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IlepiAnypn

TV Pn@lakn €roxn, 1n amnodotikn diaxeipion kat avaduon dedopévev eival kpiowun,
6laitepa otov topéa avartuéng Aoylopikou. Ta Application Programming Interfaces (APIs),
Aoye tng euediiag Kal g KAPAK@OTPOTNTAG ITOU IIPOCPEPOUV, 1KAVOITO0UV AUty TV a-
VAYKTI), TApEXOoVIag ta PEoa yia v €UKOAN ermkoweovia kat aviaddayr] Sedopévov petady
S1apopetIkOV cuoTNPATOV KAl TAatgpoppev. a va xpnoiponowjcovpe opwg éva REST API
0®OTA, MPETIEL TIPAOTA VA TO Katavorjcoupe. H katavonon autr] EtpErel v opaAn avartu-
&N KAl eVOOUATOOT VEQV EPAPHOY®V KAl UINPECIROV, EVIOXUOVIAG T S1aAe1toupyikot)ta Kat
v pocBactpotnta.

To API Documentation amoteAel tnv TeKPNPimo IOU MIEPTYPAPEL TIOG VA XP1O1110TT01N Ot
éva API, mapéyovrag Aemtopiepeig 0dnyieg yia ta 6tabéopia endpoints, ta request methods,
TS popdEg TV dedopévav Tou avapévovial Kat ermotpeédovial, Kabwg Kat mAnpopopieg ya
Tuxov opddpata 1) e§apéoeg. Eival {wukrg onpaciag yia toug mpoypappatiotég, Kadmg
SleukoAUvel v opbOr) xprion Kat evoopdateon v APIs oe epappoyeg katl cuothipata. Q-
01000, TIOAAEG POPES 1) TTANpPodopia mou nepiexet éva API Documentation dsv emapkei. Zu-
yKekppéva, ta Srapopetika endpoints evog REST API epngaviouv ouxvd ox€oeig e§aptnong
petady toug, 1 avayveplon tev oroiov dev eival ravia eUKO0An.

Z10X0¢ autrng g Smdepatkig eivat n BeAtioon g Katavonong Kat wmg Xprong teov
APIs péow g avartudng piag S1Ktuakng epappoyng nou eurioutidel v napayeyr API
Documentation orruikornoigviag tg e§aptioelg petady v endpoints ot omnoieg éxouv ava-
yvoplotel pe gpyaleia os mponyoupeveg gpyaoieg [1, 2]. H orukornoinon v egaptriocwmv
poodEpel Pia kKabaprn Kat d1a100ntik: Katavonon tou 1pornou aAdnldsnidpaong tev drado-
PETIK®V OTO1XEIWV £vOg ouotrpiatog. MEow Tng OIMTIKYG avarapaotactg, Ol IIPOYPALLATIOES
PITOPOUV ITI0 EUKOAA VA avayvepioouv tov Iporo pong v dedopévav péoa oto ouotnpa, va
evrorticouv mBava onpeia ocuppopnong 1 eundbelag Kat va BeATIOTONOW|C0UV TNV APX1TE-

KTOVIKY] dnuioupyoviag arnodotikotepa ocuotipata.

Aggerg KAe1dua

API, REST, SOAP, Postman, API Documentation, Graph visualization, Web applica-
tion, Javascript, Typescript, React, HTML, NodeJS, MongoDB
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Abstract

In the digital era, efficient data management and analysis are critical, especially in
the software development sector. Application Programming Interfaces (APIs), due to their
flexibility and scalability, meet this need by providing the means for easy communication
and data exchange between different systems and platforms.However, in order to use
a REST API correctly we first need to understand it. This understanding allows for
the smooth development and integration of new applications and services, enhancing
interoperability and accessibility.

API Documentation is the documentation that describes how to use an API, providing
detailed instructions for the available endpoints, request methods, the formats of expected
and returned data, as well as information on any errors or exceptions. It is of vital
importance to developers, as it facilitates the correct use and integration of APIs into
applications and systems. However, the information contained in API Documentation
is not always sufficient. Specifically, the different endpoints of a REST API frequently
display dependency relationships among them, which are not always easy to recognize.

The goal of this thesis is to improve the understanding and use of APIs through the
development of a web application that enriches the production of API Documentation
by visualizing the dependencies among endpoints that have been identified with tools
in previous works [1, 2]. Visualizing these dependencies offers a clear and intuitive
understanding of how the different elements of a system interact. Through visual repre-
sentation, developers can more easily recognize the data flow within the system, identify
potential congestion points or vulnerabilities, and optimize the architecture to create more

efficient systems.

Keywords

API, REST, SOAP, Postman, API Documentation, Graph visualization, Web applica-
tion, Javascript, Typescript, React, HTML, NodeJS, MongoDB
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Ke¢palairo “

Ewcayoyy

1.1 Ofpa

H tekpnpionon v APIs sival {@UKAG onpaciag yla myv arnoteAeopatiky avAantudn Kat
EVOOPATOOT] AOYIOHU1KOU, KAO®G ITapeXel 11§ anapaitnteg 0dnyieg yia ) xpron evog APL. To
9¢pa ng mapovoag SUMAGPATIKYG epyaciag ivat n avAartudn piag pappoyr)g OmtKonoinong
10U ypagrpartog egaptrjoenv yla APIs, pe okoro 1) BeAtioon g Katavonong 1oV oXE0EMV
Kal TV e§apt)oemv Petasy v endpoints mou €xouv evioruotel pe gpyaleia arod Ipo-
nyoupeveg dumlopatikeg oto gpyaotnplo. H dnuioupyia ng epappoyrg auvthg Kivdnke
amo v avaykr va Kataotouv ot repirmlokreg Staouvbéoelg petaiy S1apopetikv oTtotXeiov

evog API rio katavontég, dieukoAuvoviag €10t v avAartudn Kat ) UV pror AoylopiKoU.

1.2 Aopn IItuywarng Epyaociag
H epyaoia auty sivat opyavepiévn o t€oospa Kepadala:

1. Z10 kepaldaio 2 mpaypartoroteital Aemropepng avaiuon v REST APIs kat tov um-

apxoviwv gpyaleiov avaduong kat e§aynyng egaptrnosov APIs.
2. Zto ke@dAato 3 reptypdeetal avaAutikd 1 Aettoupyia Kat 1 UAOTION 01 TG EPAPHOYLS.

3. Zto kepaldato 4 devepyeital pia ouviopn avagopd ota cupnepdopata Kat tg peAAov-

TIKEG EMEKTAOELS AUTHG NG €Epyaociag.
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Ke¢paAaro E

APIs: Opiopog xat Eqpappoyeg

It onpepvr) Moy g PYnPLakng uneprAnpodopnong, ornou ta dedopéva avanapayo-
VIal pe Katalylotukoug pubpoug, n agia tng Siaxeipnong g mAnpodopiag ouvexmg evioyUe-
tat. H avarmudn kat xprjon texvoloyiov rou dieukoAuvouv v diaxeipion dedopévov kat
MV EMNKOVEOVIA PETAiy £PpapPoy®v, PE OTOXO0 TOV IEPIOPIONO TS IPOYPAPHATIOTKIG T0-
Aurdokotntag, ermBadAetatl. ITapodo mou mAnBwpa texvoloyiav £xel avartuyxbel yla autdv
Tov oKoro, ta APIs exwpitouv Adym g amiotntag Kat tng eueAigiag toug, kabiotwviag ta

AVAVTIKATACTATO £PYAAEI0 OTOV PNPLAKO KOOHO TG avAarttuing Aoyiopikou.

2.1 Iotopia tou API - Oplopog

H 1otopia tov API (Application Programming Interfaces - Aienagég Ilpoypappatiopou
Edappoymv) avirpooerevet pia onpaviky eg€An otov topéa g mAnpodopikig Kat g
texvodoyiag [3]. Ta API ermtpérouv tnv adAnAemidpaon petady 81apopetiK®V oUCTNPAT®V
KAl EPAPHOY®V, EMIPENOVIAg v aviadAayn §e6opévav Kat Ae1toupyl®v pe Tporo autopa-
TOTIONEVO KAl ATIOSOTIKO.

H xpnon tov API Sev gival véa: unfjpxav and 1g apxeg g dekaetiag tou 1960, dtav
Ol IPOYPAPHATIOTEG avadntouoayv TPOroug yla v arAouoteuot) g aAAnAenidpaong petadu
TV MPOYPAPHATOV AOY1oHIKoU. Q0T600, 1) Ipaypatiky toug avadedn Sexivnoe ota t€An g
bekaetiag tou 1990 kat tnv apyxr tou 2000, pe v €Asuon 10U Alad1KTUoU Kal 1@V web
epappoyov. H dnuoupyia tev npotov web APIs, onwg to SOAP (Simple Object Access
Protocol) kat apyodtepa to REST (Representational State Transfer), aAAage Spapatka tov
TPOIo avartuing kat aAAnAenibpaong v epappoynv oto Atadiktuo.

H spgdvion tou REST oy apxr g dexkaetiag tou 2000 onuddeye pia onpaviky)
oTlypr], Kabwg mpocipeps Pa ArAouotepn) Kat Mo eugAiktn svaddaktiki oto SOAP, emt-
TPETMOVIAG EUKOAGTEPT) AVAITTIUST KAl TAXUTEPT] EMKOIVEOVIA PETATY TOV EPAPHOYRDV OTOV 10TO.
To REST xpnotporotet 1o HTTP mpotokoAdo yia tnv aviaddayn d8edopévev, kATl mou 1o
kabiota 181aitepa PooBAGIHO KAl EUPERNG U100eTNOEV.

AxoAouBnoe 1 emoyr) TV PIKPOUTNPeot®v Katl te@v cloud unnpeoiov, kata tn didpkela
g oroiag ta API éywvav akoprn o kpiowa. Enétpeyav otig emiyeipnoeig va ulobetrioouv
TT10 EUEAIKTEG KAl KATPAKOUHEVEG APXIIEKTOVIKEG, BeATidvovIag TV 1KAvOTnTtd T0Ug va avia-
mokpivoviatl ypriyopa oe aAAayeg g ayopdag KAl va IapEX0uV VEEG U PEOiES.

Inpepa, ta API eivat avandornaoto PE€P0g T0U 01KOCUOTHATOG TEXVOAoYiag, ETTPEOVIag

AitAeopatxny Epyaoia m



Kepadawo 2. APIs: Opiopog kat E@appoyég

Vv APECT EVO®PIIAT®OT] KAl oUuvepyaoia petay epapiioymy, UInpeoiov KAl CUCTRATOV, ard
TV AVATTTUSH EQAPPOY®OV KV THAEP®VIag PEXPL T S1aXeipior ETAPIKOV EGAPHIOYOV.
To API [4], eival n dienagn péom tng onoiag ta dedopéva ta oroia Katax®pPoupe, o pia
epappoyn 1 miarpoppa, arnoctéddovial oe évav server Kat otéAvovial ava rmioe oe epdg,
He Ti§ anavifoelg Kal ta arnoteAéopata nou embupoupe. ‘Eva mapddsiypa yia kaAutepn
Katavonorn 10U neg akpiBmg Asttoupyei 1o AP, gival ot mAatdpopieg ToU AETTOUPYOUV &G HlE-
oalovieg TV e-shops kabe ermxeipnong (rrx Skroutz). O xprjotng prnaivel oty mAatpoppa
Kal Katayxwpel ta dedopéva tng avadninong nou embupel. L1 ouvéxeld, 1 mMAatpoppa -
KOwmVvel e v 1otooedida g Kabe ermyeipnong oote va dwoel miow T1g MANPOPOPIeg TTou
Xpetddetar karowog. Emiong, éva dAdo yvootd napadetypa tou nwg Xpnotponoteitat to API,

artoteAst kat to Amazon Web Services (AWS).

<+

Client

+
4
=

Ewova 2.1: Tpomnog fdsttovpyiag evog API

Ynidpyxouv 4 Baowkoi turot API [4]:

1. Open API: To Open API eivat Snpooio kat avoiyto mpog XPHorn yla 6Aoug 1€ 10 Mpe-

1oxkoAAo HTTP xkat ev urdpxel KATIO10G IEPLOPLOOG OtV rpooBaocn og auto.

2. Partner API: To Partner API 11 aAAwwg API cuvepyatdv repldapBavel CUYKEKPIIEVES

adeleg mOU TPETIEL va €XEl KATTO10G Yla va £Xel IIpooBaot) o€ auto.

3. Internal API: To Internal API 1j eowtepiko API 6npoupyeital eontepikd anod pia etat-

peila yla etalpikr) xpnon.

4. Composite API: O tétaptog tumiog eival 1o Composite API, to omoio cuvdualel Siapo-

petika API §ebopévav Katl urnpeoiv.

m Awtflopatkn Epyaoia



2.2 REST APIs

2.2 REST APIs

2.2.1 Oplopog Kat apyeg

Ta REST APIs [5](Representational State Transfer Application Programming Interfaces)
etvat dienapég mPoypappatiopoy epappoy®y Iou akoAoubouv v apyttektoviky) REST. Ta
REST APIs ermtpérnouv v aAAnAemnibpaocn petady tov epappoyov Kat twv web services pe
£vav TPOIIo IV £ival €UKOAO va Katavonfei kat va xprnotporotnOei.

H Aettoupyia tov REST APIs otnpidetat otig akoAoubeg Paoikeég apyEg:

1. Resources: Zto emikevipo g apxiiektovikng REST Bpiokoviat ot mmopot, ot oroiot
Hropouv va givat 6edopéva, aviikeipeva 1) unnpeoieg rmou eivat diabéopa yia alAnle-

niibpaon péon tou dradiktuou.

2. Uniform Interface: H eviaia Sieragr rapéxet évav otabepo katl mpoBAEWo 1poro
aAAnAeniibpaong pe 1oug rmopoug. Autd rieptdapBavet ) xprion urmkov pefodov HTTP
(otwg GET, POST, PUT, DELETE) ywa tv avakiorn, dnpoupyia, tpororoinon n
dlaypagr) nmopwv.

3. Client-Server Decoupling: Ta REST APIs ermtpériouv tyv anoouvdeon tng nedateia-
KI)G AOYIKNG arto 1) AOYIKK TOU S1aKOMoT), Ipodyoviag £tot v guediia Kat tyv

EMEKTAOIPOTTA TOV EGAPHOYOV.

4. Stateless Communication: Ka6e aitnpa amo tov meddtn mpog tov 51aKoPoTy] TIPETIEL
va mePLEXEL OAeg TIG TTANPOPOPIeg TTOU 0 HLAKOMIOTNG XPelddetal yia va Kataddabetl kat
va ekteAéoet 10 aitnpa. O Siaxkopiot)g Sev mpérnet va anobnKeUsl KATAOTAon MEAATN)

petady artnuatoy.

5. Cacheability: H duvatdétnta anobrjkeuong anoxkpioemv oe cache peidvel v avaykn

yla enavaiapBavopeva aunpata, BeAtidvoviag v amnodoor] KAl vV KAPAK®OOT TV

ePAPPOY®V.

6. Interoperability: Ta REST APIs eivat platform-independent kat propouv va ulo-
rownOouv oe omowadrote yAoooa npoypappatiopou. Ot clients pmopouv evkoAa va
1A XP1OUOIOI|00UV O S1aPOPETIKEG TEXVOAOYieg, Ipdyua 1mou odnyel oe aunuévn

SlaAettoupyikotnta.
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Kepadawo 2. APIs: Opiopog kat E@appoyég

2.2.2 HTTP Methods

IMa va ermkowvevrost kAmolog pe éva API, mpénet va kavel kartoto HTTP request mpog
auto. Ta mévie Baoika HTTP methods mou xpnotpomnoouviatl yia v emKoveovia Kat otnv
avartudn tov RESTful APIs eivat [6]:

1. POST: Xpnowonoteitat yia 1) dnpoupyia evog ITOPOoU o€ Pid OUAAOYT.

HTTP

POST /test HTTP/1.1
Host: foo.example

Content-Type: application/x-www-form-urlencoded

Content-Length: 27

fieldl=valuelé&field2=value2

Ewova 2.2: INapabderyua POST request

2. PUT: Avdloyo tou POST method, xpnowonoteitat yia v evnpépmorn 0AOKANPoU tou

TIEPLEXOPEVOUV £VOG 1] TIEPIOCOTEP®V TOPWV 1S CUAAOYNS.

PUT /new.html HTTP/1.1
Host: example.com
Content-type: text/html
Content-length: 16

<p>New File</p>

Ewova 2.3: INapaberyua PUT request

3. PATCH: Xpnoworoteital yla tnv evnpépmon nmopev, addd avtibeta pe to PUT, tporto-

TTO1El POVO PEPOS TOV TIEPIEXOPEVROV EVOG TTIOPOU KAl OX1 OAOKANPO TO MEPIEXOHEVO.

PATCH /file.txt HTTP/1.1

Host: www.example.com
Content-Type: application/example
If-Match: "eG023aade"
Content-Length: 100

[description of changes]

Ewova 2.4: Iapabdetyua GET request

4. GET: Eivat n mio ouvnOiopévn 1€0060g Katl XPpnoIonoleital yla v ermotpopn tov

bdedopévav evog mopou.
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2.2.3 Parameter Types

GET /index.html

Ewova 2.5: Iapabdetyua GET request

5. DELETE: Aut n pébodog xpnowpornoteitat yia myv apaipeorn evog mmopou.

DELETE /file.html HTTP/1.1

Host: example.com

Ewova 2.6: Iapadeiyua DELETE request

Autég o1 peBodor eivar Sepedimdelg yla v adAnlenibpaon pe mopoug KAl CUAAOYEG
nopwv ot éva REST niepiBaAAov, mapéyoviag ta péoa yla ) dnpioupyia, tnv evnpEP®OT), v

avayveorn kat ) Staypadrn nopev.

2.2.3 Parameter Types

KdaBe request mou yivetat pe kdmola and 11§ napandave pebddoug rneptdapBavel rat
KATT01eg ITAPAPETIPOUS Ol Oroieg 0pilouv He moloug ropoug Jdoupe va adAniermdpdcoupie.

O1 1o Kool U0t MAPAPEIP®V IOV Xprnotporotouvial oe éva REST API, sivat [7]:

1. Path Parameters: Ta path parameters epgavidoviat oto 1édog tou URL, mpwv amo
TOV XapaKtApa «» Katl neplAapBavouv povo v tir) tou attribute. Xprnowpomnotouvrat
rupiwg oe GET, PATCH xat PUT peboboug.

/service/myresource/user/{user}/bicycles/{bicycleld}

Ewova 2.7: apadetyua Path parameters

2. Query String Parameters: Ta query string parameters epgavidoviat oto 1€Aog tou
URL, xwpidovtal amo autod [e Tov Xapakinpa «» kat reptdapBavouv to attribute padi
pe v T nou divoupe og apaperpo. Xpnotpornotlouvial kKuping oe GET pebodoug

e oxoro 1o filtering 1} 1o sorting towv anotedeopdtov tou request

myparaml=123&myparam2=abc&myparam2=xyz

Ewova 2.8: Iapadeyua Query string parameters

3. Header Parameters: Ta header parameters xpnotpomnototvviat oe 6Aa ta HTTP meth-
ods yla va nmapéxouv npooHeteg MANPoPopieg oty aitnon n otV anokpiorn tou APL
ZuvnOng MEPIEXOUV rmoToronuka acdpadeiag, tokens n ddAa dedopéva mou Bonbouv

otnv enaAnBeuon g TAUTOTTAG TOU XPHOTN 1) THS EPAPHOYHG TTOU KAVEL TNV KAHO1).
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Kepadawo 2. APIs: Opiopog kat E@appoyég

Accept-Ranges: bytes

Access-Control-Allow-Origin:

Age: 38840

Alt-Svc: h3=":443"; ma=2592000,h3-29=":443"; ma=2592000
Cache-Control: public, max-age=31536000

Content-Length: 15920

Ewova 2.9: Iapabdetyua Header parameters

4. Request Body Parameters: Me ka9¢ request peSodou POST PUT 1y PATCH ouvrSag
anatteitat éva request body. Ta request bodies amotedouv oldoxAnpopéva JSON
objects kat mepiExouv v anapaitntn mAnpo@opia yia v emtuxr) EMKovevia pe to
API.

myparaml=123&myparam2=abc&myparam2=xyz

Ewova 2.10: ITapaderyua Body parameters

2.3 Stateful vs Stateless API

Yniapyxouv 6o katnyopieg otig oroieg xopioviat ta APIs: stateful kat stateless [1]. Ze
éva stateful API o server diatnpsi 0An v Anpogdopia yia tnv Katdotaon g ouvedpiag tou
client, 6nAadn mepiéxel Vv anapaitnt MAnpogdopia yia v tautonoinon tou client kat v
Kataotaorn) rou Ppioretal kade otypr). Me auto tov TpOIto eMTPENEL OTOV XP1OTL va XPNot-
portotet tnv unnpeoia adiaxkoria kabag dev xpeiadetal va avaotédvel v id1a mAnpogopia

oe kA9 request rmou exteAel.

Stateful and Stateless Applications

Stateless \
Services ® Microservice A
i SQL DB or
.Statie.l.eis Serjn.c-e - NO_S_Q"L_DB
Stateful »J—‘”’*G . Stateful

) i Service Microservice B
Services N e Partitions
Gateway Service Q

i
Ewova 2.11: Stateful vs Stateless

Xe éva stateless API, kade request mou exktedel €vag Xprotng MePEXEL OAn TV TMANPO-
@opia yla TtV TaUTOIoinor ToU Kadl TtV mapovod Kataotaon tng ouvedpiag. O server enet-
epyadetal kade request Sexwpilotd kat Hev anobnkevel kapia mAnpodopia OXETKY HE TV
ouvebpia tou client.

Kda9e xkawmyopia epgavidel mieovektipata kat peovekupata. 'Eva stateful API ep-

@avilel kaAuteprn eniboon kKabBwg o server anoBnkevel OAn v MAnpodopia 1 onoia propet
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2.3.1 SOAP

va aglornonBei arod 1oug MPOoyPaPATIOTES Yid VA TV IIPOCAPIO00UV OTI§ AVAYKES NG £pap-
Boyng toug Kat va dnpioupyrioouv adlormoteg epapoyEg Xwpig va otnpidoviatl os pitoug.
AKOUI EMTPETIEL EVIHEPVOELS OE {RVIAVO XPOVO AOY® TNG YPIYOPNS AVIATIOKP10NG TV Epap-
HOY®V, EVG TIPOOPEPEL KAl [1d aAd1AKOIT EPIIEPia XP0NG OTOUG KATAVAAMTEG. QOTo00, TIEpA
and 1o ot eival mo nepirmdoka anod éva stateless API, eivatl emiong Atyotepo KApakootpa
Aoyw® g mAnpogopiag rmou arobnkevouv oe kade request kat propetl va dnuioupyroouv
KaBuoTtePNOe1g OV AVIATIOKP101] O€ MEPIMI®OoT) Tou UrapyXouv roAdamnda requests. TéAlog,
XPNOLHOIO10UV PNEYAAUTEPO UPOG {wvng oto Siktuo kabwg aratteital peyadutepn aviadiayn
rAnpogopimv petadu tou client kat tou server. ‘Eva xapaxktploukoé napadeiypa stateful
API eivat 1o SOAP API, 1o oroio opwg propet va yiver kat stateless.

Ao v dAAn, ta stateless APIs sival mo €UkoAa KAl yprjyopa otnv UAOIOinon arnod
ta stateful APIs. Eivai cacheable, énAadr pmopouv va amodnkeutouv oe torikn cache
yla taxutepn mpoofaon oe autd eve ep@avifouv Kat peyadutepn ocupfatotnta pe dAAeg
£PAPPOoYES X®Pig va amattouv dlaitepn npoorntddetla dratpnong. Lta apviiika Toug givat
ot epavi{ouv yevikd xapnAotepn enidoon oe oxéorn pe ta stateful APIs kat §ev poteivoviat
Y14 £QAPOYEG TTIOU ATIAITOUV OUXVEG EVIIEPWOELS O€ TIPAYHATIKO XPOVO.

Yta stateful APIs o server avoiyel ) ouvedpia kat o server v teppatifet. 'OAn 1
mAnpo@opia sival kKAelbwpévn otn ouvedpla kat o server £xel tv £uduvn va v datnpetl.
AvtiSeta, ota stateless APIs n eu9uvn petagépetat otov client kat o poptog Swapolpadetat.
Ia napadeypa, oe éva stateless API mou mpaypatonotei mapayyedieg BifAiov, o server
bev xpetdletal va ouykpatei to id 1ou Kapotoloy tou reAdtn aildd o client eivatr autdg mou
otédvel o kade request 1o id, yeyovog mou eda@puUvel ONPAVIIKA TOV (QOPTO TOU Server.
'Eva yapaxkiplotko napadeiypa stateless API eivat to REST API to omnoio meptypayayie

PO YOUHEV®G.

2.3.1 SOAP

To SOAP (Simple Object Access Protocol) [8] API eival éva potokoAAo emkolveviag
TIOU ETTITPETIEL OTA MPOYPAPHATA va aviaAAdcoouv TAnpo@opieg péowm tou Sadiktuou. To
SOAP xpnoworiotel XML yia ) §1apop@eorn 1oV Pnvupdatev ermkowveviag, esacpalifoviag
£101 pa avotnen dour) otnv aviaddayn dedopévav. Auto to kadiotd dlaitepa kataAAndo ya
EITIOTIEG EMTIXELPNOIAKEG EQAPHPOYEG KAl TEPLITINVOELS XPTONG ITOU ATAITOUV £§A0@AAIOHEVES
ouvalAayég Katl UynAd snineba acpdleiag.

To SOAP civat ave§dptnto aro v mAatgoppa Kl 10 MPATOKOAAO Petapopdg, mpdyua
TIOU ONPAivel 6TL PUIopel va AE1IToUpynoel mave anod diadopa SiKtua Kal MPKTOKOAAA OTIMG
HTTP, SMTP, TCP k.a., Kaf10tdviag 10 €UEAKIO yid TOKiAeG epappoyes. Emunpoobeta,
10 SOAP unootnpidetl v mArpn duvatointa WS-* mpotuniev, rou rieptAapBavouv acpaieia
Kat aglormotia, mapgxoviag npocHeteg SuvaTtOTIEg yid TV AVATTTUSH MEPIMAOK®V EMIXEIPNO1-
AKQV EQAPHOYDV.

H xpnion tou SOAP API amattel v katavonon tov WSDL (Web Services Descrip-
tion Language) apyeiov, ta omoia neptypadouv tig dierageg tov dtabéopev web unnpe-
owv. Autd ta apxeia WSDL dieukoAuvouv v autopatn Snpioupyia client kat tnv €UK0An

EVOOUAT®OON HETaSU 81aPOopeETtK®V OUOTHHAT®V.
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Kepadawo 2. APIs: Opiopog kat E@appoyég

[Tapd t1g TPOKANCELG TTOU TTAPOUOC1Alel OGOV A@OPA TNV TTIOAUTTAOKOTITA KAl TV AITAToU-
HEevVn MEPLOCOTEPT] MPOOTIAOela yia Vv avAItugn o CUYKPLOT e AAAEG POoEYYioelg Orwg
10 REST, to SOAP mapapével [ia Onuaviky ermAoyr] yida v ac@alr] Kat adlomotn av-
tadAayr) 6edopévav oe erxelpnolako erminedo, e161KA 08 TOPEIG OTIWG 01 XPIIATOOTKOVOIKES

UTINPEoieg, 1 UYElOVONKY] TepiBadyn kat ) kuBepvnuiky dloiknor).

SOAP Request

Firewall Firewall

| SOAP Server

SOAP Client 1 SOAP Service

tlegrin

-

SOAP Response

Ewkova 2.12: SOAP Request Example

2.3.2 SOAP vs REST

'Otav avipetoIi{oupe KATtaotdaoelg IToU AaratltouV EMAVEIANPIHEVES EMMIKOIVOVIES PE P
unnpeoia yua v ektédeon puag dradikaoiag, 1o SOAP amotelet tnv KaAUteprn Aoy, Kabmg
draxelpiletal anotedeopatikd MOAAATIAEG Altoe1g UTIO TOV €AeyX0 Tou Slakoptotr). Me v un-
ootp€n v WS-security kat WS-AtomicTransactions, ripoopépet peyadutepn aodpdaleia o
ouykptor pe 1o REST, kAt rou 1o Kabiotd 18aviko yia epappoyeg pe auSnpeveg arnattr|osig
a&lormotiag, Onwg eivatl ot TPArnefikeg Kal OIKOVOUIKEG epappoyeg. ErurAéov, oe nepinoon
arotuyiag piag ouvadiayng, 1o SOAP AapBavet tv petoBoudia yla autdopatn enavainyn,
ev avuibeoet pe 1o REST mou arntattel mapépBaon anod tov rieddrtn. Aviibeta, edv ot ouvali-
Aayég Bev aroteAoUv PEPOG TRV ATIAITNOE®V KAl N EMKEVIP®OT) Sev eival oty adlortotia, 1o
REST API ka1 yevika ta stateless APIs propouv va givatl mpotipaotepa XApn oty aniotnta
KAl KAPAKQOIIOTNTA TOUG, TIPOCPEPOVIAS Hia Aplotn AUoT yla £Ialpeieg MOU eMmMBIHKOUV
Vv taxeia avantudn kat evedidia v epappoywv toug. H esuxkoldia otnv avartuén kat n
oupBatointa pe didpopa cuctrpATa KAl EPAPHOYESG EVIOXUOUV 11 dnpotikotnta tou REST
API, tapd 1o yeyovog o1t 10 SOAP mapapével 1) EMNIKPATECTEPT ETUAOYT] Y1a EMTIXEIPNIATIKESG

EQPAPPOYES AOY® TG aodpdalelag rmou npoodépst. [9, 10]

2.4 EpyalAeia avaduong APIs kat e§ayoyng e§aptocnv

2.4.1 EpyaAeia yua tnv napaywyr API Documentation

[ToAAég mpoottdBeieg £€X0UV yivel yia v avdAuorn) Katl v autopatn) apayoyr) tekpnpio-
ong evog API, kaBog eivat autd mou propei va avadeiet tnv agia tou. Ltov KOO0 tou Aoy1o-
Hikou, €xouv avarttuyBei moAdd epyaleia rmou ege1dikevovial oe auto 1o okornd. Molovott ta
epyaleia autd maptlotavouy ta Sopikd ororyeia tou API, n evvoloAoyia (semantics) mapapévet

duokoldo va e€ayxbei eviedwg autopata. Kamnowa and ta mo Snpogidr) epyadeia, eivat:

e Swaggerhub: To SwaggerHub [11] eivat éva online epyaleio mou oxediaoinke yla
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2.4.2 Epyaleia yua mv rapouoiaon tou API Documentation

va Bondnoet tov oxediaopo, ) dnuoupyia, v tekpnpieoon kat ) Siaxeipion v
RESTful APIs xpnotpornowwviag 1o OpenAPI Specification [?]. TIpoogépel pia Kevipikn
MAAT@OPHA OIOU 01 OPLASEG PITOPOUV VA OUVEPYAOTOUV O 0An T S1dpKeld TOU KUKAOU

{wr|g tou API, amo tov oxedlaopo pEXpt v napayeyn.

e Stoplight: To Stoplight [12] eivatl pia mAat@oppa rmou npooépet epyaleia Kat AUoelg
yla to oxeblaopo, v avamntugn, v tekpnpieoon kat wm Soxiury APL. Ztoxeuvsl va
aroriow)oet v Stadikaoia epyaciag t@v POoypapaTiotov Katl oV opddmv avartuing

Aoylopikou, rapgxoviag eva eviaio repipdAdov yia odeg tig @doeig avartuing APL

e Redocly: To Redocly [13] eivat pia mAatpoppa rmou ripoodépet Avoeig yia ) daxeipion,
dnuoupylia, kat Snpoocicuorn tekunpioong APL. H mAatgpoppa sotidadel ot PeAtioon
MG ePnelpiag 1000 TV MPOYPAHRHATIOI®V TTOU Xpnotporotovv ta API 6co kat tev
OHAd®V IMOU Ta avaItuooouv, 1€ OKOIO TNV AIMAOIIOiN0n KAl TV dUTOHUATONoinor

¢ dadikaoiag raxeipiong APL.

2.4.2 Epyaleia yla tnv napouvciaocn tou API Documentation

Avtiotoiya untapxouv epyaleia yua tnv napouociaon t@v REST APIs. 'Eva documenta-

tion aroxktdetl peyadutepn aia otav priopei va rapouvoiactel Kat péow evog dtaypdppartog.

Kdamota and ta mo dnpo@idr) epyaleia stvat:

e Plant UML: To PlantUML [14] eivat éva open-source gpyal&io 1mou Xprotponoteitat
yua 1 dSnuovpyia Staypappdtov UML [15] péow piag aning yAowooag Baciopévng oe
Kelpevo. Emtpénel otoug Xproteg va ypapouv neptypadeg diaypappidtov os amio Kei-
HEVO, TO OItoio peTaTpEreTal avtopata o daypappata. Auto kabiotd ) dnpoupyia
Kat v tpororoinon daypappatov UML yprjyopn kat amdr, kabwg dev amatteitat n

XP101 MEPITTAOK®V YPAPIK®V SlEMapov.

«Path»
GET /pets

tags : string[] {O}
limit : integer {O}
Pie v

- 7200
1.-7
« «Path»
«Response» GET /pets/{id} «Path»

GET /pets 200 POST /pets
id : integer - A

«Path»
DELETE /pets/{id}

\
‘ | default
\ id : integer

” T

, . \
/200,200 ~ . ddfault "\default, - Gefault 1204
’ ~ N i

I\

© Petld © NewPet

name : string
tag : string {O}

~ < 1
SA Y s 4
© Error Y
«Response»
code : integer DELETE /pets/{id} 204
message : string

id : integer

Ewova 2.13: Iapabeyua napovoiaong REST API puéoe tou PlantUML

e Visual Paradigm: To Visual Paradigm [16] eivai éva 10xUp0 epyaleio oxediaong xkat Hi-

axeiplong yia cuotrpata Information Technology. Amotelet éva epyaieio UML CASE
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Kepadawo 2. APIs: Opiopog kat E@appoyég

rou uniootnpidet 1o UML 2, 1o SysML kat to Business Process Modeling Notation.
Emutpénet ) dnuioupyia miovolov daypappatev UML dapopav tinev onwg Class
Diagrams [17] kat Use Case diagrams [18]. Emiong emtpérnet tv autdpatn napaynyr)

OpenAPI documentations yia REST APIs rou £€xouv oxediaotel oto epyadeio auto.

[-accessToken : string
Book |-expiresAt : string
lid : long

ite : string
|-totalPages : int
|-publishingHouse : string
l-genre : string 2 Author
l-author : Author _author _ [fullname : string
intry : string
-birthYear : string
-gender : string

Ewova 2.14: Hapabdeyua napovoiaons REST API uéow tou Visual Paradigm

2.4.3 EpyaAcio [Tapaywyns E§aptiiocwv: Dependency Analyzer

[ToAAég peAéteg €XOUV MPAYHATOIOWOEl OXETIKA HE TV AVAAUOT TOV §APTH0ERV TRV
endpoints evog API. Le mponyoupeveg pedéteg, o Zhong Hao [19] kat n Antonia Bertolino
[20] eruikevipmOnkav otoug kavoveg mapapétpev APl kat ota oupneptpopikda Poviéda yia
Xxpnon v web unnpeowwv. H pedétn tou Zhong Hao katétade 10ug Kavoveg apapétpov
oe €81 katnyopieg aAAd Sev Siepelivnoe eKTeEVOG T1G £§aptr)oelg Petady v endpoints. Autoi
01 RavOVeEG ETTIKEVIPOVOVIAL OTOV TUITO NG TG Kat Xwpiloviat oe 6 kawmyopieg, Sniadr):
«Null», «(Range», «Value», «Format», «Relation», «Other». H Antonia Bertolino nmapouociaoe
éva oupmeplPoplko Poviedo pe v ovopaocia «Strawberry» aAld eriong 6ev avipET®ITos
1§ eSaptrioelg petady teppatkev onueiov. O Oostvogels N [21] kat o Martin-Lopez A [22]
eCétaoav g egaptrjoelg petadu napapétpeov ota APIs, ermonpaivoviag §1agopoug turnoug
eCaptnoenv, 6ndadr) «Requires», «Or», «OnlyOne», «<AllOrNone», «ZeroOrOne», «Arithmetic/Re-
lational», «Complex». Qotd00, AUTEG APOPOUV KUPImG Mapaperpoug eviog Tou endpoint kat
dev avupetonidouv e€aptrioeig petadu Stagpopetikav endpoint. O Xiaoying Bai [23] kat o Ani-
mesh Chaturvedi [24] erukevipwBOnkav otg e§aptrjoelg Petadl S1aPpopeTKOV AEITOUPYIROV,
0laitepa ot oelpd pe Vv oroia IPErel va eKKANOoUv ot Asttoupyieg yla 1 owotr Aet-
TOUPYIKOTA TG Urpeoiag. Iepiéypawav 51adpopoug TUIoug e5apTrioE®V Kal XPN o100l -
oav avaduor) addayrg petau Asttoupyiov, pe otoxo ) dnuioupyia rneputtooewy dokurg. H
€PBEAELA TOUG OPMG NTAV TTI0 TIEPLOPLOEVT] KAl ETTIKEVIPMMEVT OTn SNH0UpYia MEPUTIOOEDV
doxung.

Zta mAaiola mponyoupevng dSinmdepatkng epyaociag tou Softlab [1], vAdomow)9nke éva
0AoOKANP®UEVO gpyaleio avaluong Kal mapaywyns esaptrjoenv evog REST API rou ovoudde-
tat Dependency Analyzer. To Dependency Analyzer nieplidapBdavel pia suputepn e§étaon

1wV tapapétpev API kat tov e§aptrjosnv petaiu twv endpoints. To ouotnpa autd arotelei-
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2.4.3 Epyaleio ITapaywyng ESaptiioewv: Dependency Analyzer

tatr and éva Python Script, to oroio &¢xetal wg opiopa éva Postman Collection apyeio
Kal rapayet éva .txt apyeio 1o onoio mepiéxet T1g apayopeveg e§aptroetg petadu v end-
points. Zinv tpéxouca Sundeopaukr) epyaocia, da a§lorowrjooupe to Dependency Analyzer
Kat 1ig Suvatotnieg Mou MPOCPEPEL PE OKOIIO TNV KATAOKEUT £vOg gpyaldeiou 1o omoio Sa

OITUKOTIOIEL AUTEG TIG £§APT0EIS O NOPPY| YPAPOU.

AitAeopatxny Epyaocia m






Kegalaio B

RADAR: Onttikonoinon efaptroewv petaiu API

endpoints

3.1 Anatoslg

[ToAAég @opég n oxéon e§aptnong petadu v endpoints evog API, 6nwg avagépape Kat
ponyoupéveg, dev eivat epgavrg. H edaywyn tewv e§aptrjoemwv pe | autopatoropévo
P00 0g cuotpata Onwg yia rnapddsiypa n Paypal, ta omoia amotedovviat and Sekddeg
av oxt ekatovtadeg endpoints, 9a amairtovoe 1oAAEG epyaTonpeg, evw 6e 9a arotedouoe
Ha Buwowan Avor, kadng n npoodrkn evog endpoint Sa propovoe va ennpedoel 1 Kat va
aAAdget tig mpounapyouoeg egaptrjoelg. To ouotnua to oroio vdorow)9nKe ota rmAaiowa g
apouoag SIMAGOPATIKAG ©G H1IKTUAKT) UMNPeoia £XEl @G OKOITO TNV AUTOPATH TIAPAYRYI) Kat

OITTIKOITOINON AUTROV TRV ESAPTHOLRV.

3.2 IIepuntwoelg Xpnoeig - Asttoupyia Epappoyrg

Google Authentication Services

Ewova 3.1: Use case diagram of RADAR

AwmAwpatxy Epyaoia



KepdAao 3. RADAR: Ornuikorioinon e§aptfjoemv petalu API endpoints

3.2.1 IIepintwon Xprong 1: AvéBaopa Apxeiou kat Epgpavion 'pagou Eap-

L oI

O xprjotng praivel otnv web epappoyn Kal CURMANP®VEL TV @oppa UrtoBoArng Tou ap-

xetou. MoAg natroet 1o koupri tou Upload, to apyeio otéAvetat oto backend kat ermotpé-

@ovtat o1 tapayopeveg esaptrjoelg. To frontend eneepyddetat v anavinorn mou £Aafe and

10 backend, mapdyetl tov ypd@o omtikonoinong kat tov epgavidel oto xprot. O xprotng

propet va aAAnAermbpacet e 10 YPAQO 1€ TOUG ITAPAKATE TPOITOUG:

1.

Hover nmave oe kopPo: Kdavoviag hover mave oe évav kopfo, spgavifoviat oda ta
dependencies tou kKoppfou. Ot akpég o1 01I0ieg PeUYOUV Ao tov Koo tovifovratl pe

HIAE XP®d, EVE Ol AKHEG TTOU £10£PXOVIAL OTOV KOHUPO 11€ KOKKIVO.

. KAk dve oe xoppo: Emdéyoviag évav koppo, epgavidetat ota 6e€ia g 09ovng pia

Alota pe 6Aa ta dependencies tou ermAeypévou KOPBou. AkoAoudwviag T AOY1KY| TOU
swagger documentation, o xprjotng propet va kavet expand xkade otoxeio g Alotag
Kkat va 6e1 1o mapping tov attributes arno ta onoia npoxkurtet 1o dependency, Kadng
Katl KAmnoleg mAnpo@opieg yia avta ta attributes, onwg yia nmapadetypa to data type
tou attribute 1) 1o rou gp@avifetat 1o attribute. ErmutAéov, oto dve P€pog tng 09ovng
urapxouv karowa controls yia to ypdgo. '‘Otav urndpyetl emAeypevo Kanoio node, o
XpPHotng Propet va kavet isolate to node kat 6Aa ta dependencies. Autn ) Asttoupyia
elvatl Xprjolpn o€ MEPUTIVOELS YPAP®V He TTapa 1oAAd nodes kat edges ortou S¢doupe

va ermKevIPOIOUHE O KATO10 OUYKEKPIHIEVO KOPBo.

. Show graph info: O xprjotng propet va evepyortojoet 1o switch nou Bpioketal ndve

aplotepd ot oeAiba KAl va 8el KATIOEG TANPOPOPIEG OXETIKA HE TOV TTAPAYOUEVO

YpaQo.

. Metakivnon nodes: O xpriotng propei mpoompiva va oupel KAl va ToTodetrostl ta

nodes T0U YpA@oOU ot Oroto onpeio erudupet.

. Show nodes xwpig dependencies: O xprjotng propet anod ta graph controls oto ndve

H€pog NG oeAibag va epgaviost k6poug ot oroiot Sev €xouv kavéva dependency.

User visits RADAR
landing page

User selects a Postman collection
file & presses upload

User sees the generated
wsuallzatlon graph

Ewova 3.2: Activity Diagram: Use Case 1
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3.2.1 Ilepimwon Xprong 1: AvéBaopa Apxeiou kat Epgavion F'pagpou Eaptiioewv

Browser X

(e=2)c] |
NTUA Softlab Login

Upload file

Option (@]
Option )
Option (m)]

Upload or drag and drop a file

Upload

Ewova 3.3: Upload Postman Collection Wireframe

Browser *

E==3E] ]
NTUA Softlab [=] John Doe

Graph info Graph controls

Ewova 3.4: Graph visualization Wireframe

Awtlopatkn Epyaoia m



KepdAao 3. RADAR: Ornuikorioinon e§aptfjoemv petalu API endpoints

Browser b4

(e =2)(c] I
NTUA Softlab [=] John Doe

Graph controls

Nodes

Edges

Info 1

Info 2

Info 3

Info 4

(2]
=
o
=
=
=
)

Ewova 3.5: Graph visualization info Wireframe

Browser b4

EEE| I
NTUA Softlab

Graph info Graph controls
Endpoint GET

Dependency 1 GET

—_
Q
I
=]
Qo
Q
m

Dependency 2 GET

Dependency 3 GET

Dependency 4 GET

Dependency 5 GET

Ewova 3.6: Graph visualization Selected Node Wireframe
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3.2.1 Ilepimwon Xprong 1: AvéBaopa Apxeiou kat Epgavion F'pagpou Eaptiioewv

Browser *

(2] l
NTUA Softlab [=] John Doe

Graph info Graph controls
Endpoint GET

Dependency 1 GET

Dependency 2 GET

Dependency 3 GET

Dependency 4 DELETE

Dependency 5 POST

L

From| To Type

id |cat_id| bool

Ewova 3.7: Graph visualization Selected Node Expanded Wireframe

Browser *

(2] l
NTUA Softlab [=] John Doe

Graph info Graph controls
Endpoint GET

Dependency 1 GET

Dependency 2 GET

Dependency 3 GET

Dependency 4 DELETE

Dependency 5 POST

L

Ewova 3.8: Graph visualization Isolated Node Wireframe
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KepdAao 3. RADAR: Ormuikoroinon e§aptjoswv petagu APl endpoints

3.2.2 IMepintwon Xpnong 2: AnoOnreuvon 'padou yia peAAoviiky Xpron

O xprotng praivel otnv web spappoyn kat ratdetl 1o kouvpri Sign in via google. MoAtg
yiver authenticated, ouprmAnpover kat naAt v eoppa urtooAng Tou apyxeiou kat natdaet
Upload. O xprjotng propei va aAAnImbpdocel e 10 YpAQo onig reptypdyapie otnv Iepimtoon
Xprong 1, evo emiong:

e [Tatodvtag amnd ta graph controls oto mave pépog g oeAibag to Save Graph icon, ep-
pavidetal éva popup, OTO OI0i0 0 XPHOoTNG PItopei va ovopdoel 0onwg YEAetl 1oV ypdo
rou 9¢Aet va antoBnkevoetl. To default dvopa rou tou Sivetal kKat eival MPOEMAEYHEVO
oto name input, ivat 1o 6vopa tou apyeiou. MoAlg o xpriotng ermAégetl to Gvopd 1ou
embupel kat atnoet Save, 0 ypddog anobnkevetatl otr Baorn. O Xpriotng evnpepove-

TAl P KATAAANAO PrvVUpa OUCTHIATOG €AV 1] EVEPYELA TOU I)TAV EIUITUXHG 1] OXL.

User visits RADAR
landing page

User logins via Google

)

/User selects a Postman h
collection file & presses
Kupload

J

/User sees the h

generated visualization
\graph y

/User clicks on the Save h
Graph button in Graph
KControls

(User enters a name for h
the graph to be saved &
| presses Save

)

Ewova 3.9: Activity Diagram: Use Case 2
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3.2.2 [Ilepimwon Xprong 2: AnoBrikeuon [pdgou yia peddovukn Xpron

Browser *

(2] l
NTUA Softlab Login

Upload file
Slgn in with Google
Choose an account
Account 1
Account 2
Account 3

Upload or drag and drop a file

Upload

Ewova 3.10: Login with Google Wireframe

Browser *

(=2 l
NTUA Softlab [=] John Doe

Graph info Graph controls
Endpoint GET

Dependency 1 GET

Dependency 2 GET

C Save graph Dependency 3 GET
Name

Enter name Dependency 4 DELETE

Cancel Dependency 5 POST

|
L

[

Ewova 3.11: Graph visualization Save Modal Wireframe
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KepdAao 3. RADAR: Ormuikoroinon e§aptjoswv petagu APl endpoints

3.2.3 Iepintwon Xpnong 3: Epgavion ypadpou xwpig avéBaopa apxeiou

O xpnotng praivel otnv web epappoyn kat ratdel to kovprd Sign in via google. MoAtg
yivel authenticated, evepyorositat to Saved graphs tab. O xprjoing nat®viag o€ aAvto To

tab, propet va g1 6A0UG TOUG YPAPOUG TOUG OTI010UG £iXe arto9nKevoetl 0to apeAdov

e [Tatoviag oto Load Graph Icon, sp@avifetal o ypd@og OITIKonoinong oto Xprotr), Je
Tov ortoio propel va aAAnAermudpdoet akpifwg onwg neptypdgoupe otg Ieputtooeg 1

Kat 2.

e O xprotng propet eriong €av emdupet va daypdyel KATOOV Antod9NKeUPEVO YPAPO
natwviag o Delete Graph Icon. Epgavifetal éva popup emipeBainong kat pe Baon

Vv €MA0OYT] TOU XPHOTn, 0 YPAQPog draypdgetatl aro tr) Baon.

e O xprjotng propei oto Saved Graphs Tab, va ermdéget moAAandoug arnodnKeupévoug
YPA@oug Kat va ratrjoet 1o Show Charts kouprti rou epgavidetat oto nave Seg1a pépog
tou tab. Ilatoviag autd to Kouprt, ep@avifovial KAnola diaypdppata rmou mepEXouv

TMTANPOMOPIEG OXETIKA JIE TOUG ETNAEYHEVOUG YPAPOUG.

(User visits RADAR landing page\

N J
(User logins via Google h
N J

(User clicks on the Saved Graphs\

tab
L Y,

(User sees the Saved Graphs

Table
L Y,

(User clicks on the Load Graph )

Button & confirms his selection

N J

(User sees the generated h
visualization graph

N J

Ewova 3.12: Activity Diagram: Use Case 3
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3.2.3 Ilepimmwon Xpnong 3: Epgavion ypdgou xwpig avéBaopa apyeiou

Browser X

(e =2)c] ]
NTUA Softlab [=] John Doe

Saved graphs

Recent uploads

Name Created At Actions
Graph Created at
Graph name Created at E'

Graph name | Created at X
Graph name Created at

Ewova 3.13: Saved graphs list Wireframe

Browser *

E==3E] ]
NTUA Softlab [=] John Doe

Saved graphs

Recent uploads l [ Hide charts ]
Name Created At Actions
& Grap... Created at
Graph name Created at (S|
Graph name Created at X X
Graph name Created at

Ewova 3.14: Saved graphs with charts Wireframe
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Kepddato 3. RADAR: Orttikonoinor) e§aptroemv petaiy API endpoints

3.2.4 Wireflow

(] o sonin o [X] wrun s o (3 wronsonisn oo
o
o
Login Success
Login via Google 5 9 . °©
1:Scene 2: Scene 4 : Scene2
A/Selec( file Click saved graphs tab
e s
[ st s @pmee (] ronsonis @ omooe
)
(@)
(@)
() (D) o oot &
CE]
=@
S O
5 Scene3
7 : Scene5 12 : Scenel0
When in graph section,
user can click on the right
Click Graph Info icon in the graph controls Click import
" to reset the upload state
Click Upload and reupload a file Click on hide charts
Select a graph and click on Show Charts
Click Isolate Node from Graph Controls
5 wnson -~ (] o sonis @ omove
e e I
For | coman
* e X
- O
9: Scene? 6:Scene4 13 Scenell
Select Node
Clcik save graph on graph controls
st @ oo X o s e st @ oo

Click on Dependency 5

11:Scene9 8 : Scene6 10 : Scene8

Ewova 3.15: Wireflow Diagram
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3.3 Apyuektovikr Egpappoyng

3.3 Apxttektoviky E¢pappoyng

To ouotnpa rou avarrtudape ovopdadetat RADAR. IMapakdte rapouoiadovial ta anatpaitnta
component, sequence kat deployment UML Swaypappata ta oroia meptypadouv v ap-

XITEKTOVIKI] KAl TI§ AE1TOUPYieg TOU CUOTHIATOS PAG.

3.3.1 Component Diagram

<<use>>

---0n

Ewova 3.16: Component Diagram of RADAR
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KepdAato 3.

RADAR: Orttikortoinorn e§aptroenv petaiu API endpoints

3.3

.2 Sequence Diagram

React frontend ‘ ‘ Node backend ‘ ‘ Google Authentication Service ‘ MongoDB ‘
Actor
opt .
—p—t 1: Sign inwith Google s
ll 1.1: Verify Google Account
< 1.1.1: Account Verified ~|
1.1.1.1: Register new usersJ 11.1.1.1:
Store user info
'[ in database if
A not exists
X = 1.1.1.1.1.1: Success
1: Return user info
1.1.1.1.1.1.1.1: Authenticated |
4 \;
2: Upload file ———— Jmt
2.1: Upload file to server
d
B
2.1.1.1: Show
‘ visualization 2.1.1: Return api
graph dependencies
alt
[isLoggedin] 2.1.1.2: Send
graph info to be 2.1.1.2.1: Save
[ 3: Click on save diagram 4’ T saved to SR
il graph info to
backend
| database
|
I
L 31.1.2.11.1: 21.1.2.1.1: Success
2.1.1.2.1.1.1.1: Notify user about save ‘ Retum save
- ot isdis — response r i
|
alt
lisLoggedin]
; 4.1: List saved 4.1.1: Query
4: Click: d hs tab
icks on saved graphs ta arenlis far Hatabase far
logged in user graphs that belong
to user
; :
I 4.1.1.1: Success
4.1.1.1.1.1: Show user's saved graphs list  [r@— 4.1.1.1.1: Retum
| saved graphs I
| |
| |
ot | |
5: Clicks on graph deletion } }
5.1: Sends graph to i |
— bedeleted it to the P i
(gt 5.1.1: Delete |
graph id from
database
5.1.1.1.1.1: Notify user and show o M——————— 51.1.1: Success
< updated list 5.1.1.1.1: Return response
J J J J
L i i i '

Ewova 3.17: Sequence Diagram of RADAR

AinAeopatxny Epyaocia




3.3.3 Deployment Diagram

3.3.3 Deployment Diagram

https:443

Ewova 3.18: Deployment Diagram of RADAR
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KepdAao 3. RADAR: Ornuikorioinon e§aptfjoemv petalu API endpoints

3.4 Ylomoinon

H epappoyn pag anotedeitat arno dvo cuotrjpata: to backend kat to frontend ta oroia

EMMKOIVOVOUV HeTady toug Katl e§ao@alifouv ) Ae1toupyikOTIa g £QAPIIOVTS.

3.4.1 Backend

To backend tng spappoyng vAoro)9nKe e ) XPH o1 1OV IAPAKAT TEXVOAOYIDV:

1. Node.js: To Node.js [25] eivatl éva cross-platform, open-source JavaScript runtime
environment, oxedliaopévo va yla v avarun scaleable web spappoyov. Autod
onuaivetl ot eivat 16avikd ya v avarrudn server-side A£1toupylov Imou anattouy
UYPnAr anodoon kat npooBaocipotnta, onwg APIs. EmAéx9nke to Node.js yia v
vdoroinorn tou backend 61611 rpoopEpel éva arnobotiko Katl eAa@py replBAAdov exk-
téAeong JavaScript, kavo va dwaxepidetal moAudpiBueg nmapdAAnieg ouvdeoelg pe
elayioto kootog. H pn-anoxkAeiotikn, faciopévn og yeyovota apX1TEKTOVIKI] TOU ETTITPETIEL
TV €UKOAN dnuioupyia EMeKTAoI®OV web epappoyav, kabiot®viag 1o 18aviko ya v
avartugn tou backend pépoug tng epappoyrg HOU, OIOU 1) arodoorn KAt 1] OUVEXHS

StaBeoaotnta eival kpiong onpaociag.

2. Express.js: To Express.js [26] eival éva eAagpu kat suédikto Node.js web application
framework mou rapéxet €éva 1oxXupd oUvolo Aeltoupylav yia web kat mobile sdpap-
POyEg. AleUKOAUVEL TNV avartudn web epapuoymv PEo® g MApoxXng epyaleiov ya
) dnuoupyia api endpoints, 1 daxeipion artfjoemv Kal arokpioe®v, KabHg KAl )

xprjon middleware, kdvoviag 1o ArOTeAeOPATIKY TV avartugn tou backend.

3. MongoDB: H MongoDB [27] eivat pia NoSQL Bdorn ebopévav ou xpnotpomnotet éva
B oxeolakd poviedo arobnkevong. Eivai oxediaopévn yia v anobrkeuon dopn-
pévav edopévav og json documents, ripoopépoviag tepaoctia eueAi§ia Kat KAPAKOON.
Tn ¥Xpnowionoinoape oto poypappa Aoy® g Suvatotntdg g va Xeipidetatl peydleg
oootnteg 8ebopévav, g AMAOTNTAG OV AVAKINON KAl evpépnon dedopévav, rat

G 1Kavotntag va urnootnpidel duvapikeg Sopég dedopévav Xxwpig otabepo schema.

<<component>> &l
RADAR Backend

<<component>> gl
<<Node>>

<<component>> gl
Express Server <<component>> &
MongoDB

Ewova 3.19: Component Diagram of RADAR Backend
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3.4.1

Backend

Me 1 Xprion TV mpoava@epOpevav teXvoloylov, oxedidoape éva API, 1o omoio eivat

ureuduvo yia Vv eSUMNPE 01 TPV PACIKOV AETTOUPYIOV:

1. File Upload: Anpioupyrnoape éva endpoint to oroio eivat unieuduvo yla 10 avéBaopa

TOU apxeiou otov server.

(a) POST /api/upload: To api 61aBddet 1o apxeio rou otédvetat oto request body, ex-

telel 10 script mapayoyng e§aptroemv Kat EMoTPEQPEL TIG ITAPAYOUEVEG EAPTIOEIG

010 response.

POST Upload File ~ ®
o Upload File
POST v KEND_URL}}/upload
Params  Authorization  Headers (10)  Bodye  Pre-request Script ~ Tests  Settings
none @ form-data x-www-form-urlencoded raw binary GraphQL
Key Value
file File A\ petstore.json

Body Cookies (1) Headers (9) Test Results

Pretty Raw Preview Visualize JSON v =
14
2 "result": "SUCCESS",
3 "body": {
4 “info": {
5 “nodes": "19",
6 "interdependencyNodes": "11",
7 "dependentOnlyNodes": "3",
8 "derivingOnlyDependencyNodes": "7",
9 "bothDependentDerivingNodes": "1",
10 "edges": "31",
11 "dependenciesPerAttribute”: "423",
12 "bodyDependencies": "423",
13 "queryDependencies "
14 "pathDependencies": "0"
15 %,
16 “"endpoints": [
17 i
18 “name": "Find pet by ID",
19 "method": "GET",
20 "description": "Returns a single pet",
21 "dependencies": [
22 i
23 "name": "Create neer!

v THESIS

[ save v

Description

D

@® status: 200 OK Time: 202 ms  Size: 36.21 KB

Ewova 3.20: Upload File Request Example

S

Cookies

+  Bulk Edit

[2) Save as example oo

]

Q

2. Authentication: Anpioupyrn9nkav duo endpoints unieuduva yla 1o authentication tou

xpnotn.

(a) POST /api/google-auth: Verify 6,11 o xprjotng rou mnpoortadei va ravet login

péowm g google £xet valid google account. 'Eav 1o verification sivat ermtuyég,

aro9NKeVOUHE TA AIAPAitTa OTOoXEid TOU XPr)otn, OIwg TO Ovolld Tou 1o email

10U, otn Baon Sebopévev pag.

AitAeopauxny Epyaocia



Kegpdldaio 3. RADAR: Ortuikortoinor e§aptrjoemv petaiu API endpoints

poST Login + “ THESIS
foni Login B save v Vas!
POST v {{BACKEND_URL}}/google-auth
Params  Authorization  Headers (10)  Body e  Pre-request Script  Tests  Settings Cookies
none form-data x-www-form-urlencoded @ raw binary GraphQL  JSON v Beautify
11
2 "credential”: "eyJhbGci0iJSUzIINiIsImtpZCI6IFA5YmMNmODAYOGUWNGUZN2QOZDNhZTRKODRMNWMLYmFiY2YyYZzBmMGEiLCIOeXA10iIKV1QifQ.
eyJpc3MiOiJodHRwczovL2FjY291bnRzLmdvb2dsZS57b20iLCIhenAi0iIIMDc40DISNDMIMZEtc2hyb2ViamtoaHIsbT1c3RUMW1IMIIvZiI1YmIve3YuYXBwey5nb29nbGV1c2VyY29udGVudC57b20il
CJhdWQi0iI1MDc40DISNDMIMZEtc2hyb2ViamtoaHIsbT1jc3RUMW1IMIIvZiI1YmIve3YuYXBwey5nb29nbGV1c2VyY29udGVudC5ib20ilCIzdWIi0iIXMTMWMZA4MTQyMIQIMFULOTE3NDIiLCI1bWFpbC
I6ImRyb3Nvc2xhbGlhc@BnbWFpbC5ib20ilCI1bWFpbF92ZXIpZml1ZCI6dHI1ZSwibmImIjoxNZEWNTMWOTIWLCIuYW11IjoiRHIve292IExhbGlhcyIsInBpY3R1cmUiOiJodHRwczovL2xoMy5nb29nbGY
1c2VyY29udGVudC57b20vYS9BQ2c4b2NIdUSONSIMTOIWCONKCVBIZ19SLXFITTV5SW1IUMUXxc1RUUHhhODBONDU9czk2LWMiLCINaXZ1b1l9uYW11IjoiRHIve29zIiwiZmFtaWx5X25hbWUi0iIMYWxpYXMi
LCIsb2NhbGUi0iJ1biIsImlhdCI6MTcxMDUZMTIyMCwiZXhwIjoxNzEWNTMOODIWLCIqdGki0iI20WUwMDdhYWFmYJUyY2UWZTYyYWI4MZzBmZTFiZdiMiMENTgwOGY4AIn0.
Yr_YM6pzFMAdIetaNYWkzozygrl JFVOFhtt51101bwl2vVoT6sKnKkKooAbzt1FkasoDGmRennKbQ3zynwu9cZaus 11066 20ukHHZTTDAQNVRHAXeLTWPdUPq2wtJhnDgDC - gDFALIRaOMPPioq_K
Ni03Mb1YrOuup4YS8E3221ZRABX7EWILSVa0SPYSERREy -UXTnzBgpiRVGM7nxAJ1vwzDGtwoV_ZyCASxq6kg0041jUniBLSuuVPFmk8Q_hsoCMAWLdcBmhiC-qZbs1IuikF4YC8BHUD_wqHOKTY1WE4ORCYbe
zCuZNH6M5£0TCp1KVEP30KibBRTQ" ,
3 "clientId": "507882943531-shroeujkhhrlm9cstnliu220f2eboosv.apps.googleusercontent.com",
4 "select_by": "btn" L
5 1

Body Cookies (1) Headers (10) Test Results @ status: 200 OK Time: 110ms  Size: 107KB [ Save as example oo
Pretty Raw Preview Visualize JSON v o Q
14
2 "result": "SUCCESS",

3 "body": {

4 "_id": "65a19e2922db1b541a13541a" ,

5 "name": "Drosos Lalias",

6 “email": "drososlalias@gmail.com”,

7 "picture”: "https://1h3.googleusercontent.com/a/ACg80cIu045-L0IVSCdqPKE_R-gHM5yImHRe1sTTPxaB8ON45=596-c",

8 "createdAt": "2024-01-12T20:16:41.4892",

9 "V
10 3
13

. .
Ewova 3.21: Login Request Example
, . . . . , .
() POST /api/token: To cuykekpipévo endpoint xprnowpornoieital yia va eAéyxoupe
. , , . , . . .
ané 1o frontend app €av o xprioing pag €xel akopa active login session. Me
[ ’ , ' ’
TO response autou tou request arogacifoupe €av o xprjotng propei va det kat
. . aps ’ , , . .
va xpnowornow)oet functionalities ta oroia eivar S iad¢opa povo oe logged in
'
XPTOTES.

GET Authorize User + v THESIS M
@® thesis / Authorize User B save v Van s
GET ~ {{BACKEND_URL}}/token ‘ Sen
Params  Authorization ~ Headers (8) ~ Body  Pre-requestScript  Tests  Settings Cookies
Headers ¢ Hide auto-generated headers

Key Value Description o BulkEdit Presets v

Cookie @ user=eyJhbGciOiJIUzINilsInR5cCIBIKpXVCJ9.eyJ1c2Vyljp71I9p...

Cache-Control @ no-cache

Postman-Token @ <calculated when request is sent>

Host @ <calculated when request is sent>

User-Agent @ PostmanRuntime/7.36.1

Accept ®

Accept-Encoding @ gzip, deflate, br

Connection @ keep-alive

Body Cookies (1) Headers (9) Test Results @® status: 200 0K Time: 11ms  Size: 559B  [F) Save as example eeo
Pretty Raw Preview Visualize JSON v B Q
11
2 "result": "SUCCESS",

3 "body": 1

4 "_id": "65a19e2922db1b541a13541a" ,

5 “name": "Drosos Lalias",

6 "email": "drososlalias@gmail.com”,

7 “picture": "https://1h3.googleusercontent.com/a/ACg80cIu045-L0IVsCdqPkE_R-gHM5yInHRe1sTTPxa80N45=s96-c" ,

8 “createdAt": "2024-81-12T20:16:41.489Z",

9 v e
10 3 L
1 3

Ewova 3.22: Authorize User Request Example
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Backend

3. Saved Graph Actions: Annoupyndnkav tpia endpoints vnievBuva yia functionalities

IToU £€X0UV va KAvouv pe toug arobnkeupévoug ypagpoug. Ta ouykekpipéva endpoints

etval mpootateupéva pe authentication middleware, 6nAadr) nipoopiloviat yia eyye-

YPAPHEVOUG XPr|oTeg P active sessions.

(@) GET /graphs/:userld: Ermotpégel 6A0Ug TOUG ATTOINKEUPEVOUS YPAPOUS £VOG

Xprjotn ano tn Baon dsdopévov.

GET List Saved Graphs +
) List Saved Graphs
GET v {{BACKEND_URL}}/graphs/65a19e2922db1b541a13541a

Params Authorization Headers (8) Body Pre-request Script Tests Settings

@ none form-data x-www-form-urlencoded raw binary GraphQL

Body Cookies (1) Headers (9) Test Results

Pretty ~ Raw  Preview  Visualize JSON v
11
2 "result": "SUCCESS",
3 "body": [
4 1
5 "graph": {
6 "info": §
7 "nodes": "19",
8 "interdependencyNodes": "11",
9 "dependentOnlyNodes": "3",
10 "deriving0nlyDependencyNodes" :
11 "bothDependentDerivingNodes" :
12 "edges": "45",
13 "dependenciesPerAttribute": 470",
14 "bodyDependencies”: "423",
15 "queryDependencies”: "47",
16 "pathDependencies”: "0"
17 N
18 "endpoints”: [
19 i
20 "name": "Find pet by ID",
21 "method": "GET",
22 "description”: "Returns a single pet",
23 "dependencies": [
24 {
25 "name": "Create user",
26 "method": "POST",
27 "attributes": [
28 1

v THESIS

@ status: 200 OK Time: 147 ms  Size: 41.53 KB

Ewova 3.23: List Saved Graphs Request Example

N 74

Cookies

[ Save as example oo

o Q

() POST /graphs: AnoS9nkevel ta ototxeia evog ypdgou otr Bdon yia peAAovikr)

Xpror.
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POST Save Graph + v THESIS v
m s | Save Graph B save v s B
POST v {{BACKEND_URL}}/graphs ‘
Params Authorization Headers (10) Body e Pre-request Script Tests Settings Cookies
none form-data x-www-form-urlencoded @ raw binary GraphQL JSON v Beautify
11
2 "info": {
3 "nodes": "19",
a4 "interdependencyNodes": "11",
5 "dependentOnlyNodes": "3",
6 “derivingOnlyDependencyNodes": "5",
7 "bothDependentDerivingNodes": "3",
8 "edges": "45",
9 "dependenciesPerAttribute": "470",
10 "bodyDependencies": - "42:
11 "queryDependencies": "47",
12 "pathDependencies": "0"
13 3,

Body Cookies (1) Headers (9) Test Results

@ status: 201 Created Time: 179 ms  Size: 41.53 KB

@) Save as example  ooo

Pretty Raw Preview Visualize JSON v B Q
104
2 “result": "SUCCESS",
3 "body": {
4 “graph”: {
5 "info": {
6 "nodes": "19",
7 "interdependencyNodes": "11",
8 "dependentOnlyNodes": "3",
9 "derivingOnlyDependencyNodes":
10 "bothDependentDerivingNodes" :
11 "edges": "45",
12 "dependenciesPerAttribute":
13 "bodyDependencies": "423",
14 "queryDependencies": "47",
15 “pathDependencies": "0"
16 *
'
Ewova 3.24: Save Graph Request Example
’ ’ . . 13 ' '
(y) DELETE /graphs/:graphld: Alwaypaget évav anoSnkeupévo ypago evog Xpnotn
. . .
ano tn Bdaon dedopévov.
DEL Delete Saved Graph + v THESIS v
WP thesis | Delete Saved Graph [ save v /7 B
DELETE v {{BACKEND_URL}}/graphs/65f362b: 02ce9 ‘
Params Authorization Headers (8) Body Pre-request Script Tests Settings Cookies
Headers ¢ Hide auto-generated headers
Key Value Description e Bulk Edit Presets v
Cookie @© user=eyJhbGciOlIUZINilsINR5CCIBIkpXVCJ9.eyJ1c2Vyljp7Ii9p...
Cache-Control @ no-cache
Postman-Token ® <calculated when request is sent>
Host @ <calculated when request is sent>
User-Agent @© PostmanRuntime/7.36.1
Accept ®
Accept-Encoding @ gzip, deflate, br
Connection @ keep-alive
Body Cookies (1) Headers (9) Test Results @ status: 200 OK Time: 65ms Size: 348B  [3) Save as example oo
Pretty ~ Raw  Preview  Visualize JSON v § Q
101
2 "result": "SUCCESS",
3 "msg": "Graph was successfully deleted"
4 %

Ewova 3.25: Delete Saved Graph Request Example
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3.4.2 Frontend

3.4.2 Frontend

To frontend tng epappoyrg vAoror}dnKe He T XPro1n 1OV MAPAKATD MTAKETOV KAl (18-

Al0OnkoV:

1. react: H React [28] eival pia Snuo@idrg JavaScript BiBA100rkn yia v avamntuirn
dlenmaav Ypnotn, n ornota srmrpnet ) dnpiovpyia Suvapikov kat arnodotkev Single
Page Applications(SPAs). [Ipoogpépetl onpaviikd o@eAn onwg n dnpiovpyla enavayxpnot-
poroioev Ul components, n arodotikn evnpépmon tou DOM yia BeAtiopévn armo-
doon, kat tn Suvatdtnta Siaxeipiong g katdotaong g epappoyng. H sued€ia kat
eupeia kowotnta urnootrpiing, padi pe to mhovoto okoovuotnpa epyaleiov kat BiBAto-
9nkaov, kabiotouv 1 React v mo dnpogidr) emdoyr ya front-end developers mou

EMBIOKOUV va dnuioupyroouv ouyxpoveg, 51adpactikég Kal UPnAng mnowotntag web

EPAPIOVES.

2. typescript: H TypeScript [29] eival pia duvatr) kat TuTiky| enékraor tng JavaScript,
TTOU TIPOOYETEL TIPOAIPETIKOUG TUIIOUG, KAAOEIS KAl OlEma@eg, e OToX0 TV IapoXr)
Hwag mo acpaloug Kat eUKoAdTepng avartuing epappoyov. H xprion tng pe React
etvat dnpoedng 610t Bedtidvel v avartudn péowe g rPoodeong OTATIKOV TUTRV.
Auto S1eukoAuvel tnv avixveuon Aabwv Katd v avarntudn, poopEpel KAAUTepr au-
TOPATOMOUEVI] OAOKANP®ON KOS1KA KAl BEATIOVEL 1) OUVINPENOIN KAl TNV KATHAK-

POPOTNTA TV PEYAADV EQAPIIOYOV.

3. @reduxjs/toolkit: To Redux [30] eivat pia BiBA100nkn JavaScript yia ) Staxeipion
KA1 KEVIPIKOIOINon tng Katdotaong epappoyov web. Erutpérnet v avarnuin epap-
HOYOV ITOU CUNIEPLPEPOVIAL OUVENIWG o€ S1adopa riepiBaddovta (client, server, native),
dleukoAuvovtag ) Soxkipr) kat v avartuén. Xpnowonoteitat ouyxva pe React yia tyv
anotedeopatikn daxeiplon g katdotaong Ul kat v vdomnoinon 1mo mpoBALyiiev

porv SebopEvav.

4. axios: To axios [31] eivat pia dnpo@idrg P1BA100kn JavaScript ou xpnotponoteitat
yvia v ektédeon HTTP aurjoewv anod node.js 1 XMLHttpRequests aro tov browser,
POOPEPOVTAG Pia 1o arir Kat kabapr ouvtadn oe oUYKP10n] HE TOV TTPOENAEYHEVO
1pormo mou npoodépet n JavaScript. Eivat promise-based, yeyovog rmou SieukoAuvet
) Olaxeiplon aouyXpovou KmOIKA Kal evoOUAt®vel autopatn petatport) JSON be-
dopévev. Méowm Tou axios srmtuyxdvetal i) emkowevia tou frontend application pe to
backend.

5. @react-oauth/google: To @react-oauth/google [32] eivat pa BipAodrkn ya React
TTOU S1EUKOAUVEL TNV EVOOPAT®OOT TG Stadikaoiag eAéyyou tautotntag (authentication)
pe mv xpnon tou Google OAuth. Autry 1 BipA091Kkn napéxet components kat hooks
TTOU KAVOUV ITI0 artAr) v vdomnoinorn) g ouvdeong peown Google os epappoyég React,
draxelpgopevn v aocpdlela kat v avraddayr) dedopévev pe 1o Google OAuth APL.

Me 1] Xprjon autou ToU MAKETOU ermtuyXdvoupe to authentication tov xpnotov tng

€QapHOYNS Nag.
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KepdAao 3. RADAR: Ornuikorioinon e§aptfjoemv petalu API endpoints

6. reagraph: To reagraph [33] eivair éva high-performance graph visualization tool
xtopévo oe WebGL. Armotedel tov muprnva g epappoyng pag. Me ) xprion tou
TMAKETOU EIMITUYXAVETAL 1] OITTIKOIIOiN o v e§aptrjocav petaiy twv endpoints. Eivat
highly customizable, ipoodpépet IoAAEG Asttoupyieg out-of-the box kat pnopet va orm-
TIKOTTO11)0el Peyado Oyko dedopévav. TToAU onpaviiko emiong arotedel Kat 10 Yeyovog
ot eival open-source IMAKET0. XUYKERPIPEvVA, Xperaldpaotav oplopéveg Aettoupyieg
T1g omtoieg Oe TIg UTooTrP1de AKOPA TO TIAKETO AAAd KATAPEPAIE VA TG UAOTIOI|OOUE

Kavovtag development oto AKETO KAl EVO@IATOVOVIAG TEG OV EPAPHOYT] HAG.

7. patch-package: To patch-package [34] sival éva gpyaleio mou srutpénet otoug de-
velopers va kavouv 610p0moeig 1) poodnkeg (patches) oe 16 eykateotnpéva npm
packages péoa oto project toug. Auto eivat 18iaitepa xpriowo otav évag developer ev-
torti¢et éva bug oe éva dependency g epapHoyrg TOU Kat Xpetadetal va epappooet pa
ypnyopn S16pBwon mpwv 1 emionpn 610p0won yivel S1abeoan anod toug Snpioupyoug
tou package. To patch-package GieukoAuvel ) Sabikaocia dnuoupylag kat sdpap-
HOoYNg autev tav 810p0moemv Kat ipoodnkav, dtacpalidoviag ot ot addayeg apapé-
vouv pépog tou project akopa Kat Petd arnod enaveykataotdoelg twv npm packages.
Méo®m autoU ToU MAKETOU, EVOMIATOVOULLE TI§ AETTOUPYieg ImOU Xpetadopaote addd dev

uniootnpidet 1o reagraph makéto oty epappoyn pag.

8. ybug-react: To ybug-react [35] eival éva gpyaleio 1o ortoio divel ) Suvatotnta otoug
XPHOTeg TS £PAPHOYNS VA ATIOTUTI®OOUV Karowo visual bug 1§ va aprioouv éva com-
ment OXETIKA 1€ KATL TIOU PItopel va xpetadetal BeAtinon e eUKOAO KAl YP1)yopo TPOITo

Kl vd 1ag EVIIEPDOOUV OXETIKA.

9. highcharts-react-official: To highcharts-react-official [36] eivat n erionpn PiBAto-
91k React yia 1o Highcharts, ou eivat pia B1B8A100nkn JavaScript yia ) dnpiouvpyia
Sraypappdiov. AlEUKOAUVEL TV EVOOPATOOT d1adpopev TUNeV Slaypappdiov o sdpap-
poyég React, ermmtpérioviag v anodotik) Kat €UK0An dnpioupyia ITAOUCI®V OITIKOIIO|OE®V
6edopévav. Me 1 Xprjon 10U MMAKETOU, ApAyoupe ypadnpata pe ta dedopéva mou

IIPOKUITIOUV ATTO TNV avAaAuor) oV e§aptioemv Petasy tov endpoints.

10. react-toastify: To react-toastify [37] sivar pia B1BA00rnkn React mou emtpénet v
€UKOAN dnpioupyia kat Siaxeipion sidomorjoewv (toasts) péoa oe pia epappoyr). [Hapexet
Pla amdn denagn ya v npoodnkn £180motoemv pe TAouoteg Suvatotnteg rpooap-
poyrg, onwg tn dapoppwon g diapkrelag epdaviong, m J€on, Kat v ePGAvVIon TV
toasts. T XPNOIOMIOI0UHE V1A VA EVIIIEPOOCOUE TOUG XPIOTES TNS EPAPHOYTS Vid Ta
arnotedéopata 51aPpOpeV EVEPYELDV, OTIRG 1] EMMTUXNS AMOBNKEUOT] £vOG YPADOU 1) £VOG

opaApatog rmou npoéruye Kata v dadikaoia upload kamnolou apyeiou.

11. TailwindCss: To TailwindCSS [38] eivat éva utility-first CSS framework ywa v
Kataokeur) custom Slena@ov Xp1jotn yprnyopa Kat Pe arnodotikotta, Xopig va xpetade-
tat custom CSS. Tlpoodépet pia eupeia ykapa ano utility classes yia oxedov kaSe CSS
property, ermtpérnoviag v dnuoupyia responsive layouts pe tayxutntia, suediia kat

pe épgaor oV enavaypnotpornoinon kodika.
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12. DaisyUI: To DaisyUI [39] eivat éva plugin yia to TailwindCSS mou mpoodépet Eva
ouvolo amno npooyedlaopéva components, ONOG KOUNITA, QOPHEG KAl KAPTEG, S1EUKOAUVOV-
Tag TNV avartudn OpopPeV Kat CUVeEn®v dleragav xpriotn. Ermtpénet otoug developers
va dnuioupyouv eAkuotika Ul pe pikpotepo Koo, Yprnotpornowoviag tig utility classes
tou TailwindCSS yua v pooappioyn v otoixeiov. H epappoyr) pag eivat vAomnoun-
pévn pe xpnon TailwindCss kat xpnotpornotel moAAda components arnd to DaisyUl

plugin.

Ewova 3.26: Frontend Component Diagram of RADAR
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KepdAao 3. RADAR: Ornuikorioinon e§aptfjoemv petalu API endpoints

3.5 Enideun frontend

3.5.1 Upload File Form

H apxikr) ogdida tou RADAR omou o xprjotng propet va aveBaoet Postman Collection

apxeia.

) R.A.D.A.R. by NTUA Softlab Home  About

Welcome to R.A.D.A.R

Download Sample

Upload

@]

Feedback

Ewova 3.27: Upload File Form

3.5.2 Login Modal

Login Modal 6rou o xprjotng erméyet 1o Aoyaplaopod Google pe tov oroio 9éAetl va

ouvbebel otnv epappoyr).

&) R.A.D.A.R. by NTUA Softlab Home  About

Welcome to R.A.D.AR

Sign In - Google Accounts - Google Chrome — 0 &

% accounts.google.com/gsi/select7clier

G Sign in with Google

Upload

Choose an Account

to continue to Dependency Graph Visualizer

Drosos Lalias
drososlalias@gmail.com

@D

Ewova 3.28: Login Modal
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3.5.3 Graph Visualization

3.5.3 Graph Visualization

H o onpavukn oediba tou RADAR 1) oroia gpgavidet tov ypdgo e§aptr)oewv.

§) R.A.D.AR. by NTUA Softlab

Home  About

Graphinfo ®

Finds Pets by tags (GET)

Get user by user name (GET)

Creates list of users with given input array (POST) .
Create user (POST)

Updated user (PUT) Finds Pets by status (GET)

. Place an order for a pet (POST)

Logs user into the system (GET)

Find purchase order by ID (GET) .

Find pet by ID (GET)

Ewova 3.29: Graph Visualization

3.5.4 Graph Visualization Selected Node

MOA1g o xprjotng emAégetl karoto node, spgavifetal ota 6e€id €va section to oroio eivai

G HOPYPHG SWagger Kal MEPIEXEL TIG £§aPTr0e1g ToU ermdeypévou node.
€0 R.A.D.AR. by NTUA Softlab Home About (B!

Graphinfo ® 2B o @ 9

uploads animage [ x

Result body
Result body used by the following endpoints:

Create user =
Creates lst of users with given input array  [[1531]
Finds Pets by tags [ cer |
\ \R—y. PropertyFrom  PropertyTo  Type

e tags G
rEyen Cavery) g
® message s

b . Logs user into the system [ cer |

Place an order for a pet [ Pos |

Updated user

Ewova 3.30: Graph Visualization Selected Node
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3.5.5 Graph Visualization Graph Info

Zinv apakdate oedida gaivovial opiojéveg ANPOPOPIEg O1 OTIOIEG TIPOKUITIOUV KATA THV

avdAuon egaptroswv tou input file.

&) R.A.D.AR. by NTUA Softlab Home  About
Graphinfo @ ® e g 9
Nodes
19
Interdependency Nodes .

Finds Pets by tags (GET)

Dependent Only Nodes. .
4

Get user by user name (GET)
Deriving Only Dependency Nodes
6

:W' Dependent Deriving Nodes Creates lst of users with given input array (POST) .
Create user (POST) . .

Edges
2 Updated user (PUT) Finds Pets by status (GET)
Dependencies Per Attribute
Body Dependencies .
340 . Place an order for a pet (POST)
Query Dependencies Logs user into the system (GET)
Path Dependencies .
0

Find purchase order by ID (GET) .

Find pet by ID (GET)

Ewova 3.31: Graph Visualization Graph Info

3.5.6 Graph Visualization Save Modal

To napaxkdate® modal epgavifetal poAig o xprjotng ermALdel va KAvel Save tov ypdeo yia

peAdovukn xpnon.

[ Petstore json

Cancel

Ewova 3.32: Graph Visualization Save Modal
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3.5.7 Saved Graphs Tab

3.5.7 Saved Graphs Tab
Znv napakate oeAiba epgpavidetal o mivakag pe 6AoUg TOUG ArobNKEUPEVOUS YPAPOUG
TOU Xp1rotn.
@) R.A.D.A.R. by NTUA Softlab Home About (B

Welcome to R.A.D.A.R

crea ns of dependencies that exist between AP
\ts. Press the Download Sample on and upload the downloaded Petstore postma
rder to se

Download Sample

Upload  Saved graphs

Recent uploads

Ewova 3.33: Saved Graphs Tab

3.5.8 Saved Graphs Charts

Iy napaxkdte oedida napouciadovial oe diaypappa ot MANPodopieg moU MPOEKUYPAV

KAatd v avaduor v e§aptioemv.

) R.A.D.A.R. by NTUA Softlab

Upload _ Saved graphs

Ewova 3.34: Saved Graphs Charts
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3.5.9 About Page
H napakdtem oeAiba neptypddet tov 1poro Asttoupyiag tou RADAR.

by NTUA Softlab Home About (D

A better visualization tool for APIs

R.A.D.ARis a tool that improves the way developers manage and visualize API
dependencies. Built with cutting-edge technologies like Node.js, Express for the
backend, and React with TypeScript for the frontend, it offers an intuitive platform
for users to upload JSON Postman collections. The application parses these
collections, identifying and visualizing dependencies between endpoints in a
comprehensive graph.

How to use
The usage of R.A.D.A.Ris quite straight forward. All you have to do is upload your Postman
collection file. There are also some filters that can be applied regarding the dependencies you want

to generate:

With Attributes
Generate a more dense graph of inter-endpoint dependencies by showing the attributes on which parameters
of each endpoint are dependent

Generated graph using sample Petstore Postman collection file:

& RADAR. by NTUA Softab

L

Ewova 3.35: About Page
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3.6 Ileputtooesig Extédeong

3.6 IIepuntwoceig ERtéAsong

Tinv 1péxouca evotnta 9a MapoucldCOUPE KATIOEG TIEPUTIOOELS EKTEAEONS TS €PAp-
poyrg mou uAoriotfjoajie Xprnoponowwviag ta Postman collections armo opiopéva Snpo@idr

public APIs. Ta APIs ta onoia 9a Xpnoi10roioovpe eivat:

e BoxPlatform API: To Box Platform API sivat éva cloud-based API rou napéxetat aro
mv etapeia Box, n omoia gival yvootn yia Ty mapoxr UMNPeoidv anodrKeuong Kat
daxeiplong apxeiwv oto cloud. To Box Platform API oxediaotnke yia va ermrpénet
OTOUG TPOYPAPIATIOTES VA EVO®PATOooUV Tig duvatdinteg anodrkeuong, diaxeipiong
Kal KOWI|G XPNong apxeiov tou Box otig 81kég toug epappoyeg 1) miatpoppeg. Me auto
Tov 1po1o, 1o Box Platform API enekteivel v unnpeoia amo9fKeUong apXei®v os pia
rmatgoppa avartugng Aoylopikou (Software Development Platform), nipoogépoviag
pa ogpd ano duvatotnteg yia v ac@aln dwaxeiplon kat npooPaon ota apyxeia kat

ta dedopéva.

e Notion API: To Notion API eivail éva API nou ntapéyetatl ano to Notion, pia epappoyr
0pPYAV®OONG KAl OUVEPYAOIAG TIOU EMITPETIEL OTOUG XPNOTeG va Snpiioupyouyv, va polpd-
Covtat kat va draxeipidovial onpeidoetg, Bdaoelg dedopévav, nuepodoyila kat dida €idn
nieplexopévou. Méow tou Notion API, o1 mpoypappatiotég Kat Ot EMYEIPH 0Ll PITOPOUV
va auTOPdToTIO|00UV £pyacieg, va evoopat®oouv to Notion pe dAAeg epappoyeg Kat
oucThPatTd, Kdtl va 8npioupyroouv POooaplooPEVEG AUCELS TIOU eKPETaAAsvovial Td

b6edopéva kat tig Suvatotnteg tou Notion.

e OpenAl API: To OpenAl API eivat éva API rou niapéxetat ano v OpenAl, pia staipeia
IOV €0TIACEL OTNV €PEUVA KAl TNV AVAITTUSH OToV Topéa TG TeEXVNTHS vonpoouvng. To
OpenAl API &ivel mpooBaon og pia oe1pd amnod mponyReéva PoVIEAd TEXVNTHG VONLooUvNG,
oupnePlAapBavopévav TOV YEVVNTIPIOV QUOIKNG YAdooag, onwg 1o GPT (Generative

Pre-trained Transformer).

e Paypal API: To PayPal API sivat éva API rou niapéxetat aro v PayPal, pa ano tg
o S1adedopéveg unnpeoieg NAeKIPOVIKGOV MANPOUOV taykooping. To API emitpémnet
OTOUG IPOYPAPHATIOTEG VA EVORATOO0UYV 11| duvatotnta ernegepyaciag mAnpepov péom
PayPal ot 10t0o0eAibeg, epappoyég Kivniov Kal dAAeg yndplareg miatpoppeg. Meéow
tou PayPal API, eivat Suvatr) n autopatonoino:) €pyaciov oneg n dnuioupyia Kat 1
duaxeiplon minpepov, n avdAnyn repadaieov, n Siaxeipion Aoyaplaopev kat n av-

TaAAayr) XpNHATOOIKOVOUIKQV dedopévav.

e ZoomMeeting API: To ZoomMeeting API aroteAei pépog tou Zoom API, to oroio
napexetat aro v etaipeia Zoom Video Communications yla tn Staxeipion kat v
AUTOATOTION 01 TOV AEITOUPYIOV ouvedpldoswv otnv mAatpoppa g. To Zoom API
ETTTPETIEL OTOUG IIPOYPAPPATIOTEG VA EVORPATOVOUV TIg duvatdtnteg 1ou Zoom oe edpap-
Poyeg, 1otooeAibeg Kat dAda cuotrjpata, eMmPEnoviag ) dayeipion ouvaviroemy, v
MIPOYPAPHATIONEVT] Snloupyia ouvavihoe®V, TV IIPOOKANOI CUPHETEXOVI®OV KAl AA-

Aeg OXETIKEG B6pAOTINPIOTTEG PECK TOU TTPOYPAPHATIONOU.
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H poper) tou documentation tov napartave APIs eivat SiaB¢opia o poper) 1otooeAibag
(web-based documentation), mapéxoviag pia euxpnotn Kat mlovota o MANPopopieg mnyr)
Yl IPOYPAPHATIOEG KAl XPIOTEG MOU ermBuUpouUv va £§EPEUVIIOOUV 1] Va TA XPIOUO0TION-
oouv. H 10t00eAiba g tekpnpinong toug neptdapbavel 0dnyoug ekkivnong (getting started
guides), mAnpogopieg yia tig drabéoeg kAnoeig AP, apadetypata kodika, avagopeg API
yia ta dagpopetikd endpoints, kaBwg kat 0dnyieg yla v aopdieia, ) daxeiptlon v dikat-

OpAtev pooBaong Kat tv KaAuteprn) XPron toug.

3.6.1 IIepintwon Extédeong 1: BoxPlatform

Ewova 3.36: BoxPlatform Visualization

Ewkova 3.37: BoxPlatform Visualization - Isolated Node

m AinAeopatxny Epyaocia



3.6.2 Ilepimwon Extédeong 2: NotionAPI

3.6.2 IIepintwon ExtéAeong 2: NotionAPI

(]

s N

Ewova 3.38: NotionAPI Visualization

3.6.3 IIepintwon Extédesong 3: OpenAl

[ e e nedmdel Yob it hv the Owrer

Upload fle (POST) Create fine tune (POST) .

Cancel finetune (POST)

List models (GET)

Ewova 3.39: OpenAl Visualization

Awtlopatkn Epyaoia
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Kepddato 3. RADAR: Orttikonoinor) e§aptroemv petaiy API endpoints

3.6.4 IIepintwon ExtéAeong 4: Paypal

Ewova 3.40: Paypal Visualization

Ewova 3.41: Paypal Visualization - Isolated Node
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3.6.5 Ilepimwon Extédeong 5: ZoomMeeting

3.6.5 Iepintwon Extédeong 5: ZoomMeeting

Ewova 3.42: ZoomMeeting Visualization

NV
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Ewkova 3.43: ZoomMeeting Visualization - Isolated Node
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Ke¢palairo

EniAoyog

4.1 MeAétn ANOTEASOpPATOV

H epappoyt) ou avartapie, 6nmg eibapie otig MEPUITHOOELS EKTEAEONS, TIPOOPEPEL SUVATOTTEG
OITIIKOITOINONG Y1a TV avaAuon Kal TV [mapouciacn teov e5aptjoemv Petady twv endpoints
evog APIL. Qot600, avIPETOIT{El 0P1OEVOUG TIEPLOPIOIOUG, 181G dTav 10 PeEyebog Kat 1) oA u-
rloxkotnta tou API au§avoviat, érnwg oty nepintwor) tou Box Platform, 1o ortoio aroteleitat
and niepirou 250 nodes kat 15000 edges. Autoi o1 IEPLOPLIOPOL PITOPEL va eTNPEACOUV TV
aAAnAenibpaocn TOU XPHOT PE TOV YPAMPO, AIAIIOVIAS IMEPAITEP® PEATIOOEIS yia TNV UIl-
oot pEn TET0WV PeEYAA®Vv Katl ouvOetwv APL.

[Tapd toug mepropiopoug ya APIs pe tepdotio aptdpo endpoints, 1o R.A.D.A.R pnopet

va urootnpiget peyado evpog APIs kat va cupfdalet onpavikd os 51a@opoug Topelg, onwg:

1. API Development kat Testing: Ot mpoypappatiotég avefadouv tig ouddoyég Postman
yld va OITTIKOIo)oouv 11§ e§aptrjoeig petagyu twv endpoints tov API toug, Bondoviag
OtV TAUTOITOIN 0T TEPITIOV KANOE®V 1] 0TV PEATIOTOITOIN0T T@V AKOAOUIN MOV KANOE®V

API yia arnodoukotnta.

2. Documentation kat Onboarding: Néa pédn g opddag 1) efwtepikol ouvepydteg
XPNOIOIooUV Ty £happoyn yla va kataddfouv ypriyopa i doprn kat i por| oe-

douévev tou API, BeAtidvoviag ) ouvepyaoia Kat PE@VovIag Tov Xpovo ernaibeuong.

3. Integration Planning: ApytéKtoveg ouotnuAt®Vv KAl dlaxelplotég épynv avefdfouv
ouAdoyég yia va oxedliacouv Kat va enaAndevoouv Vv eVOOPATOOT VE®V UIPECIOV
1) adAayov oto ovotnua, egaceadifoviag ) cuppatdinia Kal Peimvoviag ta {nujpata

EVOOPATOONG.

4. Troubleshooting kat Debugging: Katd ) dwapkeia {inpdiev e ) CUPNEPLPOPAU
tou API, o1 Xprioteg PItopouv va avaAUoouv TS OITIKOIOUEVES EEAPTAOELS Yia va

evrorticouv rpoPAnpatikeég aAAnAerubpaoceig 1y avernduunteg aduoideg e§aptrjoswv.

5. Exniaibeutikoi Zkoroi: Exnaibeutég rmou §16aokouv web development 1] apX1TEKTOVIKY)
OUCTNHATOV PUITOPOUV VA XPTOTHOIIO)00UV TV EGAPHoYT Yia va Sei§ouv otoug @ottnteg
npaypatikeég ardniermbdpdaoeig kat egaptroeig API, evioxvoviag t padnorn péow or-

KOV Bondnpatov.
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Kepadao 4. Emnidoyog

AUTEG O1 TTEPUTTOOELS XP10NG NS EPApPHoYHS tovidouv v adia tng epappoyng otn PeAtioon
1OV PAKTIKGOV avartugng APL, tnv evioyuor g opadikeg ouvepyaoiag kat ) S1eUK6Auvon

g padnorng.

4.2 ZTupnepaopata

H oAoxkAfpwoon autng g SUTA@pPATIKAG epyaciag €Xel arokaAuyel e ePPATIKO TPOII0
Vv avektipn agia g avaluong Kat t)g OITKOI0INoNg TV £6apToe®V Petady v end-
points evog API otv avartudn Aoyiopikou. H duvatotta aneikoviong avtdv tov moAu-
MAOKOTNTOV 0¢ €va ypdago Sev ardorolel povo v Katavonon tev Siacuvdéoewv, adda
MAPEXEL KAl ONHUAVIIKEG TIANPOPOPIEG Yid TNV ATTOTEAECPATIKOTNTIA, TNV ACPAAEld KAl TN
BeAtiotonoinon tewv epappoywv. Méoa amo v MPAKTIKL AUty £pappoyr, 1 epyacia urm-
oypappidel v avaykn yla ouvexr) £€peuva KAl Kaiwvotopia otnv texvoloyia Aoylopikou,
avadelkvuoviag rmapdAAnla tn onpaocia g EVOOUATOONG VEOV EPYAAEI®V KAl TEXVIKAOV 0T
dladwkaoia avarntuing. H oupBoAr tng otov topéa dev replopidetal povo otnv avarntugn evog
epyaleiou avdluong, aAld emekteiveral Kat oty evOApPUVOD H1AG O SlEPEUVNTIKAG Kat
KPIIIKNG OKEWYNG OtV Kowotnta v developers, kabiotwviag v éva onpuavilko Brjpa mpog

Vv 1edodo Kat Ty Kawvotopia otov KOO g avartuing Aoyiopikou.

4.3 MeAdovuirég Enertaoetlg

To ovotnpa mou avartuxbnke ota mAaiola avtng g SiMAepatkng epyaciag Sa pro-
pouce va PeATinbel katl va enektabel MepAITEP®, TOUAAXIOTOV MG TIPOG TPEIS KATEUOUVOELG.

Zuykekplpéva, avapépovial ta akolouba:

e Anpoupyia plugin ywa to Postman. To integration tou R.A.D.A.R pe 10 Postman wg
plugin Sa erérpene v autdpatn avaluorn KAl OITTIKOIOINOT) TRV £§APTIOE®V ATIEU-
Oeiag ano 1o epyaleio ou xpnowporoouyv 16n ot developers yia ) dwaxeipion tov API

TOUG, TIAPEXOVIAG 11a APECT] KAl EVORPAT®HIEVT] EPTELpiaL.

e Yroot)pi€n meploootep®V TUNEV apxeiov. H unoothpi€n neplocdtepev TUnev apXeiov,
onwg YAML, 9a mpoo£dibe onpavukr) sueAdi§ia kat da Sievpuve v ripooBacipotta
Tou gpyaleiou oe Srapopetikd repiBadAovia avartuing. AUTO EMITPENEL OTOUG XPTOTES
va avaAuoouv Kadl va OmuKoroirjoouy egaptrjoetg APl and pia eupuUtepn yRApA mnyov
kat format, kadiot®viag 1o epyaleio 1o OAUCUVIETO KAl ITPOCAPHIO0TIKO OTIG AVAYKEG

TV OUYXPOVAV MPOYPAPHATIOIOV KAl PIXAVIK®OV AOYIORKOU.

e Auvatotnta sharing anofnkevpévav ypagpev. H duvatdinta sharing tou anobnkeupé-
Vou ypdgou oe dAAov xpnjotn g epappoyrg Sa svioyue tr ouvepyaoia Kat v KOwr)
XpHon yvwoewv petadu twv developers, SieukoAuvoviag tv aviadAayr mOAUTIH®V

TANPOPOPLOV Yia TV avaduon Kat ) BeAtioon tov APL

m AinAeopatxny Epyaocia
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