +(1·,΄3) 4΄3΄:+·1¨+817 ¨΄῾ 1.1¨%ΙΔ:65+, ΄΅ Μ1῭΅5΄8 ·Β4΄΅ +8.1΅ %·+΅7: 3-!42-)--
¨5%·, 6῭-0-/(· 51΅ 7¨120%·. Ε΅1 52:+ ·Β4΄ *6,΅΄῾·3):65+ Θ+Δ/·΅῭%Β Use Case Diagram,
%΄ ΄¨΄8΄ 1¨΄%῾¨᾿.+΅ %΅7 +.-·3+΅+7 ¨΄῾ ,¨΄·+8 .1 +5%+4-῭+΅ 51΅ %1 *΅51΅᾿,1%1 ¨΄῾ *΅1:-%+΅
,-῭1 ῭%΄ ῭Ι῭%6,1. 9+ %΄. %·Β¨΄ 1῾%Β 51:8῭%1%1΅ ῭1()7 6 *΅25·΅῭6 %/. 1·,΄*΅΄%)%/. 51΅
%/. 14464+¨΅*·2῭+/. ¨΄῾ ῾¨΄῭%6·8Κ+΅ 6 ¨41%(Β·,1.
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Φ%΄ ΦΔ),1 4.1 ¨1·΄῾῭΅2Κ+%1΅ %΄ *΅23·1,,1 use case 3΅1 %΄. Δ0¨230΅0·:-. Γ ·Β4΄7
1῾%Β7 -Δ+΅ +5%+%1,-.+7 *῾.1%Β%6%+7 +¨΄¨%+817, Β¨/7 6 *΅1Δ+8·΅῭6 Δ·6῭%᾿. 51΅ 6 *6,΅΄῾·381
) %·΄¨΄¨΄86῭6 1῭5)῭+/. ¨΄῾ +8.1΅ *΅1:-῭΅,+7 ῭+ Β4΄῾7 %΄῾7 54΅.΅5΄Ι7.

ΦΔ),1 4.1: Use Case Diagram 3΅1 %΄. ;΅1Δ+΅·΅῭%)
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Φ%΄ ΦΔ),1 4.2 1¨+΅5΄.8Κ+%1΅ %΄ *΅23·1,,1 3΅1 %΄. Φ70̔ 0/῟. Γ 54΅.΅5Β7 -Δ+΅ %6 *῾-
.1%Β%6%1 .1 *΅1Δ+΅·8Κ+%1΅ %΄῾7 1῭:+.+87 %΄῾, .1 *6,΅΄῾·3+8 51΅ .1 1.1:-%+΅ +Θ1%΄,΅5+῾,-.+7
1῭5)῭+΅7, 51:᾿7 51΅ .1 51%13·2(+΅ ¨·΄῭/¨΅5-7 ῭6,+΅᾿῭+΅7 3΅1 %6. ¨΄·+81 %67 :+·1¨+817.

ΦΔ),1 4.2: Use Case Diagram 3΅1 %΄. Η4΅.΅5Β
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῝-4΄7, ῭%΄ ΦΔ),1 4.3 ¨1·΄῾῭΅2Κ+%1΅ %΄ *΅23·1,,1 3΅1 %΄. ῝·;3῾-. Γ 1῭:+.)7 -Δ+΅
¨·Β῭Μ1῭6 ῭%΅7 1῭5)῭+΅7 ¨΄῾ %΄῾ -Δ΄῾. 1.1%+:+8 1¨Β %΄. 54΅.΅5Β %΄῾ 51΅ ,¨΄·+8 .1 *΅1Δ+΅·8Κ+-
%1΅ %1 ¨·΄῭/¨΅52 %΄῾ ῭%΄΅Δ+81, Β¨/7 %6. +¨+Θ+·31῭81 ¨46·΄(΄·΅᾿. ) %6. 14413) 5/*΅5΄Ι
¨·Β῭Μ1῭67.

ΦΔ),1 4.3: Use Case Diagram 3΅1 %΄. ·῭:+.)
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4.3 Activity Diagrams

ΛΞ῭%+·1 1¨Β %6. 1.24῾῭6 %/. 1¨1΅%)῭+/. %΄῾ ῭῾῭%),1%΄7 51΅ %6. 1Θ΅΄¨΄86῭) %΄῾7 3΅1 %6
*΅1,Β·(/῭6 %/. Use Case Diagrams, ¨·΄Δ/·΄Ι,+ ῭+ -.1 +¨Β,+.΄ +¨8¨+*΄ 4+¨%΄,-·+΅17 ,+ %6
Δ·)῭6 Activity Diagrams. !.᾿ %1 use cases 1¨΄%῾¨᾿.΄῾. ¨΄΅΄΅ ·Β4΄΅ (actors) 14464+¨΅*·΄Ι.
,+ %΄ ῭Ι῭%6,1 51΅ ¨΄΅+7 4+΅%΄῾·38+7 +5%+4΄Ι., %1 activity diagrams +¨΅5+.%·᾿.΄.%1΅ ῭%΄.
%·Β¨΄ ,+ %΄. ΄¨΄8΄ 1῾%-7 ΄΅ 4+΅%΄῾·38+7 ῾4΄¨΄΅΄Ι.%1΅ Μ),1 ¨·΄7 Μ),1. 9+ 2441 4Β3΅1,
¨+·΅3·2(΄῾. %6 ·΄) *·1῭%6·΅΄%)%/. ¨΄῾ ¨·13,1%΄¨΄΅΄Ι.%1΅ ῭%΄ +῭/%+·΅5Β 52:+ ῭+.1·8΄῾
Δ·)῭67.

Π -.%1Θ6 %/. activity diagrams ῭%6 ,+4-%6 ,27 +¨΅%·-¨+΅ .1 1.1*+8Θ΄῾,+ ,+ ,+314Ι%+-
·6 ῭1().+΅1 %6. +῭/%+·΅5) 4΄3΅5) %67 +(1·,΄3)7, .1 +.%΄¨8῭΄῾,+ 5·8῭΅,1 ῭6,+81 1¨Β(1῭67
51΅ .1 51%1.΄)῭΄῾,+ ¨᾿7 ΄΅ Δ·)῭%+7 ¨4΄63΄Ι.%1΅ ,-῭1 ῭%΄ ῭Ι῭%6,1.[11] !¨΅¨4-΄., %1 *΅1-
3·2,,1%1 1῾%2 4+΅%΄῾·3΄Ι. /7 3-(῾·1 ,+ %΄ +¨Β,+.΄ ῭%2*΅΄ ῭Δ+*81῭67, %΄ ΄¨΄8΄ 1(΄·2 %1
wireframes, *641*) %6. 1¨+΅5Β.΅῭6 %/. Μ1῭΅5᾿. ΄:΄.᾿. %67 +(1·,΄3)7. 9+ %΄. %·Β¨΄ 1῾%Β,
52:+ *΅23·1,,1 *·1῭%6·΅΄%)%/. ,¨΄·+8 .1 ῭῾.΄*+Ι+%1΅ 1¨Β %1 1.%8῭%΄΅Δ1 wireframes, ᾿῭%+
.1 1¨΄%῾¨᾿.+%1΅ ΒΔ΅ ,Β.΄ 6 4΄3΅5) ·΄) 1442 51΅ 6 ΄¨%΅5) *΅2῭%1῭6 %67 14464+¨8*·1῭67.

4.3.1 ῟΄¨(΅῭))¨5¨ 2¨,΄3῾1 ··΄560΅(΄῾1

Π 5+.%·΅5) 4+΅%΄῾·3΅5Β%6%1 %67 +(1·,΄3)7 ῭Δ+%8Κ+%1΅ ,+ %6 *6,΅΄῾·381 51΅ %6. +5%-4+῭6
1῭5)῭+/. 4΄3΄:+·1¨+817. Ε΅1 %΄. 4Β3΄ 1῾%Β ¨1·΄῾῭΅2Κ΄.%1΅ *Ι΄ activity diagrams ¨΄῾
1¨+΅5΄.8Κ΄῾. %1 Μ),1%1 1῾%᾿. %/. *΅1*΅51῭΅᾿..
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ΦΔ),1 4.4: Activity Diagram: ;6,΅΄῾·381 Λ·῭56῭67 (Bundle)

Φ%΄ ΦΔ),1 4.4 ¨1·΄῾῭΅2Κ+%1΅ 6 *΅1*΅51῭81 *6,΅΄῾·3817 +.Β7 ῭+% 1῭5)῭+/. (bundle). ῝΄
*΅23·1,,1 *+8Δ.+΅ 1.14῾%΅52 %1 Μ),1%1 ¨΄῾ 15΄4΄῾:+8 ΄ 54΅.΅5Β7: +΅῭13/3) %8%4΄῾, ¨·΄῭:)56
Μ6,2%/. ,+ ¨+·΅3·1() 51΅ ¨΄4῾,+῭΅5Β ῾4΅5Β, 51:᾿7 51΅ %+4΅5) 1¨΄:)5+῾῭6.
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Π 8*΅1 *΅1*΅51῭81 1¨΄%῾¨᾿.+%1΅ 51΅ ΄¨%΅52 ῭%΄ 1.%8῭%΄΅Δ΄ wireframe %΄῾ ΦΔ),1%΄7 4.5. Π
*΅+¨1() ¨1·-Δ+΅ ¨+*81 3΅1 %΄. %8%4΄ %΄῾ ῭+%, %6 *6,΅΄῾·381 +¨΅,-·΄῾7 Μ6,2%/., %6. ¨·΄῭:)56
¨΄4῾,+῭΅5΄Ι ῾4΅5΄Ι (+΅5Β.1, )Δ΄7 ) Μ8.%+΄) 51΅ 5΄῾,¨΅2 3΅1 %6. 1(18·+῭6 ) %6. ¨·΄῭:)56
.-/. Μ6,2%/.. ῝-4΄7, %΄ 5΄῾,¨8 «·¨΄:)5+῾῭6 Φ+%» ΄4΄546·᾿.+΅ %6 *΅1*΅51῭81, ῭+ ¨4)·6
1.%΅῭%΄΅Δ81 ,+ %1 Μ),1%1 ¨΄῾ ¨+·΅3·2(΄.%1΅ ῭%΄ activity diagram.

ΦΔ),1 4.5: Wireframe: ;6,΅΄῾·381 Λ·῭56῭67 (Bundle)
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ΦΔ),1 4.6: Activity Diagram: !5%-4+῭6 Λ·῭56῭67 (Bundle)

Φ%΄ ΦΔ),1 4.6 ¨1·΄῾῭΅2Κ+%1΅ 6 *΅1*΅51῭81 +5%-4+῭67 +.Β7 ῭+% 1῭5)῭+/.. Γ 1῭:+.)7
+¨΅4-3+΅ %΄ bundle ¨΄῾ %΄῾ -Δ+΅ 1.1%+:+8 51΅ 15΄4΄῾:+8 Μ),1 ¨·΄7 Μ),1 %΅7 ΄*638+7 ¨΄῾
¨+·΅41,Μ2.΄῾. %8%4΄, ¨+·΅3·1() 51΅ ¨΄4῾,+῭΅5Β ῾4΅5Β (+΅5Β.1, 6Δ΄3·2(6῭6 ) Μ8.%+΄). Ε΅1
52:+ Μ),1 -Δ+΅ %6 *῾.1%Β%6%1 .1 14464+¨΅*·2῭+΅ ,+ %΄ ῾4΅5Β 51΅, Β%1. ΄4΄546·᾿῭+΅, .1
,+%1Μ+8 ῭%΄ +¨Β,+.΄ ,-Δ·΅ %6. ΄4΄54)·/῭6 Β4΄῾ %΄῾ ῭+%.
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Π 4+΅%΄῾·3΅5Β%6%1 1῾%) 1¨΄%῾¨᾿.+%1΅ ῭%΄ 1.%8῭%΄΅Δ΄ wireframe %΄῾ ΦΔ),1%΄7 4.7. Π
*΅+¨1() ¨+·΅41,Μ2.+΅ %΄. %8%4΄ %΄῾ bundle, %6. -.*+΅Θ6 ¨·΄Β*΄῾ 51΅ %΄ ¨΄4῾,+῭΅5Β ¨+·΅+-
ΔΒ,+.΄ %΄῾ 52:+ Μ),1%΄7, ῭῾.΄*+῾Β,+.΄ 1¨Β 5΄῾,¨΅2 ¨4΄)36῭67 (Previous, Next) 3΅1 %6
,+%2Μ1῭6 ῭%1 *΅1*΄Δ΅52 Μ),1%1. 9+ %΄. %·Β¨΄ 1῾%Β, 6 ·΄) ¨΄῾ 1¨+΅5΄.8Κ+%1΅ ῭%΄ activity
diagram Μ·8῭5+΅ %6. ¨·15%΅5) %67 ῾4΄¨΄86῭6 ῭%6. ΄:Β.6 Δ·)῭67 %΄῾ 1῭:+.΄Ι7.

ΦΔ),1 4.7: Wireframe: !5%-4+῭6 Λ·῭56῭67 (Bundle)
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4.3.2 ῟΄¨(΅῭))¨5¨ ¨1῭ ΑΒ96

!5%Β7 1¨Β %΅7 Μ1῭΅5-7 4+΅%΄῾·38+7, 5·8:65+ 1¨1·18%6%΄ .1 1¨΄%῾¨/:΄Ι. 51΅ ΄΅ ῭῾.΄4΅5-7
*·1῭%6·΅Β%6%+7 ¨΄῾ ,¨΄·+8 .1 +5%+4-῭+΅ 52:+ 51%63΄·81 Δ·)῭%6. 9+ %΄. %·Β¨΄ 1῾%Β ¨1-
·΄῾῭΅2Κ+%1΅ ,΅1 ΄4΄546·/,-.6 +΅5Β.1 %67 +,¨+΅·817 Δ·)῭67 3΅1 52:+ ·Β4΄, 51:᾿7 51΅ ΄΅
*΅1(΄·+%΅5-7 +῾:Ι.+7 51΅ *΅51΅᾿,1%1 ¨΄῾ *΅1:-%+΅.

Φ%΄ ΦΔ),1 4.8 1¨΄%῾¨᾿.+%1΅ 6 ·΄) *·1῭%6·΅΄%)%/. +.Β7 1῭:+.΄Ι7. Γ Δ·)῭%67 ῭῾.*-+%1΅
῭%6. ¨41%(Β·,1, -Δ+΅ %6 *῾.1%Β%6%1 .1 ¨·΄Μ24+΅ %1 ῭+% 1῭5)῭+/. ¨΄῾ %΄῾ -Δ΄῾. 1.1%+:+8
51΅ .1 %1 +5%+4-῭+΅ Μ),1 ¨·΄7 Μ),1. 01·244641, ,¨΄·+8 .1 *΅1Δ+΅·΅῭%+8 %1 ¨·΄῭/¨΅52 %΄῾
῭%΄΅Δ+81 (%·΄¨΄¨΄86῭6, 14413) 5/*΅5΄Ι, *΅13·1() 4΄31·΅1῭,΄Ι) 51΅ .1 1¨΄῭῾.*+:+8 Β%1.
΄4΄546·᾿῭+΅ %6 Δ·)῭6 %67 +(1·,΄3)7.

ΦΔ),1 4.8: Activity Diagram: ·῭:+.)7
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Φ%΄ ΦΔ),1 4.9 ¨1·΄῾῭΅2Κ+%1΅ 6 *·1῭%6·΅Β%6%1 %΄῾ 54΅.΅5΄Ι. Γ 54΅.΅5Β7 ,¨΄·+8 .1 ῭῾.-
*-+%1΅, .1 *΅1Δ+΅·8Κ+%1΅ %΄῾7 1῭:+.+87 %΄῾ (¨·΄Μ΄4) ῭%΄΅Δ+8/., 51%13·1() ῭6,+΅᾿῭+/., 1-
.2:+῭6/1(18·+῭6 bundles), 51:᾿7 51΅ .1 *6,΅΄῾·3+8, +¨+Θ+·32Κ+%1΅ ) *΅13·2(+΅ *΅52 %΄῾ ῭+%
1῭5)῭+/.. !¨΅¨4-΄., -Δ+΅ ¨·Β῭Μ1῭6 ῭%6 *΅1Δ+8·΅῭6 %΄῾ 4΄31·΅1῭,΄Ι %΄῾ 51΅ %6 *῾.1%Β%6%1
1¨΄῭Ι.*+῭67 1¨Β %6. +(1·,΄3).

ΦΔ),1 4.9: Activity Diagram: Η4΅.΅5Β7
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Φ%΄ ΦΔ),1 4.10 1¨΄%῾¨᾿.+%1΅ 6 ·΄) *·1῭%6·΅΄%)%/. %΄῾ *΅1Δ+΅·΅῭%). Γ *΅1Δ+΅·΅῭%)7
-Δ+΅ +῾·Ι%+·+7 1·,΄*΅Β%6%+7, Β¨/7 6 ¨·΄Μ΄4) 51΅ *΅1Δ+8·΅῭6 Β4/. %/. Δ·6῭%᾿. (*΅13·1(),
+¨1.1(΄·2 5/*΅5᾿.), 6 *6,΅΄῾·381 51΅ +¨΄¨%+81 «global» bundles ¨΄῾ +8.1΅ *΅1:-῭΅,1 ῭+
Β4΄῾7 %΄῾7 54΅.΅5΄Ι7, 51:᾿7 51΅ 6 1.23./῭6 bundles ¨΄῾ -Δ΄῾. *6,΅΄῾·3)῭+΅ ΄΅ 8*΅΄΅ ΄΅
54΅.΅5΄8. !¨΅¨4-΄., *΅1:-%+΅ ¨·Β῭Μ1῭6 ῭%΅7 Μ1῭΅5-7 4+΅%΄῾·38+7 *΅1Δ+8·΅῭67 4΄31·΅1῭,΄Ι 51΅
1¨΄῭Ι.*+῭67.

ΦΔ),1 4.10: Activity Diagram: ;΅1Δ+΅·΅῭%)7
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4.4 =΅(6῭.7 Ι0Γ9῭6῭.(῟9 ῾΄( Component Diagrams

4.4.1 2῭,- ῟·%6)71᾿1

)507῭,- Γ32῾῭7῭,0Η῾: PostgreSQL.

Π PostgreSQL +8.1΅ -.1 ᾿·΅,΄, 1.΄΅Δ%΄Ι 5᾿*΅51, 1.%΅5+΅,+.΄῭%·+(-7 Φ;῟; (RDBMS) ,+
¨4)·6 ῾¨΄῭%)·΅Θ6 ACID ῭῾.14413᾿. 51΅ ῭῾,,Β·(/῭6 ῭%1 ¨·Β%῾¨1 SQL. 0·΄῭(-·+΅ ¨4΄Ι῭΅1
Δ1·15%6·΅῭%΅52 Β¨/7 ΅῭Δ῾·΄Ι7 ¨+·΅΄·΅῭,΄Ι7 15+·1΅Β%6%17 (foreign keys, check, unique),
¨·΄63,-.1 +῾·+%)·΅1 (B-Tree, GIN/GiST), views 51΅ +¨+5%2῭+΅7. !8.1΅ +῾·-/7 *΅1*+*΄,-.6,
514΄%+5,6·΅/,-.6 51΅ ῾¨΄῭%6·8Κ+%1΅ 1¨Β +5%+.-7 ΄΅5΄῭Ι῭%6,1 +·314+8/. (psql, pgAdmin,
5.2.).[12]

Π PostgreSQL 1.%1¨΄5·8.+%1΅ 2·΅῭%1 ῭%΅7 1¨1΅%)῭+΅7 %67 +(1·,΄3)7 ,17. 01·-Δ+΅ ῾Χ64)
1Θ΅΄¨΅῭%81 51΅ 15+·1΅Β%6%1 *+*΄,-./. ,-῭/ ACID ῭῾.14413᾿. 51΅ ¨+·΅΄·΅῭,᾿. 1.1(΄·᾿.,
῭%΄΅Δ+8΄ 5·8῭΅,΄ 3΅1 %΅7 ·΄-7 +.6,-·/῭67 ¨΄441¨4᾿. ¨΅.25/. (¨Δ ῭%6. +(1·,΄3) ,17: 1.2:+-
῭6 bundles, *6,΅΄῾·381/*΅13·1() 1῭5)῭+/.). ῝΄ ῭Δ+῭΅15Β %67 ,΄.%-4΄ %1΅·΅2Κ+΅ (῾῭΅52 ῭%6
*΄,) %΄῾ ¨·΄Μ4),1%΄7, Β¨΄῾ ῭῾.῾¨2·Δ΄῾. ῭1(+87 ῭Δ-῭+΅7 1–N 51΅ N–M ,+%1ΘΙ Δ·6῭%᾿.,
bundles 51΅ 1῭5)῭+/.. !¨΅¨4-΄., 6 +῾·+81 *΅2*΄῭6 51΅ 6 *΅1:+῭΅,Β%6%1 ᾿·΅,/. +·314+8/.
*΅1Δ+8·΅῭67 *΅+῾5΄4Ι.΄῾. %6. 1.2¨%῾Θ6 51΅ %6 ῭῾.%)·6῭6, +.᾿ 6 +.῭/,2%/῭6 ῭+ ¨+·΅Μ244΄-
.%1 Docker/CI +8.1΅ ΄,14), ῾¨΄῭%6·8Κ΄.%17 %6. 1῾%΄,1%΄¨΄86῭6 %67 1.2¨%῾Θ67.
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ΦΔ),1 4.11: ΦΔ),1 Μ2῭67 *+*΄,-./. %67 +(1·,΄3)7 (΄.%Β%6%+7 51΅ ῭῾῭Δ+%8῭+΅7).

῝΄ ῭Δ),1 %67 Μ2῭67 *+*΄,-./. 1¨΄%῾¨᾿.+΅ %΅7 Μ1῭΅5-7 ΄.%Β%6%+7 %΄῾ ῭῾῭%),1%΄7 51΅
%΅7 ,+%1ΘΙ %΄῾7 ῭Δ-῭+΅7. Η+.%·΅5Β ·Β4΄ -Δ+΅ ΄ ¨8.1517 user, ῭%΄. ΄¨΄8΄ 1¨΄:65+Ι΄.%1΅
%1 ῭%΄΅Δ+81 Β4/. %/. Δ·6῭%᾿. %67 +(1·,΄3)7, ῭῾,¨+·΅41,Μ1.΄,-./. %/. 1῭:+.᾿., %/.
54΅.΅5᾿. 51΅ %/. *΅1Δ+΅·΅῭%᾿.. 9-῭1 1¨Β %1 ¨+*81 %΄῾, Β¨/7 %΄ type 51΅ %΄ clinician_id,
῾¨΄῭%6·8Κ+%1΅ %Β῭΄ 6 *΅25·΅῭6 %/. ·Β4/. Β῭΄ 51΅ 6 ῭Ι.*+῭6 1῭:+.᾿. ,+ %΄. ῾¨+Ι:῾.΄
54΅.΅5Β.

Π 4+΅%΄῾·3΅5Β%6%1 %/. ¨·΄3·1,,2%/. 1¨΄51%2῭%1῭67 ῾4΄¨΄΅+8%1΅ ,-῭/ %/. ¨΅.25/.
exercise_bundle 51΅ exercise. Η2:+ exercise_bundle 1.1¨1·΅῭%2 ,81 1῭5)῭6, +.᾿ ΄
¨8.1517 exercise 1¨΄:65+Ι+΅ %1 +¨΅,-·΄῾7 Μ),1%1 %67 ,+ %1 Δ1·15%6·΅῭%΅52 %΄῾7 (%8%4΄7,
¨+·΅3·1(), ῭+΅·2 +5%-4+῭67 51΅ 1·Δ+81 ¨΄4῾,-῭/. Β¨/7 +΅5Β.+7, )Δ΄ 51΅ Μ8.%+΄). Π 1.%΅-
῭%΄8Δ΅῭6 %/. bundles ῭+ Δ·)῭%+7 +¨΅%῾3Δ2.+%1΅ ,-῭/ %΄῾ ¨8.151 user_bundle, ΄ ΄¨΄8΄7
῾4΄¨΄΅+8 ,΅1 ῭Δ-῭6 ¨΄44᾿.–¨·΄7–¨΄442 (N–M). !¨΅¨4-΄., ΄ ¨8.1517 user_bundle_log 51-
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%13·2(+΅ %΄ ΅῭%΄·΅5Β 14464+¨8*·1῭67 %/. Δ·6῭%᾿. ,+ %1 bundles, ¨1·-Δ΄.%17 ¨46·΄(΄·8+7
3΅1 %6. ¨·Β΄*΄ 51΅ %΄. Δ·Β.΄ +5%-4+῭67 52:+ Μ),1%΄7.

῝-4΄7, ΄ ¨8.1517 clinician_patient_note +¨΅%·-¨+΅ %6. 1¨΄:)5+῾῭6 ῭6,+΅᾿῭+/. 1¨Β
54΅.΅5΄Ι7 3΅1 %΄῾7 1῭:+.+87 %΄῾7, +.΅῭ΔΙ΄.%17 %6. ¨1·15΄4΄Ι:6῭6 %67 :+·1¨+817 51΅ %6.
%+5,6·8/῭6 %/. ¨1·+,Μ2῭+/..
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4.4.2 Backend

)507῭,- Γ32῾῭7῭,0Η῾: Node.js/Express.js

῝΄ Node.js +8.1΅ -.1 cross-platform, open-source runtime 3΅1 JavaScript ¨΄῾ Μ1῭8Κ+%1΅ ῭%6
,6Δ1.) V8. Ξ΅΄:+%+8 1῭Ι3Δ·΄.6, event-driven 51΅ non-blocking I/O 1·Δ΅%+5%΄.΅5), 3+3΄.Β7
¨΄῾ %΄ 51:΅῭%2 ΅*΅18%+·1 1¨΄*΄%΅5Β 3΅1 *΅5%῾15-7 ῾¨6·+῭8+7 51΅ REST APIs Β¨΄῾ 5῾·΅1·Δ΄Ι.
4+΅%΄῾·38+7 +΅῭Β*΄῾/+ΘΒ*΄῾. !¨΅4-Δ:65+ *΅Β%΅ ¨1·-Δ+΅ ῾Χ64) 1¨Β*΄῭6 ῭+ Τ/Γ-*+῭,+῾,-.1
(΄·%81, 1¨4Β%6%1 1.2¨%῾Θ67 51΅ %6 *῾.1%Β%6%1 +.΅1817 34᾿῭῭17 ¨·΄3·1,,1%΅῭,΄Ι ῭+ Β46 %6
῭%΄8Μ1 (frontend–backend), ,+΅᾿.΄.%17 %΄ 3./῭΅15Β 5Β῭%΄7 51΅ +¨΅%1ΔΙ.΄.%17 %6. ῾4΄¨΄-
86῭6.[13]

῝΄ Express.js +8.1΅ -.1 ,΅.΅,14΅῭%΅5Β 51΅ +῾-4΅5%΄ web framework 3΅1 Node.js, ¨΄῾ ¨·΄-
῭(-·+΅ Μ1῭΅5-7 *῾.1%Β%6%+7 *·΄,΄4Β36῭67, Δ+΅·΅῭,΄Ι 1΅%)῭+/./1¨1.%)῭+/. 51΅ ΄·32./῭67
middleware. 0·΄%΅,):65+ +¨+΅*) *+. +¨΅Μ244+΅ “Μ1·΅2” *΄,), +¨΅%·-¨΄.%17 51:1·) 1·Δ΅%+-
5%΄.΅5) 51΅ ῭%1*΅15) +Θ-4΅Θ6 %67 +(1·,΄3)7. 01·-Δ+΅ %1 1.135181 *΄,΅52 ῭%΄΅Δ+81 3΅1 %6.
῾4΄¨΄86῭6 51:1·᾿. REST endpoints, ,+ ,΅5·Β 1¨΄%Ι¨/,1 51΅ 51,¨Ι46 ,2:6῭67 ¨΄῾ %1΅·΅-
2Κ+΅ ῭+ %1Δ+8+7, +¨+5%2῭΅,+7 ῾4΄¨΄΅)῭+΅7.[14]

8¨·0/᾿. 90970῭;-/3.. Ε΅1 %6. ῾4΄¨΄86῭6 %΄῾ backend 1Θ΅΄¨΄΅):651. +¨8῭67 ΄·΅῭,-.+7
Μ΅Μ4΅΄:)5+7 ¨΄῾ 524῾Χ1. 5·8῭΅,+7 4+΅%΄῾·38+7:

• Passport.js (Local Strategy) & express-session: Π 1῭(24+΅1 51΅ 6 %1῾%΄¨΄86῭6
Δ·6῭%᾿. ῭%΄ ῭Ι῭%6,1 ῾4΄¨΄΅):651. ,+ %΄ Passport.js, -.1 *6,΄(΅4-7 middleware 3΅1
%΄ Node.js. Ο·6῭΅,΄¨΄΅):65+ 6 local strategy, Β¨΄῾ ΄΅ Δ·)῭%+7 ῭῾.*-΄.%1΅ ,+ Β.΄-
,1 Δ·)῭%6 51΅ 5/*΅5Β, ΄΅ ΄¨΄8΄΅ +4-3Δ΄.%1΅ 1¨+῾:+817 ῭%6 Μ2῭6 *+*΄,-./.. Ε΅1 .1
*΅1%6·+8%1΅ 6 51%2῭%1῭6 %΄῾ Δ·)῭%6 ,+%1ΘΙ %/. 1΅%6,2%/., 1Θ΅΄¨΄΅+8%1΅ 6 Μ΅Μ4΅΄:)56
express-session, 6 ΄¨΄81 *6,΅΄῾·3+8 51΅ *΅1Δ+΅·8Κ+%1΅ -.1 session 3΅1 52:+ ῭῾.*+*+-
,-.΄ Δ·)῭%6. 9+ 1῾%Β. %΄. %·Β¨΄, ΄ Δ·)῭%67 *+. Δ·+΅2Κ+%1΅ .1 *8.+΅ %1 ῭%΄΅Δ+81 %΄῾ ῭+
52:+ 18%6,1. Π ¨·Β῭Μ1῭6 ῭+ +῾18῭:6%1 endpoints ¨·΄῭%1%+Ι+%1΅ ,+ +.*΅2,+῭1 midd-

leware, Β¨/7 ΄΅ ῭῾.1·%)῭+΅7 ensureAuthenticated 51΅ ensureAdmin, ¨΄῾ +4-3Δ΄῾.
1. ΄ Δ·)῭%67 -Δ+΅ ῭῾.*+:+8 51΅ 1. *΅1:-%+΅ %΄. 51%24464΄ ·Β4΄ (¨.Δ. *΅1Δ+΅·΅῭%)7) ¨·΅.
%΄῾ +¨΅%·-Χ΄῾. .1 ῭῾.+Δ8῭+΅.[15]

• bcrypt: Γ΅ 5/*΅5΄8 Δ·6῭%᾿. 1¨΄:65+Ι΄.%1΅ ῭+ ,΄·() hash ,+ Δ·)῭6 %67 Μ΅Μ4΅΄:)567
bcrypt, ᾿῭%+ .1 ,6. *΅1%6·΄Ι.%1΅ ¨΄%- ῭+ 51:1·Β 5+8,+.΄. Η1%2 %6 *΅1*΅51῭81 ῭Ι.*+-
῭67, ΄ ¨1·+ΔΒ,+.΄7 5/*΅5Β7 ,+%1%·-¨+%1΅ ῭+ 61῭6 51΅ ῭῾35·8.+%1΅ ,+ %΄ 1¨΄:65+῾,-.΄
61῭6 3΅1 %6. +¨14):+῾῭6. [16]

• Multer (File Uploads): Ε΅1 %6 ,+%1(Β·%/῭6 ¨΄4῾,-῭/. Δ·6῭΅,΄¨΄΅+8%1΅ %΄ multer
,+ disk storage. ῝1 1·Δ+81 %1Θ΅.΄,΄Ι.%1΅ 1῾%Β,1%1 ῭+ (15-4΄῾7 1.2 %Ι¨΄ 51΅ ΄.΄,1-
%΄*΄%΄Ι.%1΅ ,΄.1*΅52, ᾿῭%+ .1 1¨΄(+Ι3΄.%1΅ ῭῾35·΄Ι῭+΅7.[17]

• CORS: ῝΄ ¨15-%΄ cors Δ·6῭΅,΄¨΄΅+8%1΅ 3΅1 %6. +.+·3΄¨΄86῭6 %΄῾ ,6Δ1.΅῭,΄Ι Cross-
Origin Resource Sharing (CORS). 9+ 1῾%Β. %΄. %·Β¨΄, %΄ frontend ¨΄῾ %·-Δ+΅ ῭+

60

58



*΅1(΄·+%΅5Β origin (¨.Δ. 244΄ domain ) port 1¨Β %΄. server %΄῾ backend) ,¨΄·+8 .1
+¨΅5΄΅./.+8 1῭(14᾿7 ,+ %΄ API. Ο/·87 %΄ CORS, ΄ (῾44΄,+%·6%)7 :1 ,¨4Β51·+ %΅7
1΅%)῭+΅7 4Β3/ ¨΄4΅%΅5)7 1῭(24+΅17 (Same-Origin Policy). Π ·Ι:,΅῭6 %΄῾ ¨15-%΄῾
+¨΅%·-¨+΅ ,Β.΄ %΅7 +¨΅%·+¨Β,+.+7 ¨63-7 51΅ ,+:Β*΄῾7, *΅1῭(148Κ΄.%17 Β%΅ 6 ¨·Β῭Μ1῭6
῭%΄ API 38.+%1΅ ,+ +4+3ΔΒ,+.΄ 51΅ 1῭(14) %·Β¨΄ 1¨Β %΄ frontend %67 +(1·,΄3)7.[17]

Δ῭+- Backend

῝΄ backend +8.1΅ Δ/·΅῭,-.΄ *΄,΅52 ῭+ Θ+52:1·1 %,),1%1, Β¨/7 (18.+%1΅ 51΅ ῭%΄ ΦΔ),1 4.12,
᾿῭%+ 52:+ 5΄,,2%΅ .1 -Δ+΅ ῭1(᾿7 51:΄·΅῭,-.΄ ·Β4΄.

ΦΔ),1 4.12: ΦΔ6,1%΅5) 1¨+΅5Β.΅῭6 %/. components %΄῾ backend 51΅ %/. ,+%1ΘΙ %΄῾7
῭Δ-῭+/..
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Π +¨΅5΄΅./.81 ,+ %6 Μ2῭6 *+*΄,-./. PostgreSQL 38.+%1΅ ,-῭/ %΄῾ Pg Connection Pool,
%΄ ΄¨΄8΄ 1.141,Μ2.+΅ %6 *΅1Δ+8·΅῭6 %/. ῭῾.*-῭+/. 51΅ +Θ1῭(148Κ+΅ %6. 1¨΄*΄%΅5) Δ·)῭6
%΄῾7.

῝1 Models 1.%΅῭%΄΅Δ΄Ι. ῭+ ¨8.15+7 %67 Μ2῭67 51΅ ¨+·΅3·2(΄῾. %΅7 Μ1῭΅5-7 ΄.%Β%6%+7 %67
+(1·,΄3)7, Β¨/7 Δ·)῭%+7, 1῭5)῭+΅7 51΅ ῭Ι.΄41 1῭5)῭+/.. ῝΄ ῭%·᾿,1 CRUD/Data Access
1Θ΅΄¨΄΅+8 %1 Models 51΅ %΄ Pg Pool 3΅1 %6. ῾4΄¨΄86῭6 4+΅%΄῾·3΅᾿. *6,΅΄῾·3817, 1.23./῭67,
+.6,-·/῭67 51΅ *΅13·1()7, +¨΅῭%·-(΄.%17 %1 1¨΄%+4-῭,1%1 ῭+ ,΄·() 1.%΅5+΅,-./. JavaScri-
pt.

Π 14464+¨8*·1῭6 ,+ %΄ ῭Ι῭%6,1 ΄·31.᾿.+%1΅ ,-῭/ %/. Routes, Β¨΄῾ ῭῾35+.%·᾿.΄.%1΅
%1 API endpoints. Η2:+ 18%6,1 ¨·΄/:+8%1΅ ῭%΅7 51%24464+7 ῭῾.1·%)῭+΅7 %΄῾ CRUD, +.᾿
%΄ ῾¨΄῭Ι῭%6,1 File Storage 1.141,Μ2.+΅ %6 *΅1Δ+8·΅῭6 1·Δ+8/. ¨΄4῾,-῭/..

῝-4΄7, %΄ Express Initializer/Middlewares ¨+·΅41,Μ2.+΅ %΅7 Μ1῭΅5-7 ·῾:,8῭+΅7 %67 +(1·-
,΄3)7, %6. +.+·3΄¨΄86῭6 1¨1·18%6%/. middlewares 51΅ %6. +558.6῭6 %΄῾ *΅15΄,΅῭%) ,-῭/
%΄῾ 1·Δ+8΄῾ app.js. 9+ 1῾%). %6 *΅2·:·/῭6, %΄ backend ¨1·1,-.+΅ ΄·31./,-.΄, +¨+5%2῭΅,΄
51΅ +Ι5΄4΄ ῭%6 ῭῾.%)·6῭6.
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4.4.3 Frontend

)507῭,- Γ32῾῭7῭,0Η῾: React.

Π React +8.1΅ ,81 *6,΄(΅4)7 1.΄΅Δ%΄Ι 5᾿*΅51 Μ΅Μ4΅΄:)56 3΅1 %6. 1.2¨%῾Θ6 *΅1*·1῭%΅5᾿.
*΅+¨1(᾿. Δ·)῭%6 (User Interfaces), 1.1¨%῾3,-.6 1¨Β %6. Meta. Ξ΅΄:+%+8 component-based

1·Δ΅%+5%΄.΅5), Β¨΄῾ 6 *΅+¨1() Δ/·8Κ+%1΅ ῭+ +¨1.1Δ·6῭΅,΄¨΄΅΄Ι,+.1 *΄,΅52 ῭%΄΅Δ+81 (compo-

nents) ¨΄῾ *΅1Δ+΅·8Κ΄.%1΅ %6. +῭/%+·΅5) %΄῾7 51%2῭%1῭6 (state) 51΅ 1¨΄*8*΄.%1΅ 1¨΄*΄%΅52
,-῭/ %΄῾ Virtual DOM. Π (΅4΄῭΄(81 1῾%) +¨΅%·-¨+΅ %6. +Ι5΄46 ΄·32./῭6 ¨΄4Ι¨4΄5/. UI,
%6. +¨1.1Δ·6῭΅,΄¨΄86῭6 5᾿*΅51 51΅ %6. %1ΔΙ%+·6 1.2¨%῾Θ6.[18]

!¨΅4-Θ1,+ %6 React 3΅1 %6. ῾4΄¨΄86῭6 %΄῾ frontend 51:᾿7 +8.1΅ +῾·-/7 *΅1*+*΄,-.6, 514΄-
%+5,6·΅/,-.6 51΅ ῾¨΄῭%6·8Κ+%1΅ 1¨Β ,΅1 ,+3246 5΄΅.Β%6%1. Π 1·Δ΅%+5%΄.΅5) ,+ components

+῾.΄+8 %6. 51:1·) ΄·32./῭6 %67 +(1·,΄3)7 1.2,+῭1 ῭+ ΄:Β.+7 (¨.Δ. 3΅1 1῭:+.), 54΅.΅5Β῾
51΅ *΅1Δ+΅·΅῭%)) 51΅ +¨1.1Δ·6῭΅,΄¨΄΅΄Ι,+.1 ῭%΄΅Δ+81 (¨.Δ. Header, Footer, MediaViewer).
Π Ι¨1·Θ6 -%΄΅,/. Μ΅Μ4΅΄:65᾿. 51΅ 6 1¨·Β῭5΄¨%6 +.῭/,2%/῭6 ,+ %΄ React Router 51΅ %΄
Context API +¨΅%1ΔΙ.΄῾. %6. 1.2¨%῾Θ6, +.᾿ 6 *6,΄(΅481 %67 %+Δ.΄4΄3817 51:΅῭%2 +῾5΄4Β%+-
·6 %6 ,+44΄.%΅5) ῭῾.%)·6῭6 51΅ +Θ-4΅Θ6.

8¨·0/᾿. 90970῭;-/3.. Ε΅1 %6. ῾4΄¨΄86῭6 %΄῾ frontend 1Θ΅΄¨΄΅):651. *Ι΄ Μ1῭΅5-7
Μ΅Μ4΅΄:)5+7:

• React Router: Ο·6῭΅,΄¨΄΅):65+ 3΅1 %6 *΅1Δ+8·΅῭6 %67 ¨4΄)36῭67 1.2,+῭1 ῭%΅7 ῭+-
48*+7 %67 +(1·,΄3)7. !¨΅%·-¨+΅ %΄. ΄·΅῭,Β *΅1(΄·+%΅5᾿. routes ¨΄῾ 1.%΅῭%΄΅Δ΄Ι. ῭+
΄:Β.+7 (¨.Δ. ῭+48*+7 1῭:+.), 54΅.΅5΄Ι, *΅1Δ+΅·΅῭%)) 51΅ ῾¨΄῭%6·8Κ+΅ ,6Δ1.΅῭,΄Ι7 ¨·΄-
῭%1῭817 ,-῭/ %΄῾ ProtectedRoute, ᾿῭%+ 6 ¨·Β῭Μ1῭6 ῭+ +῾18῭:6%+7 ῭+48*+7 .1 +¨΅-
%·-¨+%1΅ ,Β.΄ ῭+ 1῾:+.%΅5΄¨΄΅6,-.΄῾7 Δ·)῭%+7 ,+ %΄. 51%24464΄ ·Β4΄.[19]

• Context API: Ο·6῭΅,΄¨΄΅):65+ 3΅1 %6. 5+.%·΅5) *΅1Δ+8·΅῭6 %67 51%2῭%1῭67 %1῾%΄-
¨΄86῭67 ,-῭/ %΄῾ AuthContext. 9+ 1῾%Β. %΄. %·Β¨΄, ΄΅ ¨46·΄(΄·8+7 ῭Ι.*+῭67 %΄῾
Δ·)῭%6 (¨.Δ. 1. +8.1΅ 1῭:+.)7 ) 54΅.΅5Β7) 38.΄.%1΅ 2,+῭1 *΅1:-῭΅,+7 ῭+ Β41 %1 compo-
nents. Λ!%῭΅ *΅1῭(148Κ+%1΅ ῭῾.-¨+΅1 51΅ 1¨4΄¨΄΅+8%1΅ 6 1.2¨%῾Θ6.[20]

Δ῭+- Frontend.

Φ%΄ ΦΔ),1 4.13 ¨1·΄῾῭΅2Κ+%1΅ 6 *΄,) %΄῾ frontend, ΄·31./,-.6 ῭+ %·81 Μ1῭΅52 +¨8¨+*1.
῝΄ Frontend React App 1¨΄%+4+8 %΄. +Θ/%+·΅5Β «container» ,-῭1 ῭%΄. ΄¨΄8΄ +.%2῭῭+%1΅
%΄ Auth State, ῾¨+Ι:῾.΄ 3΅1 %6 *΅1Δ+8·΅῭6 %67 51%2῭%1῭67 ῭Ι.*+῭67 %΄῾ Δ·)῭%6, 51΅ %΄
React Router, ¨΄῾ 51:΄·8Κ+΅ %6. ¨4΄)36῭6 1.2,+῭1 ῭%΅7 ῭+48*+7.

῝1 Pages ¨+·΅41,Μ2.΄῾. %΅7 Μ1῭΅5-7 ΄:Β.+7 %67 +(1·,΄3)7, Δ/·΅῭,-.+7 1.2 ·Β4΄: 1῭:+-
.)7, 54΅.΅5Β7 51΅ *΅1Δ+΅·΅῭%)7, 51:᾿7 51΅ 5΄΅.-7 ῭+48*+7 Β¨/7 6 +8῭΄*΄7 (Login/Register), %΄
MyProfile 51΅ 6 1·Δ΅5) ῭+48*1. Γ΅ ῭+48*+7 1Θ΅΄¨΄΅΄Ι. +¨1.1Δ·6῭΅,΄¨΄΅΄Ι,+.1 ῭%΄΅Δ+81 ¨΄῾
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Μ·8῭5΄.%1΅ ῭%΄ ¨15-%΄ Shared Components, Β¨/7 %΄ Header, %΄ Footer, %΄ Navigator, %1
Modal 51΅ %΄ Media Viewer, *΅1῭(148Κ΄.%17 ΄,΄΅΄,΄·(81 ῭%΄ UI 51΅ ,+8/῭6 %΄῾ 5᾿*΅51.

Π ·΄) 4+΅%΄῾·3+8 /7 +Θ)7: Β%1. -.17 Δ·)῭%67 ῭῾.*-+%1΅, %΄ Auth State +.6,+·᾿.+%1΅ ,+
%΅7 ¨46·΄(΄·8+7 %΄῾ 51΅ 51:΄·8Κ+΅ ¨΄΅1 ῭+48*1 ,¨΄·+8 .1 *+΅. ῝΄ React Router +4-3Δ+΅ %1
*΅51΅᾿,1%1 ¨·Β῭Μ1῭67 (,-῭/ ProtectedRoute) 51΅ ¨·΄Μ244+΅ %6. 51%244646 ΄,2*1 ῭+48*/.
1.24΄31 ,+ %΄. ·Β4΄ %΄῾ Δ·)῭%6. Φ+ Β4+7 %΅7 ῭+48*+7, %1 Shared Components +,(1.8Κ΄.%1΅
,+ ῭῾.+¨) %·Β¨΄, ¨1·-Δ΄.%17 5΄΅.2 ῭%΄΅Δ+81 ¨4΄)36῭67 51΅ ¨1·΄῾῭81῭67.

ΦΔ),1 4.13: ΦΔ6,1%΅5) 1¨+΅5Β.΅῭6 %/. components %΄῾ frontend 51΅ %67 ,+%1ΘΙ %΄῾7
῭Δ-῭67.
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4.4.4 Deployment

)507῭,- Γ32῾῭7῭,0Η῾: Docker

῝΄ Docker +8.1΅ ,81 ¨41%(Β·,1 1.΄΅Δ%΄Ι 5᾿*΅51 3΅1 %6. 1.2¨%῾Θ6, *΅1.΄,) 51΅ +5%-4+῭6
+(1·,΄3᾿. ,-῭1 ῭+ +41(·΅2 1¨΄,΄./,-.1 ¨+·΅Μ244΄.%1, %1 containers. Η2:+ container
¨+·΅-Δ+΅ Β41 %1 1¨1·18%6%1 +Θ1·%),1%1 (5᾿*΅51, Μ΅Μ4΅΄:)5+7, ·῾:,8῭+΅7), +Θ1῭(148Κ΄.%17
῭῾.-¨+΅1 ῭%6. +5%-4+῭6 1.+Θ1·%)%/7 4+΅%΄῾·3΅5΄Ι ῭῾῭%),1%΄7. Π Δ·)῭6 Docker Compose
+¨΅%·-¨+΅ %΄. ΄·΅῭,Β 51΅ %6 *΅1Δ+8·΅῭6 ¨΄44᾿. containers /7 +.΅181 +(1·,΄3).[21]

Π +¨΅4΄3) %΄῾ Docker 3΅1 %΄ deployment %67 +(1·,΄3)7 5·8:65+ ΅*1.΅5), 51:᾿7 +Θ1῭(1-
48Κ+΅ +¨1.146Χ΅,Β%6%1 51΅ (΄·6%Β%6%1. 9+ -.1 ,Β.΄ 1·Δ+8΄ docker-compose.yml, ,¨΄·΄Ι,+
.1 *6,΅΄῾·3΄Ι,+ 3·)3΄·1 -.1 ¨4)·+7 ¨+·΅Μ244΄. ¨΄῾ ¨+·΅41,Μ2.+΅ %6 Μ2῭6 *+*΄,-./. Po-
stgreSQL, %΄ backend (Node.js/Express) 51΅ %΄ frontend (React). 9+ 1῾%Β. %΄. %·Β¨΄,
1¨΄(+Ι3΄.%1΅ ¨·΄Μ4),1%1 «*΅1(΄·+%΅5᾿. +5*Β῭+/.» ) ῭Ι.:+%/. %΄¨΅5᾿. ·῾:,8῭+/., +.᾿ 6
+.῭/,2%/῭6 ῭+ CI/CD pipelines 38.+%1΅ ΄,142.

Δ0Α,΅¨++¨ Deployment

Φ%΄ ΦΔ),1 4.14 ¨1·΄῾῭΅2Κ+%1΅ %΄ *΅23·1,,1 %/. components %΄῾ deployment %67 +(1·,΄-
3)7 ,-῭/ Docker Compose. Π ῾4΄¨΄86῭6 ¨+·΅41,Μ2.+΅ %·81 Μ1῭΅52 containers: %΄ frontend
(React), %΄ backend (Node.js/Express) 51΅ %6 Μ2῭6 *+*΄,-./. PostgreSQL. ΛΓ41 %1 contai-
ners +55΅.΄Ι. 51΅ ῭῾.%΄.8Κ΄.%1΅ 1¨Β %΄ Docker Compose, %΄ ΄¨΄8΄ (·΄.%8Κ+΅ 3΅1 %6 *6,΅΄῾·381
%΄῾ +῭/%+·΅5΄Ι *΅5%Ι΄῾ 51΅ %΄. 51:΄·΅῭,Β %/. ¨1·1,-%·/. +5%-4+῭67.
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ΦΔ),1 4.14: Deployment diagram %67 +(1·,΄3)7

Η1%2 %6. +5%-4+῭6, %΄ frontend +¨΅5΄΅./.+8 ,+ %΄ backend ,-῭/ REST API (:Ι·1 4000),
+.᾿ %΄ backend ῭῾.*-+%1΅ ,+ %6 Μ2῭6 *+*΄,-./. PostgreSQL (:Ι·1 5432) 3΅1 %6. +5%-4+῭6
+·/%6,2%/.. Π Μ2῭6 *+*΄,-./. (΄·%᾿.+΅ 1῾%Β,1%1 1·Δ΅5΄¨΄΅6%΅52 *+*΄,-.1, Β¨/7 %1 ῭%΄΅-
Δ+81 %΄῾ 1*,΅. 51΅ Β4΄ %΄ *΄῭,-.΄ 1¨Β %΄ ῭Ι῭%6,1 1῭56῭+΄4Β3΅΄ 1¨Β %΄. (25+4΄ ./db, %1
΄¨΄81 +5%+4΄Ι.%1΅ 51%2 %6. +558.6῭6 %΄῾ container. 9+ 1῾%). %6 *΅2·:·/῭6, 6 +(1·,΄3)
,¨΄·+8 .1 ῭65/:+8 ¨4)·/7 ῭+ ΄¨΄΅΄*)¨΄%+ ¨+·΅Μ244΄. ,+ ,81 ,Β.΄ +.%΄4) docker-compose
up.
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4.5 Endpoints *῭% API

9+%2 %6. 1.24῾῭6 %/. 1¨1΅%)῭+/., %6 ,΄.%+4΄¨΄86῭6 %67 ·΄)7 ,+ Activity Diagram 51΅
%6. ¨1·΄῾῭81῭6 %/. Component *΅13·1,,2%/., Β¨΄῾ %+5,6·΅᾿:651. ΄΅ +¨΅4΄3-7 %+Δ.΄4΄-
3΅᾿. 51΅ ΄΅ 14464+¨΅*·2῭+΅7 %/. ῾¨΄῭῾῭%6,2%/., ῭+ 1῾%) %6. +.Β%6%1 ¨+·.2,+ ῭%6 *6,Β῭΅1
*΅+¨1() %67 +(1·,΄3)7: %1 endpoints %΄῾ API. Φ%ΒΔ΄7 +8.1΅ .1 *+8Θ΄῾,+ ¨᾿7 ΄΅ ·΄-7 ¨΄῾
¨+·΅3·2Χ1,+ ,+%1%·-¨΄.%1΅ ῭+ ῭῾35+5·΅,-.+7 54)῭+΅7 HTTP, ᾿῭%+ %΄ :+/·6%΅5Β ,΄.%-4΄ .1
38.+%1΅ ¨·15%΅5Β7 ΄*63Β7 3΅1 %΄. ¨+42%6 (frontend).

Φ%6. ῾4΄¨΄86῭) ,17, %1 1΅%),1%1 51΅ ΄΅ 1¨1.%)῭+΅7 1.%1442῭῭΄.%1΅ ῭+ JSON (,+ +Θ18·+῭6
multipart/form-data 3΅1 ,+%1(΄·%᾿῭+΅7 1·Δ+8/.), 6 1῾:+.%΅5΄¨΄86῭6 +8.1΅ session-based

51΅ ῾¨2·Δ+΅ *΅1Δ/·΅῭,Β7 1.2,+῭1 ῭+ ,+%1*+*΄,-.1 51΅ ¨΄4῾,+῭΅5Β ¨+·΅+ΔΒ,+.΄.

4.5.1 2¨,΄37. 3¨5-(6΅/·. endpoints

01·΄῾῭΅2Κ΄῾,+ ,+·΅52 Μ1῭΅52 endpoints, ,+ +.*+΅5%΅5-7 54)῭+΅7 51΅ ῭%΅3,΅Β%῾¨1 1¨Β %΄ Po-
stman.
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῝%;3῾:0/῭5῭΄(·( /¨0 ΅῭᾿. /70̔ 0/῭Ι/¨·;3῾῭Ι.

Π 51%63΄·81 1῾%) ¨+·΅41,Μ2.+΅ %6 *΅1Δ+8·΅῭6 ῭Ι.*+῭67 51΅ %1῾%΄¨΄86῭67, 51:᾿7 51΅ 4+΅%΄῾·-
38+7 ¨΄῾ ῭῾.*-΄῾. %΄. 54΅.΅5Β ,+ %΄῾7 1῭:+.+87 %΄῾.

)΄·῭4῭. 2΅-·:( (login). Π 54)῭6 POST /api/login +¨΅῭%·-(+΅ %1 ῭%΄΅Δ+81 %΄῾
Δ·)῭%6 51΅ +351:΅῭%2 session, %΄ ΄¨΄8΄ 1¨΄:65+Ι+%1΅ /7 cookie ῭%΄. ¨+42%6 (ΦΔ. 4.15–
4.17). ·.%8῭%΄΅Δ1, 6 GET /api/me +¨΅῭%·-(+΅ %1 ῭%΄΅Δ+81 %΄῾ +.+·3΄Ι Δ·)῭%6, +.᾿ 6 POST
/api/logout %+·,1%8Κ+΅ %6 ῭῾.+*·81. Φ+ ¨+·8¨%/῭6 ¨΄῾ -.17 ,6 +Θ΄῾῭΅΄*΄%6,-.΄7 Δ·)῭%67
514-῭+΅ admin-only endpoint, Β¨/7 GET /api/admin/users, ΄ *΅15΄,΅῭%)7 +¨΅῭%·-(+΅ 403
Forbidden (ΦΔ. 4.18).

ΦΔ),1 4.15: Η4)῭6 %΄῾ POST /api/login ῭%΄ Postman: +¨΅%῾Δ)7 %1῾%΄¨΄86῭6.
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ΦΔ),1 4.16: Η4)῭6 %΄῾ GET /api/me: +¨΅῭%·΄() ῭%΄΅Δ+8/. ῭῾.*+*+,-.΄῾ Δ·)῭%6.

ΦΔ),1 4.17: 9+%2 %΄ +¨΅%῾Δ-7 POST /api/login, %΄ Postman 1¨΄:65+Ι+΅ %΄ cookie ῭῾.+-
*·817 ¨΄῾ +¨΅῭%·-(+΅ ΄ *΅15΄,΅῭%)7.
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ΦΔ),1 4.18: ;΄5΅,) admin-only 54)῭67 GET /api/admin/users: +¨΅῭%·-(+%1΅ ῭(24,1
+Θ΄῾῭΅΄*Β%6῭67.

ΦΔ),1 4.19: Η4)῭6 POST /api/logout: 4)Θ6 ῭῾.+*·817.

ΦΔ),1 4.20: 9+%2 %΄ logout, 54)῭6 GET /api/me: 1.1,+.Β,+.΄ 401 Unauthorized.
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1(+30Η·30. /70̔ 0/῭Ι.

Π 54)῭6 PUT /api/patients/:id/note +¨΅%·-¨+΅ ῭%΄. 54΅.΅5Β .1 51%13·2(+΅ ¨·΄῭/¨΅5-7
῭6,+΅᾿῭+΅7 3΅1 52:+ 1῭:+.) (ΦΔ. 4.21–4.23). Γ΅ ῭6,+΅᾿῭+΅7 1῾%-7 1¨΄:65+Ι΄.%1΅ ῭%6 Μ2῭6
*+*΄,-./. 51΅ +8.1΅ ΄·1%-7 1¨΄54+΅῭%΅52 ῭%΄. 8*΅΄, ᾿῭%+ .1 4+΅%΄῾·3΄Ι. /7 ¨·΄῭/¨΅5Β +·-
314+8΄ ¨1·15΄4΄Ι:6῭67 %67 :+·1¨+῾%΅5)7 ¨΄·+817.

ΦΔ),1 4.21: 0·΄Μ΄4) 1῭:+.΄Ι7 ¨·΅. %6. 1.1.-/῭6 ῭6,+8/῭67.
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ΦΔ),1 4.22: Η4)῭6 %΄῾ PUT /api/patients/:id/note ,+ ῭᾿,1 1΅%),1%΄7 ῭+ ,΄·()
JSON.
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ΦΔ),1 4.23: 0·΄Μ΄4) 1῭:+.΄Ι7 ,+%2 %6. +¨΅%῾Δ) +.6,-·/῭6 %67 ῭6,+8/῭67.

Δ34῭+᾿῾¨ ¨·/-·3·῾ 9+ %΄ GET /api/exercises/:id +¨΅῭%·-(΄.%1΅ %1 Μ1῭΅52 ῭%΄΅-
Δ+81 ,΅17 2῭56῭67, Β¨/7 id, %8%4΄7, ῭+΅·2 +5%-4+῭67 51΅ ¨+·΅3·1() (ΦΔ. 4.24). Ε΅1 4Β3΄῾7
῭1().+΅17, %1 ¨+·΅+ΔΒ,+.1 %/. Buffer ¨΄῾ 1.%΅῭%΄΅Δ΄Ι. ῭+ ¨΄4῾,-῭1 -Δ΄῾. 1¨΄῭΅/¨6:+8.
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ΦΔ),1 4.24: !.*+΅5%΅5) 1¨2.%6῭6 %΄῾ GET /api/exercises/:id
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Bundles

Γ΅ 1῭5)῭+΅7 ΄·31.᾿.΄.%1΅ ῭+ bundles, ᾿῭%+ .1 *΅+῾5΄4Ι.+%1΅ 6 ῭῾῭%6,1%΅5) 1.2:+῭6 :+·1-
¨+῾%΅5᾿. ¨15-%/. ῭+ 1῭:+.+87.

῝῾Α;3·( bundle ·3 ¨·;3῾-. Π 54)῭6 POST /api/bundles/:bundleId/users/:userId
῭῾῭Δ+%8Κ+΅ -.1 ῭῾35+5·΅,-.΄ bundle ,+ -.1. Δ·)῭%6 (ΦΔ. 4.25). ῝΄ ῭᾿,1 %΄῾ 1΅%),1%΄7 ,¨΄-
·+8 .1 ¨+·΅-Δ+΅ %΄ ¨+*8΄ notifications, ᾿῭%+ .1 ΄·΅῭%΄Ι. ΄΅ ,-·+7 +.6,-·/῭67 %΄῾ 1῭:+.΄Ι7.

ΦΔ),1 4.25: Η4)῭6 %΄῾ POST /api/bundles/:bundleId/users/:userId ῭%΄ Postman.
!¨΅῭%·΄() ,6.Ι,1%΄7 +¨΅%῾Δ΄Ι7 1.2:+῭67 bundle ῭+ Δ·)῭%6.
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Θ΄·:¨ bundles 2΅-·:(. Π 54)῭6 GET /api/bundles/users/:userId +¨΅῭%·-(+΅
%1 bundles ῭%1 ΄¨΄81 ΄ Δ·)῭%67 -Δ+΅ *΅518/,1 ¨·Β῭Μ1῭67 (ΦΔ. 4.26). Π ΄·1%Β%6%1 %/.
bundles *΅1(΄·΄¨΄΅+8%1΅ 1.24΄31 ,+ %΄ ·Β4΄: ΄ 1῭:+.)7 Μ4-¨+΅ ,Β.΄ %1 bundles ¨΄῾ %΄῾
-Δ+΅ 1.1:-῭+΅ ΄ 54΅.΅5Β7, ΄ 54΅.΅5Β7 Μ4-¨+΅ %Β῭΄ Β῭1 %΄῾ -Δ΄῾. 1.1%+:+8 Β῭΄ 51΅ Β῭1 -Δ+΅
*6,΅΄῾·3)῭+΅ ΄ 8*΅΄7, +.᾿ ΄ *΅1Δ+΅·΅῭%)7 (admin) -Δ+΅ ¨·Β῭Μ1῭6 ῭+ Β41 %1 *΅1:-῭΅,1 bundles
%΄῾ ῭῾῭%),1%΄7.

ΦΔ),1 4.26: Η4)῭6 %΄῾ GET /api/bundles/users/:userId ῭%΄ Postman. !¨΅῭%·΄()
48῭%17 bundles ¨΄῾ ῭Δ+%8Κ΄.%1΅ ,+ %΄. Δ·)῭%6.

4.5.2 !/1¨3·. )· Β9¨ 5¨ endpoints

Ε΅1 4Β3΄῾7 ¨46·Β%6%17 1442 51΅ 1¨΄(῾3)7 +¨1.14)Χ+/., *+. ¨1·΄῾῭΅2Κ΄῾,+ 1.14῾%΅52 ῭%΅3-
,΅Β%῾¨1 (screenshots) 3΅1 52:+ 54)῭6, 51:᾿7 ¨΄442 endpoints 15΄4΄῾:΄Ι. %6. 8*΅1 4΄3΅5) ,+
Β῭1 -Δ΄῾. )*6 *+΅Δ:+8. ·.%8 3΅’ 1῾%Β, Β41 %1 ῾¨Β4΄΅¨1 endpoints ¨1·΄῾῭΅2Κ΄.%1΅ ῭῾35+.%·/-
%΅52 ῭%΄῾7 ¨1·152%/ ¨8.15+7, ,+ ῭῾.΄¨%΅5) ¨+·΅3·1(), ·Β4΄῾7 51΅ ¨1·1,-%·΄῾7 1΅%),1%΄7.

01·152%/ ¨1·΄῾῭΅2Κ΄.%1΅ ῭῾35+.%·/%΅52 Β4΄΅ ΄΅ ¨8.15+7 ,+ %1 endpoints %67 +(1·,΄3)7.
Γ΅ ¨8.15+7 -Δ΄῾. Δ/·΅῭%+8 ῭+ 51%63΄·8+7 3΅1 4Β3΄῾7 ῭1().+΅17: User, Exercise, Auth/Login,
Bundle 51΅ Admin.
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Endpoint Roles Request !3΅0,΅¨*-

POST /api/users Η4΅.΅5Β7 /
·῭:+.)7

Body: type,
email, pass-
word, year,
name, surname

!33·1() .-΄῾ Δ·)῭%6
῭%΄ ῭Ι῭%6,1

GET /api/users/:id ΛΓ4΄΅ Path: id ·.25%6῭6 ῭%΄΅Δ+8/.
Δ·)῭%6 Μ2῭+΅ id

PUT /api/users/:id ΛΓ4΄΅ Body: type,
email, name,
surname,
year_of_birth

!.6,-·/῭6 ῭%΄΅Δ+8/.
Δ·)῭%6

DELETE /api/users/:id ;΅1Δ+΅·΅῭%)7 Path: id ;΅13·1() Δ·)῭%6

GET /api/my-patients Η4΅.΅5Β7 — =8῭%1 1῭:+.᾿. ¨΄῾
¨1·15΄4΄῾:+8 ΄ 54΅.΅5Β7

POST /api/assign-
patient

Η4΅.΅5Β7 Body: name,
surname,
year_of_birth,
note

·.2:+῭6 .-΄῾ 1῭:+.΄Ι7
῭+ 54΅.΅5Β

GET /api/patients/:id Η4΅.΅5Β7 Path: id 0·΄Μ΄4) ῭%΄΅Δ+8/. 1῭-
:+.΄Ι7 (51΅ ῭6,+΅᾿῭+/.)

PUT /api/pa-
tients/:id/note

Η4΅.΅5Β7 Body: note Η1%1Δ᾿·΅῭6 ) +.6,-·-
/῭6 ῭6,+8/῭67 54΅.΅5΄Ι

PUT
/api/users/:id/password

ΛΓ4΄΅ Body: oldPass-
word, newPass-
word

·4413) 5/*΅5΄Ι ¨·Β῭-
Μ1῭67 Δ·)῭%6

GET /api/users/notifi-
cations/:id

ΛΓ4΄΅ Path: id !¨΅῭%·΄() +Μ*΄,1*΅18/.
+΅*΄¨΄΅)῭+/. Δ·)῭%6

Table 4.1: Endpoints Ο·)῭%6
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Endpoint Roles Request !3΅0,΅¨*-

GET /api/exercises/:id ΛΓ4΄΅ Path: id ·.25%6῭6 ,+%1*+-
*΄,-./. 2῭56῭67 (¨+·΅4-
1,Μ2.+΅ 51΅ ¨΄4῾,-῭1 /7
bu!ers)

PUT /api/exercises/:id Η4΅.΅5Β7 /
;΅1Δ+΅·΅῭%)7

Body: title,
description,
step, ...

!.6,-·/῭6 ,+%1*+-
*΄,-./. 2῭56῭67

DELETE /api/exercis-
es/:id

Η4΅.΅5Β7 /
;΅1Δ+΅·΅῭%)7

Path: id ;΅13·1() 2῭56῭67

POST /api/exercises Η4΅.΅5Β7 /
;΅1Δ+΅·΅῭%)7

Body (mul-
tipart): title,
description,
step, audio/pic-
ture/video

;6,΅΄῾·381 .-17
2῭56῭67 ,+ ¨΄4῾,-῭1

GET /api/exercis-
es/:id/audio

ΛΓ4΄΅ Path: id =)Χ6 1·Δ+8΄῾ )Δ΄῾

GET /api/exercis-
es/:id/picture

ΛΓ4΄΅ Path: id =)Χ6 +΅5Β.17

GET /api/exercis-
es/:id/video

ΛΓ4΄΅ Path: id =)Χ6 Μ8.%+΄

Table 4.2: Exercise Endpoints
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Endpoint Roles Request !3΅0,΅¨*-

POST /api/login ΛΓ4΄΅ Body: email,
password

!8῭΄*΄7 Δ·)῭%6 51΅
*6,΅΄῾·381 session

POST /api/logout ΛΓ4΄΅ — Λ!Θ΄*΄7 Δ·)῭%6 51΅ 4)Θ6
session

GET /api/me ΛΓ4΄΅ — !¨΅῭%·΄() ῭%΄΅Δ+8/. %΄῾
%·-Δ΄.%΄7 ῭῾.*+*+,-.΄῾
Δ·)῭%6

Table 4.3: Auth / Login Endpoints

Endpoint Roles Request !3΅0,΅¨*-

POST /api/bundles ;΅1Δ+΅·΅῭%)7 Body: title,
global

;6,΅΄῾·381 .-΄῾ bundle

GET /api/bundles/:id ΛΓ4΄΅ Path: id ·.25%6῭6 ¨4)·΄῾7 bun-
dle ,1Κ8 ,+ Β4+7 %΅7
1῭5)῭+΅7 %΄῾

PUT /api/bundles/:id ;΅1Δ+΅·΅῭%)7 Body: title,
global

!.6,-·/῭6 ,+%1*+-
*΄,-./. bundle

DELETE
/api/bundles/:id

Η4΅.΅5Β7 /
;΅1Δ+΅·΅῭%)7

Path: id ;΅13·1() bundle 1¨Β %΄
῭Ι῭%6,1

GET
/api/bundles/users/:userId

ΛΓ4΄΅ Path: userId !¨΅῭%·΄() Β4/. %/.
bundles ¨΄῾ +8.1΅ ΄·1%2
῭%΄. Δ·)῭%6

Table 4.4: Bundle Endpoints (9-·΄7 ·)
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Endpoint Roles Request !3΅0,΅¨*-

POST
/api/bundles/:bundleId/users/:userId

Η4΅.΅5Β7 Body: notifica-
tions

·.2:+῭6 bundle ῭+
Δ·)῭%6, ,+ *῾.1%Β%6%1
+΅*΄¨΄΅)῭+/.

DELETE
/api/bundles/:bundleId/users/:userId

Η4΅.΅5Β7 — ·(18·+῭6 bundle 1¨Β
Δ·)῭%6

POST /api/bundles/-
clinician

Η4΅.΅5Β7 Body: title ;6,΅΄῾·381 ¨·΄῭/¨΅5΄Ι
bundle ῭%΄. Δ᾿·΄ %΄῾
54΅.΅5΄Ι

POST
/api/bundles/:id/clone-
for-me

Η4΅.΅5Β7 Path: id Η4/.΄¨΄86῭6 global
bundle ῭%΄. Δ᾿·΄ %΄῾
54΅.΅5΄Ι

GET /api/globalexer-
cises

Η4΅.΅5Β7 /
;΅1Δ+΅·΅῭%)7

— =8῭%1 Β4/. %/. global
bundles

POST
/api/log/bundles/:bundleId/users/:userId

·῭:+.)7 Body: state,
step, timestamp

Η1%13·1() +5%-4+῭67
bundle 1¨Β Δ·)῭%6

Table 4.5: Bundle Endpoints (9-·΄7 ῟)
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Endpoint Request !3΅0,΅¨*-

GET /api/admin/users Query: role,
search

!¨΅῭%·΄() 48῭%17 Δ·6῭%᾿. ,+ (84-
%·1

DELETE /api/ad-
min/users/:id

Path: id Γ·΅῭%΅5) *΅13·1() Δ·)῭%6

PUT
/api/admin/users/:id/reset-
password

Path: id !¨1.1(΄·2 5/*΅5΄Ι Δ·)῭%6 ,+
¨·΄῭/·΅.Β password

GET /api/admin/bundles — =8῭%1 Β4/. %/. global bundles

POST /api/admin/bundles Body: title ;6,΅΄῾·381 .-΄῾ global bundle

PUT /api/ad-
min/bundles/:id

Body: title !.6,-·/῭6 ,+%1*+*΄,-./. global
bundle

DELETE /api/ad-
min/bundles/:id

Path: id ;΅13·1() global bundle

GET /api/admin/stats — ·.25%6῭6 Μ1῭΅5᾿. ῭%1%΅῭%΅5᾿.
(Δ·)῭%+7, bundles, 1.1:-῭+΅7)

Table 4.6: Admin Endpoints
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4.6 Sequence Diagrams

Λ!Δ΄.%17 ¨·΄63΄῾,-./7 1.14Ι῭+΅ %΄ ῭Ι.΄4΄ %/. *΅1:-῭΅,/. endpoints %67 +(1·,΄3)7 51΅ %΄.
%·Β¨΄ ,+ %΄. ΄¨΄8΄ 52:+ ·Β4΄7 14464+¨΅*·2 ,+ %΄ ῭Ι῭%6,1 ,-῭/ 1῾%᾿., ῭%6 ῭῾.-Δ+΅1 ¨+·.2,+
῭+ ,81 ¨΅΄ *῾.1,΅5) 51΅ 4+΅%΄῾·3΅5) 1¨΄%Ι¨/῭6 %67 ·΄)7. Φ῾35+5·΅,-.1, ¨1·΄῾῭΅2Κ΄῾,+ %1
Sequence Diagrams, %1 ΄¨΄81 1¨΄%+4΄Ι. -.1 1¨Β %1 Μ1῭΅52 *΅13·2,,1%1 %67 UML 3΅1 %6.
51%1.Β6῭6 51΅ %+5,6·8/῭6 %67 ῭῾,¨+·΅(΄·27 +.Β7 ¨46·΄(΄·΅15΄Ι ῭῾῭%),1%΄7.

῝1 Sequence Diagrams +¨΅5+.%·᾿.΄.%1΅ ῭%΄. Δ·΄.΅5Β 2Θ΄.1 51΅ 1¨΄%῾¨᾿.΄῾. %6 *΅1*΄-
Δ΅5) ·΄) ,6.῾,2%/. ,+%1ΘΙ *΅1(΄·+%΅5᾿. ΄.%΄%)%/. (lifelines), Β¨/7 ΄ %+4΅5Β7 Δ·)῭%67, %΄
Frontend, %΄ Backend 51΅ 6 ῟2῭6 ;+*΄,-./.. 9+ 3·1(΅5Β %·Β¨΄ *+8Δ.΄῾. ¨΄΅΄7 514+8 ¨΄΅΄.,
,+ ¨΄΅1 54)῭6 (¨.Δ. HTTP method/path) 51΅ ¨΄΅1 1¨2.%6῭6 +¨΅῭%·-(+%1΅. Π ΄¨%΅5) 1῾%)
¨·΄῭(-·+΅ ΒΔ΅ ,Β.΄ ,81 ῭1() +΅5Β.1 %67 14464+¨8*·1῭67 ,+%1ΘΙ %/. +¨΅,-·΄῾7 +¨΅¨-*/. %67
1·Δ΅%+5%΄.΅5)7, 1442 51΅ ,΅1 2,+῭6 51%1.Β6῭6 %/. +.14415%΅5᾿. ·΄᾿., ῭+.1·8/. 1¨΄%῾Δ817
) +¨1.14)Χ+/. +.+·3+΅᾿..

!΅*΅52 ῭%6 *΅5) ,17 +(1·,΄3), %1 *΅13·2,,1%1 1῾%2 +8.1΅ ¨΄4Ι%΅,1 3΅1 .1 (1.+8 ¨᾿7 ΄΅
*΅1(΄·+%΅5΄8 ·Β4΄΅ (1῭:+.)7, 54΅.΅5Β7, *΅1Δ+΅·΅῭%)7) 15΄4΄῾:΄Ι. ῭῾35+5·΅,-.+7 ·΄-7 51΅ ¨΄΅1
+8.1΅ %1 Μ1῭΅52 ῭6,+81 +4-3Δ΄῾ 51΅ +¨΅5΄΅./.817 ,+ %΄ ῭Ι῭%6,1. 9-῭1 1¨Β ῭%΄΅Δ+81 Β¨/7
%1 alt fragments (+.14415%΅5-7 ·΄-7, ¨.Δ. ,6 -35῾·1 *΅1¨΅῭%+῾%)·΅1) 51΅ %1 loop fragments
(+¨1.141,Μ1.Β,+.+7 +.-·3+΅+7, ¨.Δ. ¨·΄῭:)56 ¨΄44᾿. Μ6,2%/.), ,¨΄·΄Ι,+ .1 ¨+·΅3·2Χ΄῾,+
,+ 15·8Μ+΅1 %6. ¨·13,1%΅5) 4+΅%΄῾·381 %΄῾ ῭῾῭%),1%΄7.

Φ%΄ ¨1·Β. 5+(241΅΄ *+. ¨1·΄῾῭΅2Κ΄῾,+ Β41 %1 ¨΅:1.2 *΅13·2,,1%1 (51:᾿7 :1 )%1. ῾¨+·-
Μ΄4΅52 ¨΄442 51΅ ῭+ ,+324΄ Μ1:,Β ¨4+΄.2Κ΄.%1), 1442 +¨΅4-3΄῾,+ ΄·΅῭,-.1 Δ1·15%6·΅῭%΅52
51΅ +.*+΅5%΅52 ῭+.2·΅1. ··Δ΅52 ¨+·΅3·2(΄῾,+ *Ι΄ Μ1῭΅52 *΅13·2,,1%1 ¨΄῾ 1(΄·΄Ι. Β4΄῾7
%΄῾7 Δ·)῭%+7 (Login, Edit Profile), ῭%6 ῭῾.-Δ+΅1 ¨1·΄῾῭΅2Κ΄῾,+ *΅13·2,,1%1 ¨΄῾ +¨΅5+-
.%·᾿.΄.%1΅ ῭+ +.-·3+΅+7 %΄῾ 1῭:+.) 51΅ %΄῾ 54΅.΅5΄Ι, 51΅ %-4΄7 51%14)3΄῾,+ ῭+ -.1 ῭+.2·΅΄
*΅1Δ+΅·΅῭%) (Admin), ¨΄῾ 1(΄·2 %6 *6,΅΄῾·381 +.Β7 global bundle. 9+ %΄. %·Β¨΄ 1῾%Β *8.+-
%1΅ ,81 ¨4)·67 1442 51΅ ΅῭΄··΄¨6,-.6 +΅5Β.1 %67 4+΅%΄῾·3΅5Β%6%17 %΄῾ ῭῾῭%),1%΄7.
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4.6.1 4·1΄3῭ %΄¨(΅῭))¨5¨ (36΄1῭ ,· Β960. 560. ΅Β960.)

Φ%6. 51%63΄·81 1῾%) ¨+·΅41,Μ2.΄.%1΅ Μ1῭΅52 ῭+.2·΅1 ¨΄῾ 1(΄·΄Ι. Β4΄῾7 %΄῾7 Δ·)῭%+7 1.+-
Θ1·%)%/7 ·Β4΄῾, 51:᾿7 1¨΄%+4΄Ι. 5΄΅.2 ῭6,+81 +΅῭Β*΄῾ 51΅ 14464+¨8*·1῭67 ,+ %΄ ῭Ι῭%6,1.
;Ι΄ Δ1·15%6·΅῭%΅52 ¨1·1*+83,1%1 +8.1΅ 6 *΅1*΅51῭81 ῭Ι.*+῭67 (Login) 51΅ 6 %·΄¨΄¨΄86῭6
¨·΄῭/¨΅5᾿. ῭%΄΅Δ+8/. (Edit Profile). ῝1 *΅13·2,,1%1 ¨΄῾ 15΄4΄῾:΄Ι. ¨1·΄῾῭΅2Κ΄῾. 1.1-
4῾%΅52 %6 ·΄) %/. +.+·3+΅᾿. 51΅ %΅7 +.14415%΅5-7 ¨+·΅¨%᾿῭+΅7 ῭(24,1%΄7.

Login. ῝΄ ¨·᾿%΄ *΅23·1,,1 1¨΄%῾¨᾿.+΅ %6 Μ1῭΅5) *΅1*΅51῭81 ῭Ι.*+῭67. Γ Δ·)῭%67 +΅῭23+΅
%1 *΅1¨΅῭%+῾%)·΅2 %΄῾ ῭%΄ Frontend, %΄ ΄¨΄8΄ 1¨΄῭%-44+΅ 18%6,1 POST /api/login ¨·΄7
%΄ Backend. !5+8 38.+%1΅ 1.1Κ)%6῭6 %΄῾ Δ·)῭%6 ῭%6 Μ2῭6 *+*΄,-./. 51΅ -4+3Δ΄7 %΄῾
5/*΅5΄Ι ,+ %΄. 1¨΄:65+῾,-.΄ (hashed) 5/*΅5Β. ·. 6 ῭Ι35·΅῭6 1¨΄%ΙΔ+΅, +¨΅῭%·-(+%1΅ 401
Unauthorized ,+ ,).῾,1 42:΄῾7 (alt fragment). Φ%6. ¨+·8¨%/῭6 +¨΅%῾Δ817, *6,΅΄῾·3+8%1΅
session/cookie 51΅ ΄ Δ·)῭%67 1.151%+῾:Ι.+%1΅ 1῾%Β,1%1 ῭%6. 1·Δ΅5) ῭+48*1 ¨΄῾ 1.%΅῭%΄΅Δ+8
῭%΄. ·Β4΄ %΄῾.

ΦΔ),1 4.27: ;΅23·1,,1 15΄4΄῾:817 Login ,+ alt (῭(24,1) 51΅ +¨΅%῾Δ) *6,΅΄῾·381 session.
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Edit Profile. ῝΄ *+Ι%+·΄ *΅23·1,,1 ¨1·΄῾῭΅2Κ+΅ %6 *΅1*΅51῭81 %·΄¨΄¨΄86῭67 ῭%΄΅Δ+8/.
¨·΄(84. Γ Δ·)῭%67 1.΄83+΅ %6 (Β·,1 +¨+Θ+·31῭817 51΅ ῾¨΄Μ244+΅ %΅7 14413-7 ,-῭/ PUT
/api/users/:id. ῝΄ Backend +.6,+·᾿.+΅ %6 Μ2῭6 *+*΄,-./. 51΅, ῭+ +¨΅%῾Δ81, %΄ Frontend
1.15%2 %1 +¨΅51΅·΄¨΄΅6,-.1 *+*΄,-.1 ,+ 54)῭6 GET /api/me, %1 ΄¨΄81 51΅ +,(1.8Κ΄.%1΅ ῭%΄.
Δ·)῭%6. Π +.14415%΅5) ·΄) alt 1.1¨1·΅῭%2 ¨+·8¨%/῭6 ῭(24,1%΄7 +¨΅5Ι·/῭67 (400), Β¨΄῾
%΄ ῭Ι῭%6,1 +¨΅῭%·-(+΅ ῭Δ+%΅5Β ,).῾,1 42:΄῾7 1.%8 3΅1 +.6,+·/,-.΄ ¨·΄(84.

ΦΔ),1 4.28: !.6,-·/῭6 ¨·΄(84 (PUT /api/users/:id → GET /api/me) ,+ +.14415%΅5)
·΄) ῭(24,1%΄7.

84

82

n



῟΄¨(΅῭))¨5¨ (΄¨ ,0(3·3΅΄)7160. ΅Β960.

0-·1 1¨Β %1 3+.΅52 ῭+.2·΅1 ¨΄῾ 1(΄·΄Ι. 52:+ Δ·)῭%6, ῾¨2·Δ΄῾. 51΅ ¨΅΄ +Θ+΅*΅5+῾,-.+7 ·΄-7
¨΄῾ ῭῾.*-΄.%1΅ ,+ %΄. ·Β4΄ %΄῾ 51:+.Β7. Φ%6 ῭῾.-Δ+΅1 ¨1·΄῾῭΅2Κ΄῾,+ -.1 Δ1·15%6·΅῭%΅5Β
*΅23·1,,1 3΅1 %΄. 1῭:+.), *Ι΄ 3΅1 %΄. 54΅.΅5Β 51΅ -.1 3΅1 %΄. *΅1Δ+΅·΅῭%). Π +¨΅4΄3) -3΅.+
,+ 3.᾿,΄.1 %6. 1.%΅¨·΄῭/¨+῾%΅5Β%6%1: %1 ¨1·1*+83,1%1 *+8Δ.΄῾. %6. 14464΄῾Δ81 +.+·3+΅᾿.
῭+ Μ1῭΅5-7 4+΅%΄῾·38+7 %67 +(1·,΄3)7, Δ/·87 .1 51%13·2(+%1΅ 52:+ ¨΅:1.) ¨1·14413) ¨΄῾
:1 ΄*63΄Ι῭+ ῭+ ¨4+΄.1῭,Β.

Φ70̔ 0/῟.: !΅῭9῭7- ¨·;3῾Η῾. Γ 54΅.΅5Β7 +¨΅4-3+΅ «Γ΅ 1῭:+.+87 ,΄῾» 51΅ %΄ Fro-
ntend ῭%-4.+΅ 18%6,1 GET /api/my-patients ῭%΄ Backend. Π Μ2῭6 *+*΄,-./. +¨΅῭%·-(+΅
%6 48῭%1 ,+ %΄῾7 1῭:+.+87 51΅ %1 ῭%΄΅Δ+81 %΄῾7, %1 ΄¨΄81 1¨΄%῾¨᾿.΄.%1΅ ῭%΄ ¨+·΅Μ244΄.
Δ·)῭%6.

ΦΔ),1 4.29: ;΅23·1,,1 15΄4΄῾:817 54΅.΅5΄Ι: ¨·΄Μ΄4) 48῭%17 1῭:+.᾿..
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Φ70̔ 0/῟.: ῝῾Α;3·( bundle ·3 ¨·;3῾-. Φ+ *+Ι%+·΄ ¨1·2*+΅3,1, ΄ 54΅.΅5Β7 +¨΅4-3+΅
-.1. ῭῾35+5·΅,-.΄ 1῭:+.) 51΅ %΄ ῭Ι῭%6,1 1.15%2 %1 ῭%΄΅Δ+81 %΄῾ ,1Κ8 ,+ %1 bundles ¨΄῾ %΄῾
-Δ΄῾. )*6 1.1%+:+8. Λ!¨+΅%1, ,+ %6. +¨΅4΄3) «·.2:+῭6 bundle», 1¨΄῭%-44+%1΅ 18%6,1 POST
/api/bundles/:bundleId/users/:userId 51΅ 6 Μ2῭6 +.6,+·᾿.+%1΅ 3΅1 %6 .-1 1.2:+῭6. Φ+
+¨΅%῾Δ81, 6 48῭%1 %/. 1.1:-῭+/. 1.1.+᾿.+%1΅ 1῾%Β,1%1 ῭%΄ Frontend.

ΦΔ),1 4.30: ;΅23·1,,1 15΄4΄῾:817 54΅.΅5΄Ι: 1.2:+῭6 bundle ῭+ 1῭:+.).
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῝·;3῾-.: )/:᾿73·( Α·/(·(.. Γ 1῭:+.)7 1.΄83+΅ %6 ῭+48*1 «Γ΅ ·῭5)῭+΅7 ,΄῾»,
1¨Β Β¨΄῾ 1.15%᾿.%1΅ %1 bundles ¨΄῾ %΄῾ -Δ΄῾. 1.1%+:+8. !¨΅4-3΄.%17 -.1 ῭῾35+5·΅,-.΄
bundle, %΄ Frontend 514+8 %΄ Backend 3΅1 .1 (-·+΅ %1 Μ),1%1 51΅ %΅7 1῭5)῭+΅7 ¨΄῾ ¨+·΅-Δ+΅.
Γ Δ·)῭%67 ¨4΄63+8%1΅ *΅1*΄Δ΅52 ῭%1 Μ),1%1 51΅ ,+ %6. ΄4΄54)·/῭6 %΄῾ %+4+῾%18΄῾ 1¨΄῭%-4-
4+%1΅ 18%6,1 POST /api/log/bundles/:bundleId/users/:userId, ᾿῭%+ .1 51%13·1(+8 6
¨·Β΄*΄7 ῭%6 Μ2῭6 *+*΄,-./.. Π ·΄) ΄4΄546·᾿.+%1΅ ,+ +¨΅Μ+Μ18/῭6 +¨΅%῾Δ817.

ΦΔ),1 4.31: ;΅23·1,,1 15΄4΄῾:817 1῭:+.΄Ι7: +5%-4+῭6 51΅ ΄4΄54)·/῭6 bundle 1῭5)῭+-
/..
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Δ0¨230΅0·:-.: Δ(+0῭%΅,΄¨ Global Bundle. ῝-4΄7, 3΅1 %΄. ·Β4΄ %΄῾ *΅1Δ+΅·΅῭%)
¨1·΄῾῭΅2Κ+%1΅ 6 *΅1*΅51῭81 *6,΅΄῾·3817 +.Β7 Global Bundle. Γ *΅1Δ+΅·΅῭%)7 1.΄83+΅ %6 ῭Δ+-
%΅5) (Β·,1, ῭῾,¨46·᾿.+΅ %1 Μ1῭΅52 ,+%1*+*΄,-.1 (%8%4΄, ¨+·΅3·1()) 51΅ ¨·΄῭:-%+΅ *῾.1,΅52
Μ),1%1, ῭%1 ΄¨΄81 1.+Μ2Κ+΅ 1·Δ+81 ¨΄4῾,-῭/. (Μ8.%+΄, )Δ΄, +΅5Β.+7). 9+ %6. ΄4΄54)·/῭6
%67 (Β·,17, %΄ Frontend 1¨΄῭%-44+΅ 18%6,1 POST /api/admin/bundles, %΄ ΄¨΄8΄ *6,΅΄῾·-
3+8 %΄ .-΄ bundle 51΅ +΅῭23+΅ %1 +¨΅,-·΄῾7 Μ),1%1 ῭%6 Μ2῭6 *+*΄,-./.. Π +.14415%΅5) ·΄)
(alt) 1¨΄%῾¨᾿.+΅ ¨΅:1.Β ῭(24,1 (500 Internal Server Error), +.᾿ ῭%6. 51.΄.΅5) ¨΄·+81
+,(1.8Κ+%1΅ ,).῾,1 +¨΅%῾Δ817 51΅ ΄ *΅1Δ+΅·΅῭%)7 1.151%+῾:Ι.+%1΅ ῭%6 ῭+48*1 *΅1Δ+8·΅῭67.

ΦΔ),1 4.32: ;΅23·1,,1 15΄4΄῾:817 *΅1Δ+΅·΅῭%): *6,΅΄῾·381 .-΄῾ Global Bundle ,+ *῾.1,΅-
52 Μ),1%1 51΅ 1·Δ+81 ¨΄4῾,-῭/..
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!¨΅῭%·΄( 5

2=9῾·0᾿+ Frontend

5.1 ¨*(.8()*%΅΄ Ε/)9+, (Screenshots)

Φ%6. +.Β%6%1 1῾%) ¨1·΄῾῭΅2Κ΄.%1΅ Δ1·15%6·΅῭%΅52 ῭%΅3,΅Β%῾¨1 1¨Β %΄ ¨+·΅Μ244΄. Δ·)῭%6
%67 +(1·,΄3)7 LogiCare, ,+ ῭%ΒΔ΄ %6. 1.2*+΅Θ6 %67 4+΅%΄῾·3΅5Β%6%17 51΅ %67 +῾Δ·6῭%817
¨΄῾ ¨1·-Δ+΅ ῭%΄῾7 *΅1(΄·+%΅5΄Ι7 ·Β4΄῾7 Δ·6῭%᾿. (1῭:+.)7, 54΅.΅5Β7, *΅1Δ+΅·΅῭%)7). ῝1
῭%΅3,΅Β%῾¨1 ¨΄῾ 15΄4΄῾:΄Ι. ΄·31.᾿.΄.%1΅ ,+ Μ2῭6 %6 ·΄) 14464+¨8*·1῭67, Θ+5΅.᾿.%17 1¨Β
%΅7 Μ1῭΅5-7 ΄:Β.+7 +΅῭Β*΄῾ 51΅ ¨4΄)36῭67, 51΅ ῭῾.+Δ8Κ΄.%17 ,+ ¨΅΄ +Θ+΅*΅5+῾,-.+7 ΄:Β.+7
3΅1 52:+ ·Β4΄.
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5.1.1 4·1΄37. ῝·9/%·.

Homepage. Π 1·Δ΅5) ῭+48*1 %67 +(1·,΄3)7 ¨1·΄῾῭΅2Κ+΅ ῭῾.΄¨%΅52 %΄. ῭5΄¨Β 51΅ %1
Μ1῭΅52 ΄(-46 %΄῾ LogiCare, ¨·΄῭(-·΄.%17 ῭%΄. +¨΅῭5-¨%6 *Ι΄ 5Ι·΅+7 +¨΅4΄3-7: ΦΙ.*+῭6
3΅1 ῾¨2·Δ΄.%+7 Δ·)῭%+7 51΅ !33·1() 3΅1 .-΄῾7.

ΦΔ),1 5.1: (Homepage) %67 ¨41%(Β·,17 LogiCare.
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Register. Φ%6 (Β·,1 +33·1()7 (Register), ΄ .-΄7 Δ·)῭%67 514+8%1΅ .1 +΅῭23+΅ Μ1῭΅5-7
¨46·΄(΄·8+7 (·Β4΄7, Β.΄,1, +¨᾿.῾,΄, -%΄7 3-..6῭67, email, 5/*΅5Β).

ΦΔ),1 5.2: ΝΒ·,1 +33·1()7 .-΄῾ Δ·)῭%6 ῭%6. ¨41%(Β·,1.
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Login. Π ῭+48*1 ῭Ι.*+῭67 (Login) +¨΅%·-¨+΅ ῭+ ῾¨2·Δ΄.%+7 Δ·)῭%+7 .1 +΅῭23΄῾. %΄ email
51΅ %΄. 5/*΅5Β %΄῾7 3΅1 .1 1¨΄5%)῭΄῾. ¨·Β῭Μ1῭6 ῭%΄ ῭Ι῭%6,1.

ΦΔ),1 5.3: Γ:Β.6 ῭Ι.*+῭67 Δ·)῭%6 (Login) ,+ *῾.1%Β%6%1 +4-3Δ΄῾ 41:᾿..
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5.1.2 ΔΕΒ1·. Φ9΄1΄36Γ

῝΅20/- ·37΄4¨. Γ 54΅.΅5Β7 ,+%2 %6 ῭Ι.*+῭6 ΄*63+8%1΅ ῭%6. 1·Δ΅5) ῭+48*1, Β¨΄῾ +,(1-
.8Κ΄.%1΅ ΄΅ Μ1῭΅5-7 +¨΅4΄3-7: «Γ΅ 1῭:+.+87 ,΄῾», «Γ΅ -%΄΅,+7 1῭5)῭+΅7 ,΄῾» 51΅ «῝΄ ¨·΄(84
,΄῾».

ΦΔ),1 5.4: ··Δ΅5) ῭+48*1 54΅.΅5΄Ι.
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Β0 ¨·;3῾3΄. +῭%. Φ%6 ῭+48*1 1῾%) +,(1.8Κ΄.%1΅ Β4΄΅ ΄΅ 1῭:+.+87 ¨΄῾ -Δ+΅ 51%1Δ/·)῭+΅
΄ 54΅.΅5Β7, ,+ *῾.1%Β%6%1 1.1Κ)%6῭67 1.2 Β.΄,1/+¨᾿.῾,΄ 51΅ +¨΅4΄3) «0·΄῭:)56 1῭:+.)».

ΦΔ),1 5.5: =8῭%1 1῭:+.᾿. 54΅.΅5΄Ι.
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!΅῭·;-/( ¨·;3῾-. Π (Β·,1 ¨·΄῭:)567 .-΄῾ 1῭:+.) ¨+·΅41,Μ2.+΅ ¨+*81 3΅1 Β.΄,1,
+¨᾿.῾,΄, -%΄7 3-..6῭67 51΅ ¨·΄1΅·+%΅5-7 ¨·΄῭/¨΅5-7 ῭6,+΅᾿῭+΅7. 9+ %6 ῭/῭%) ῭῾,¨4)·/῭6
%/. ῭%΄΅Δ+8/., *6,΅΄῾·3+8%1΅ 1῾%Β,1%1 6 ῭Ι.*+῭6 ,+ %΄. 54΅.΅5Β ¨΄῾ %΄. 51%1Δ᾿·6῭+.

ΦΔ),1 5.6: ΝΒ·,1 ¨·΄῭:)567 .-΄῾ 1῭:+.) 51΅ *6,΅΄῾·381 ῭Ι.*+῭67 ,+ %΄. 54΅.΅5Β.
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1:῭023΄¨ ¨·;3῾-. 9+ %6. +¨΅4΄3) ῭῾35+5·΅,-.΄῾ 1῭:+.) +,(1.8Κ+%1΅ 6 51·%-41 ,+ %1
῭%΄΅Δ+81 %΄῾, %΅7 ¨·΄῭/¨΅5-7 ῭6,+΅᾿῭+΅7 %΄῾ 54΅.΅5΄Ι 51΅ %΅7 +.+·3-7 1.1:-῭+΅7 1῭5)῭+/..

ΦΔ),1 5.7: Φ+48*1 ¨·΄Μ΄4)7 ῭%΄΅Δ+8/. 1῭:+.) 51΅ +.+·3᾿. 1.1:-῭+/..
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῝῾Α;3·( Α·/(·(.. Γ 54΅.΅5Β7 ,¨΄·+8 .1 +5Δ/·)῭+΅ .-1 2῭56῭6 ῭+ 1῭:+.) +¨΅4-3΄.%17
1¨Β %1 *΅1:-῭΅,1 ῭+%, 51:᾿7 51΅ .1 ΄·8῭+΅ ,-·+7 +΅*΄¨΄΅)῭+/.. Γ΅ .-+7 1.1:-῭+΅7 +,(1.8Κ΄-
.%1΅ ῭%6. 51·%-41 %΄῾ 1῭:+.).

ΦΔ),1 5.8: ·.2:+῭6 .-17 2῭56῭67 ῭+ 1῭:+.) ,+ +¨΅4΄3) 6,+·᾿. +΅*΄¨΄86῭67.
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Β0 ᾿:῭0+3. ¨·/-·30. +῭%. Γ 54΅.΅5Β7 -Δ+΅ ¨·Β῭Μ1῭6 ῭+ ΄4Β546·΄ %΄ 1῭56῭+΄4Β3΅΄
%67 +(1·,΄3)7, 51:᾿7 51΅ ῭+ Β4+7 %΅7 1῭5)῭+΅7 ¨΄῾ -Δ+΅ *6,΅΄῾·3)῭+΅ ΄ 8*΅΄7. ·¨Β %6 ῭+48*1
1῾%) ,¨΄·+8 .1 ¨·΄Μ244+΅, .1 +¨+Θ+·31῭%+8 ) .1 *΅13·2Χ+΅ 1῭5)῭+΅7, +.᾿ ¨1·-Δ+%1΅ +¨8῭67 6
*῾.1%Β%6%1 *6,΅΄῾·3817 .-΄῾ ῭+%.

ΦΔ),1 5.9: Φ+48*1 ,+ %΄ ῭῾.΄4΅5Β 1῭56῭+΄4Β3΅΄ 51΅ %΅7 ¨·΄῭/¨΅5-7 *6,΅΄῾·38+7 %΄῾ 54΅.΅-
5΄Ι.
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Δ(+0῭%΅,΄¨ ῾᾿῭% ·3:. Π (Β·,1 *6,΅΄῾·3817 +¨΅%·-¨+΅ %6. +΅῭13/3) %8%4΄῾ 51΅ ¨+·΅-
3·1()7, 51:᾿7 51΅ %6. ¨·΄῭:)56 *῾.1,΅5᾿. Μ6,2%/. ,+ 1·Δ+81 ¨΄4῾,-῭/. ()Δ΄7, +΅5Β.1,
Μ8.%+΄).

ΦΔ),1 5.10: ;6,΅΄῾·381 .-΄῾ ῭+% 1῭5)῭+/. ,+ *῾.1,΅52 Μ),1%1.
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)5363΅,¨·΄¨ ·3:. Γ 54΅.΅5Β7 ,¨΄·+8 .1 +¨+Θ+·31῭%+8 -.1 ῾¨2·Δ΄. ῭+%, %·΄¨΄¨΄΅᾿.%17
%8%4΄῾7, ¨+·΅3·1(-7 51΅ 1·Δ+81, 51:᾿7 51΅ .1 ¨·΄῭:-῭+΅ ) 1(1΅·-῭+΅ Μ),1%1.

ΦΔ),1 5.11: !¨+Θ+·31῭81 ῭+% 1῭5)῭+/..
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!΅῭9῭7- ·3:. Π 4+΅%΄῾·381 ¨·΄Μ΄4)7 +¨΅%·-¨+΅ ῭%΄. 54΅.΅5Β .1 *+΅ -.1 ῭+% Μ),1-Μ),1,
,+ %΄. 8*΅΄ %·Β¨΄ ¨΄῾ :1 %΄ +5%+4-῭+΅ ΄ 1῭:+.)7, ¨+·΅41,Μ2.΄.%17 ¨΄4῾,-῭1.

ΦΔ),1 5.12: 0·΄Μ΄4) ῭+% 1῭5)῭+/. 1¨Β %6. ¨4+῾·2 %΄῾ 54΅.΅5΄Ι.
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5.1.3 ΔΕΒ1·. :,Ε·1+

Homepage Patient. Γ 1῭:+.)7 Μ4-¨+΅ %΅7 Μ1῭΅5-7 +¨΅4΄3-7: ΄΅ 1῭5)῭+΅7 %΄῾ 51΅ %΄
¨·΄(84 %΄῾. !,(1.8Κ΄.%1΅ +¨8῭67 +΅*΄¨΄΅)῭+΅7 3΅1 +55·+,+87 1῭5)῭+΅7.

ΦΔ),1 5.13: ··Δ΅5) ῭+48*1 1῭:+.) ,+ +΅*΄¨΄86῭6 2῭56῭67.

102

100



My Exercises. Γ 1῭:+.)7 -Δ+΅ ¨·Β῭Μ1῭6 ῭%6 48῭%1 %/. 1῭5)῭+/. ¨΄῾ %΄῾ -Δ΄῾. 1.1%+:+8
1¨Β %΄. 54΅.΅5Β.

ΦΔ),1 5.14: Φ+48*1 «Γ΅ 1῭5)῭+΅7 ,΄῾» 3΅1 %΄. 1῭:+.).

103

101



5.1.4 ΔΕΒ1·. ῟΄¨*·΄΅΄,5+

Home Page Admin. Π 1·Δ΅5) ῭+48*1 %΄῾ *΅1Δ+΅·΅῭%) ¨1·-Δ+΅ ¨·Β῭Μ1῭6 ῭%6 *΅1Δ+8·΅῭6
Δ·6῭%᾿., bundles 51΅ ῭%΄ ¨·΄(84 %΄῾.

ΦΔ),1 5.15: ··Δ΅5) ῭+48*1 *΅1Δ+΅·΅῭%).
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Manage Users. Γ *΅1Δ+΅·΅῭%)7 ,¨΄·+8 .1 *+΅ Β4΄῾7 %΄῾7 Δ·)῭%+7, .1 +¨1.1(-·+΅ 5/*΅5΄Ι7
) .1 *΅13·2Χ+΅ 4΄31·΅1῭,΄Ι7.

ΦΔ),1 5.16: ;΅1Δ+8·΅῭6 Δ·6῭%᾿. 1¨Β %΄. *΅1Δ+΅·΅῭%).

105
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Manage Bundles. !*᾿ +,(1.8Κ΄.%1΅ Β41 %1 *΅1:-῭΅,1 bundles ,+ *῾.1%Β%6%1 ¨·΄Μ΄4)7,
+¨+Θ+·31῭817 ) *΅13·1()7.

ΦΔ),1 5.17: ;΅1Δ+8·΅῭6 bundles 1¨Β %΄. *΅1Δ+΅·΅῭%).
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5.1.5 ῟΄¨*·/΅΄,- !΅68/9

Edit Profile. ΛΓ4΄΅ ΄΅ Δ·)῭%+7 (1.+Θ1·%)%/7 ·Β4΄῾) ,¨΄·΄Ι. .1 +¨+Θ+·31῭%΄Ι. %΄ ¨·΄(84
%΄῾7 ,-῭/ 1.%8῭%΄΅Δ67 (Β·,17.

ΦΔ),1 5.18: !¨+Θ+·31῭81 ῭%΄΅Δ+8/. ¨·΄(84.
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!¨΅῭%·΄( 6

2=9%·΄·(

6.1 ¨%8΅01Η48΄*΄

Π ¨1·΄Ι῭1 *΅¨4/,1%΅5) +·31῭81 +8Δ+ /7 ῭%ΒΔ΄ %6. 1.2¨%῾Θ6 ,΅17 *΅1*΅5%῾15)7 +(1·,΄3)7
4΄3΄:+·1¨+817, 6 ΄¨΄81 +¨΅%·-¨+΅ %6. +Θ1%΄,΅5+῾,-.6 1.2:+῭6 1῭5)῭+/. 51΅ %6. +῾-4΅5%6
*΅1Δ+8·΅῭6 1῭:+.᾿. 1¨Β %΄. 4΄3΄:+·1¨+῾%). Π ῾4΄¨΄΅6,-.6 ¨41%(Β·,1 1¨΄*+΅5.Ι+΅ ¨/7 6
1Θ΅΄¨΄86῭6 ῭Ι3Δ·΄./. %+Δ.΄4΄3΅᾿. ,¨΄·+8 .1 514ΙΧ+΅ %΄ *΅1¨΅῭%/,-.΄ 5+.Β ¨΄῾ ῾¨2·Δ+΅
῭%6 Δ·)῭6 Χ6(΅15᾿. +·314+8/. ῭%΄. %΄,-1 %67 4΄3΄:+·1¨+817, ¨·΄῭(-·΄.%17 -.1 (΅4΅5Β 51΅
¨·15%΅5Β ¨+·΅Μ244΄. %Β῭΄ ῭%΄῾7 +¨133+4,1%8+7 ῾3+817 Β῭΄ 51΅ ῭%΄῾7 1῭:+.+87.

Π +(1·,΄3) +¨-%·+Χ+ ῭%΄῾7 54΅.΅5΄Ι7 .1 ΄·31.᾿.΄῾. %΄ 1῭56῭΅΄4Β3΅΄, .1 *6,΅΄῾·3΄Ι. .-+7
1῭5)῭+΅7, .1 1.1:-%΄῾. ¨·΄῭/¨΄¨΄΅6,-.1 ¨·΄3·2,,1%1 51΅ .1 ¨1·15΄4΄῾:΄Ι. %6. ¨·Β΄*΄
52:+ 1῭:+.). ·¨Β %6. ¨4+῾·2 %΄῾, ΄ 1῭:+.)7 -Δ+΅ ¨4-΄. %6 *῾.1%Β%6%1 .1 41,Μ2.+΅ ῭1(+87
΄*638+7, .1 +5%+4+8 %΅7 1῭5)῭+΅7 ,+ ΄¨%΅5΄15΄῾῭%΅5) ῾¨΄῭%)·΅Θ6 51΅ .1 ῭῾,,+%-Δ+΅ ¨΅΄ +.+·-
32 ῭%6 :+·1¨+῾%΅5) *΅1*΅51῭81, 15Β,6 51΅ +Θ 1¨΄῭%2῭+/7.

Φ῾.΄4΅52, 6 +·31῭81 1.-*+΅Θ+ Β%΅ 6 +.῭/,2%/῭6 Χ6(΅15᾿. 4Ι῭+/. ῭%6 4΄3΄:+·1¨+81 ,¨΄·+8
.1 Μ+4%΅᾿῭+΅ %6. ¨΄΅Β%6%1 %67 ¨1·+ΔΒ,+.67 (·΄.%8*17 51΅ .1 ῭῾,Μ244+΅ ῭%6 ῭῾.+Δ) ῾¨΄-
῭%)·΅Θ6 %΄῾ 1῭:+.) +5%Β7 %/. 541῭΅5᾿. ῭῾.+*·΅᾿..
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6.2 ῝066῭9*(῾Δ, =΅0῾*Η40(,

Π ¨+·1΅%-·/ 1.2¨%῾Θ6 %67 +(1·,΄3)7 ,¨΄·+8 .1 +¨΅5+.%·/:+8 ῭%΄. +,¨4΄῾%΅῭,Β %΄῾ 1῭56-
῭΅΄4΄38΄῾ ,+ .-΄῾7 %Ι¨΄῾7 1῭5)῭+/., Β¨/7 *·1῭%6·΅Β%6%+7 ¨΄῾ 1Θ΅΄¨΄΅΄Ι. %6 Δ·)῭6 ,΅5·΄-
(᾿.΄῾, 1῾%Β,1%6 1.24῾῭6 (/.)7 51΅ *΅1*·1῭%΅5-7 4+΅%΄῾·38+7 Μ1῭΅῭,-.+7 ῭+ %+Δ.΄4΄38+7
1.13.᾿·΅῭67 ΄,΅4817. ῝-%΄΅+7 *῾.1%Β%6%+7 :1 +¨΅%·-Χ΄῾. ῭%΄῾7 1῭:+.+87 .1 41,Μ2.΄῾. 2,+-
῭6 51΅ +Θ1%΄,΅5+῾,-.6 1.1%·΄(΄*Β%6῭6 3΅1 %6. +5%-4+῭6 %/. 1῭5)῭+᾿. %΄῾7, +.΅῭ΔΙ΄.%17
%6 ῭῾,,+%΄Δ) 51΅ %΄ 18῭:6,1 ¨·΄Β*΄῾.

01·244641, 6 *6,΅΄῾·381 +.Β7 ῭῾῭%),1%΄7 1.%14413)7 (++*Μ175, Β¨΄῾ ΄΅ 4΄3΄:+·1¨+῾%-7
:1 ,¨΄·΄Ι. .1 ¨·΄%+8.΄῾. ) .1 1Θ΅΄4΄3΄Ι. .-+7 4+΅%΄῾·38+7 51΅ 1῭5)῭+΅7, 1.1,-.+%1΅ .1 ῭῾,-
Μ24+΅ ῭%6 *΅1·5) Μ+4%8/῭6 51΅ ¨·΄῭1·,΄3) %67 ¨41%(Β·,17 ῭%΅7 ¨·13,1%΅5-7 1.235+7 %67
5΄΅.Β%6%17.

!¨΅¨4-΄., ΅*΅18%+·67 ῭6,1῭817 +8.1΅ 6 ¨·΄῭:)56 1.14῾%΅5΄Ι ΅῭%΄·΅5΄Ι, ᾿῭%+ ΄ 54΅.΅5Β7 .1
-Δ+΅ ¨·Β῭Μ1῭6 ῭+ ¨141΅Β%+·+7 ῭6,+΅᾿῭+΅7 51΅ 1.1:-῭+΅7 3΅1 52:+ 1῭:+.), *΅+῾5΄4Ι.΄.%17
-%῭΅ %6. ¨1·15΄4΄Ι:6῭6 %67 ¨·΄Β*΄῾ 51΅ %6 4)Χ6 %+5,6·΅/,-./. :+·1¨+῾%΅5᾿. 1¨΄(2῭+/..
Γ΅ ¨1·1¨2./ 51%+῾:Ι.῭+΅7, ῭+ ῭῾.*῾1῭,Β ,+ %6 ῭῾.+Δ) ῭῾44΄3) 1.1%·΄(΄*Β%6῭67 1¨Β %΄῾7
8*΅΄῾7 %΄῾7 Δ·)῭%+7, :1 *΅1῭(148῭΄῾. %6 *῾.1,΅5) +Θ-4΅Θ6 %67 +(1·,΄3)7 51΅ %6 ,-3΅῭%6
1Θ΅΄¨΄86῭) %67 ῭%6. ¨·2Θ6.

Φ+ +¨8¨+*΄ 4΄3΅῭,΅5΄Ι, ῭+ ¨+·8¨%/῭6 ῭6,1.%΅5)7 1ΙΘ6῭67 %67 Κ)%6῭67 51΅ %΄῾ 1·΅:,΄Ι %/.
Δ·6῭%᾿., 6 +(1·,΄3) :1 ,¨΄·΄Ι῭+ .1 ,+%1Μ+8 1¨Β ,΄.΄4΅:΅5) 1·Δ΅%+5%΄.΅5) ῭+ 1·Δ΅%+5%΄.΅5)
,΅5·΄῞¨6·+῭΅᾿. ( microservices), *΅1῭(148Κ΄.%17 -%῭΅ ,+314Ι%+·6 +¨+5%1῭΅,Β%6%1, +῾5΄481
῭῾.%)·6῭67 51΅ 1.:+5%΅5Β%6%1. !¨΅¨4-΄., 6 +.῭/,2%/῭6 +.14415%΅5᾿. %·Β¨/. %1῾%΄¨΄86῭67
51΅ +33·1()7 Δ·6῭%᾿., Β¨/7 %΄ Google Authentication 51΅ 244+7 ,-:΄*΄΅ :1 ¨·΄῭(-·΄῾.
,+314Ι%+·6 +῾5΄481 51΅ 1῭(24+΅1 51%2 %6 *΅1*΅51῭81 ῭Ι.*+῭67. ῝-4΄7, 6 1.2¨%῾Θ6 mobile
+(1·,΄3)7 :1 *᾿῭+΅ +῾5΄4Β%+·6 ¨·Β῭Μ1῭6 1¨Β (΄·6%-7 ῭῾῭5+῾-7, 514Ι¨%΄.%17 15Β,6 ¨΅΄
1¨΄%+4+῭,1%΅52 %΅7 1.235+7 %/. Δ·6῭%᾿. ῭+ 52:+ ¨+·΅Μ244΄..
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