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HEPIAHYH

H ocvykekpiuévn SmAmpatikn pyacio KOTATIAVETOL LE T O1EPELYOT Kol T ONovpyia
evOg YevikoD HOVTELOL OV Vo pmopel va mpoPAEYEL HEGH TPOGOUOIMONG €V €vag
opyavioudg Aoywopkov egivor 1 Ba Bpioketon oe koatdotaon Kowvovikov Xpéoug.
[Tpoxeévou va emtevybel avtd, ypnopomomoape tovg Acapeic I'vootikovg Xdapteg
(FCMS) mov pog en€Tpeyay vo, SnUtovpynoovUE VO OTTTIKO LOVTEAD TTOV AVOTAPIOTO, TIG
aAAMNAETOPAcEl; HeTAED TV  OOPOPETIKOV TOPAYOVTIWOV TOV EUTAEKOVTOL GTO.
Community Smells (dnAad1], o1 Tapdyovteg TOV VITAYOPEVOVY GV VITAPYEL KATAGTACN
Kowavikov Xpéovg). Ot epyacieg mephaupavay T GLAAOYN Kol ovAAVLCY T®V TO
yvootdv Community Smells tov 0dnyodv o€ awtd 10 €0peTikd domavnpd EUVOUEVO
amd Oowdpopa dnuoctevpéva apbpa. Amd ta apBpa avtd, evtomicape OAOVG TOLG
mopayovteg (LETAPANTEC, KATOOTAGELS, YeyovOTo 1] EVEPYEIEG) TOL gival YVOGTO OTL
CLUUETEXOVV €lTe OC autieg gite w¢ amoteAéopato oto. Community Smells. EmumAéov,
peretnOnkav opkerd GAAo apBpa mov oyetifovtor pe TOVG TMAPAYOVTEG TOV LOG
evolépepay, aAld dev oyetiCoviat pe to Kovovikd Xpéog, mpokelévon vor VTOTIGOVLE
neEPLoGOTEPES GLOYETIOELS LETOED TOVG. H cuykekpipévn avdivon pog enETpeye apyika
v dnuovpyio povtédwv FCM yio kd@e Community Smell Egyoprotd, amsikovilovtag
TIG ovoyetioelg petad TOV TOPAYOVI®OV TOL EUTAEKOVIOL GE OUTE. XTI GULVEYELD,
onuovpynoape évo gvomompévo FCM povtédho pe GAovg TOLG TOPAYOVTEG KOl TIG
ovoyetioelg Toug. [a v apykomoinomn tov Padrov emnppong petald twv moapaydviwy,
onuovpyncape tpio epOTNUOTOAGYIO To OTTOiol GTAAONKOYV GE EO1KOVG GTOV TOUEN TNG
Avantoéng Aoyopkov, €161 OCTE va. Umopohv Vo TPOGOUOIwOoLV T amapaitnTo.
cevaplo. ZOUEOVA LE TO OTOTEAEG AT TOV EAYONKAY 0md OAEG TIG TPOGOUOIDGELS, TO
povtéro pog emiPefoimoe TOV 0KOTO KOt TNV OMOTEAECUATIKOTITA TOV GTOV VITOAOYIGHO

Ko TpOPAey” Tov Kotvevikov Xpéovg.

Agarg khewa: Kowovikd Xpéog, Community Smell, Kowovikoteyvikég amo@doels,

Acopeic I'vootucol Xapteg
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ABSTRACT

This research work involves investigating and creating a generic model that can predict

through simulation whether a Software Organization is or will be in a state of Social Debt.
In order to achieve this prediction, we employed Fuzzy Cognitive Maps (FCMs) that
specifically allowed us to create a visual model of the interactions between the different
concepts involved in Community Smells (i.e., the factors that dictate whether a state of
Social Debt is present). Work involved gathering and analyzing the most common
Community Smells that lead to this highly damaging and costly phenomenon from
various published articles related to Social Debt. From these articles we elicited all the
concepts (variables, states, events or actions) that are known to take part either as causes
or effects in a Community Smell. In addition, several other articles related to the concepts
of interest but not related to Social Debt were studied in order to acquire more interactions
between them. The specific analysis, allowed us to create FCM models for each
Community Smell separately, depicting the associations between the concepts involved.
Following then we constructed a consolidated FCM of all Community Smells in order to
obtain a unified FCM model. For the initialization of the level of influence between the
concepts (i.e., the strength of the interaction), we created three surveys targeting experts
in the field of Software Development so that necessary scenarios can then be simulated.
According to our results, extracted by all the simulations, our model confirmed its purpose

and effectiveness.

Keywords: Social Debt, Community Smell, Sociotechnical decisions, Fuzzy Cognitive

Maps
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1 Ewoayoym

2V oOyypovn ETOYN OTOV 1) EXICTNHUN KO TEXVOAOYID TG TANPOPOPIKNG BpioKovTal 61O
amOYELd TOVG, 1N EMTVYIO LOG £TOLPELNG AVATTUENG AOYICUIK®V GuoTNHaTOV Paciletal
Oyt UOVo OTIC LANPECIEG Ko TO TPOIOVIO 7OV TAPEXEL OAAG Kol GTOV avOp®OTIVO
nmopayovta. [Tio cvykekpipéva, Eva peydAo pepidlo g emtuyiog oviKeEL STKOLMULOTIKA
ota  Gtopo mov  amoptilovv TNV etaupeio, OTIS  OMPOCHOTIKEG OYECELS KO
KOWMOVIKOTEYVIKEG OTOQACGELS TOVG (ONAOON, KOWMVIKEC KOl TEYVIKEG OTOPAGELS
TOVTOYPOVE. TOL GYETICOVTOL UE TNV €TAIPEi0l KOL TOV UITOPOVV VO EMNPEACOLY TNV
EPYOTIKY] KOWVOTNTO).

‘Exovtag éva vylég, otabepd Kot 10avikd epyatikd mepBAAAOV, TO ATOTEAECUATO OEV
pmopovv va unyv givar ta avapevopeva. Ot d1popeg UM KOWVMVIKOTEYVIKES ATOPAGELS
oL UIopoLV va Taphovv amd po eToupeia, EALOYELOVY TOV KIVOLVO Vo EMNPECGOVY TNV
EPYOTIKN KOWVOTNTA O€ £Va LEYAAO KoL N avapevopevo Babuo [1]. Enuavtikég, peydieg
Kot €10KA OMOTOUEG OAAAYEC GTNV OPYAVOGT Kot TN doun piag etoipeiog umwopodv va
TPOKOAEGOLV  avemBounto Kowmvikd @awvopeve Ommg o @6fog, m  EAAewym
EUTIOTOGVVIG, EMKOVOVIOG KOl YEVIKA cuvepyaciag uetald tov epyalopévav [2]-[4].
Ta apvntikd avtd @avopeva £govv ®¢ enakoiovfo v Onovpyia SUTPOCOTIKAOV
TpofANUdT@V OV HE TNV GEWPE TOLG TPOKOAOLV CNUAVTIKEG KOBLOTEPNGES OTNV
enitevén tov otd®V g etapeiog. Ot KaBuoTepNGELS AVTES UTOPOVV VO LETAPPUGTOVV
o€ éva emmpdceheTo KOGTOG TO 0Toi0 OeV givarl apykd 0patd Kot av 0V aviyvevBel Kot
avTILETOTIOTEL Eykonpa pmopel vo owéEnbel akdun mepiocotepo. To emmpodcheto avtd
Kk6oT0C, elvar TeyviKd Yvootd o¢ Kowmvikd Xpéog kat duotuydg dev €xel Adafet v
AmOTOOUEVT] £PEVVA KOl TPOCOYT TOL TOV appolet [2].

O tepliocoTepES eTaPEieg avA TO TOYKOGHIO0 £XOVV eMKEVTPOEL o€ o GAAN Evvola Tng
avamtuéng Aoyiopkod, yvoot og Texvikd Xpéog, 010t oyetileTon OMOKAEIGTIKA LE TNV
TOWOTNTO TOV KAOJIKA TOV TOPEYOVYV Ol TPOYPOUUOTIOTEG KOl OC €K TOVTOV HE TNV
moldtnTa ToVL TPOoidvtog mov mapExovv. To Kowvmvikd Xpéog eivar Opme mo 16yvpod Kot
anpoPrento apov oyetiCeton pe tov avOpodmvo mapdyovia. Ot ddpopec AdOog
KOWOVIKOTEYVIKEG OMOPAGELS EMNPEALOVY AUECH TIG KOWMVIKES GAANAETIOPAGELS TV
gpyoalopévav, TV TpAy®YIKOTNTO TOVG, TNV KOVOToiNnon mov vimbovv oAAd Kot tnv
To10TNTO TOV VANPEGLOV oV TapExovv. Katd cuvénein, ennpedleton dpeca 1 mototnTa

TOV TTPOIOVTOG OV SNUIOVPYELTAL POV GVOUP®VA pe Tov vOopo tov Dr. Melvin Conway



7oL dtaTv®ONKe To 1968 [5], T0 AoyioKd ppEiTan TV 0PYAVOTIKT KO KOWVOVIKT SOUN
YOp® omtd avtd. Emmiéov, péca and pedéteg mov mparypatomoonkay, amodeiydnie mwg
10 Kotvaviko Xpéog pe OAEG TG apVNTIKEG EMTTAOGELS TOV TPOKOAEL, UTopel va 001 yNoEt
axopo kot og Teyvikd Xpéog [2]. H mbovh peiopévn moldtnta Kot Topoy@ytkoTnTo Tmv
epyoalopévav, Tpokalel YeVikEG KaBLGTEPNGELS GTNV OAOKANPMOT) TOV £PYOV Kot TEPOL
amd T0 OWKOVOUIKO GKkELOG, emnpedlel Guesa TV O Kot T0 KOPOG EVOS 0PYaVIGLOD.
Avtol etvar pepkol amd TOVE MO CNUAVTIKODS AOYOLG Yo TOVG OTOI0LG TPEMEL VL
OtepevvnOel mepartépm ovT®G Mote vo Ppebel o TpoémOC pe tov omoio Ba pmopel va

VTOAOYIOTEL TO YPEOC OLTO KOl Vo KatomolepnOel Eykaipa.
1.1 Hpopinpa

Ta d16popa TpofAnpata Tov avaeEpdnkoy o tave, etnpedlovy oe £va peydro Boduo
Vv emTuyio Kot TNV EuNUEPIO EVOG OPYOUVIGHOU OAAL KOl TIC GYEGELS TOL VILAPYOLV
peta&y Tov epyalopévev. Ot dtapopeg AdOog KovmvikoTeyViKEG amopdoelg ennpedlovv
NV TOPOYOYIKOTNTO, TNV IKOVOTOINoN Kol TIG OAANAETOPACGEIS TNG EPYOTIKNG
KOWOTNTOG Kol KOTE GUVERELDL 0d1YOUV GE £val LN OvVapEVOUEVO emmpOcHeTo KOGTOC.
Emopévmg, pe okomd v amo@uyn Tov damavnpod ouToD GUIVOUEVOL 1 CLYKEKPLUEVN
ATmA®POTIKY €pyacio KOTOTIAVETOL e TNV £PELVA KOl TNV dNUIovpyio €vOg YeVIKOD
povtélov mov va givar og Béom va TpoPAEyel pécw mpocopoimong by o etopeio 1
£vag opyavIG OGS avATTUENG AOYIGIIKAOY GuoTNHAaTOV gival 1) Oa Bpicketal o€ katdoToom
Kowwmvikov Xpéovg. H mpoPreyn avtr, Ba emtpéyel 6Toug S10QOPOVS OPYOVIGHOVS VL
€VTOTIcOLV TO d1dpopa TPoPANHaTa Tov TOAVOV VO ETIKPOTOVV HEGH GTNV EPYOTIKN
KOWwOTNTO OAAG 0V €ivol apylkd opatd Kol Vo T KOTATOAEUNGOVY OVTMG DGTE VO
amopvuyovv to  xewpotepa. Ilpokepévov va  emrevybel M mpoPreym  avty,
ypnowonomoape toug Acageic I'vootikobg Xdapteg (Fuzzy Cognitive Maps) mov pog
EMETPEYAV TNV ONUIOLPYio EVOC OTIKOV HOVTEAOV. To povtédlo ovTd, avomaploTd TIC
AAMAETIOPACEIS LETAED TMV SOPOPETIKMY EVVOLDV TTOV EUTAEKOVTOL GTOVS SLAPOPOLG
TOPAYOVTEG TOV LITAYOPELOVY £QV VILdPyEL KatdoTtaot Kowvmvikov Xpéoug.

Ta cuvoAikd amotéhespa mov AdPape amd OAEG TIC TPOCOUOUDCELS TOV EKTEAECTNKOV
Nrav wipa ToAd Oetikd. Ta dStapopa apvnNTIKA KOWOVIKE @atvopeva mov epgoviCovrot
HEGO OTNV €PYOTIKN KOWOTNTO Kol mOavOv vo unv eivor apyikd opatd amd Tovg

VELBLVOLG EVOG OPYAVIGLOV, avTiKaTOTTPilovTan HEGH amd TO LOVTELD LG, SNADVOVTOG



€101 TNV Gpeon avaykn yio KOTAToAEUNoT TOVG OGO TO SLVATO TO CUVTOHA. XTOYOG TOV
GLYKEKPLUEVOL HOVTELOL NTOV VO AOTEAEGEL £VOL 1IGYVPO EPYAAEID Yot TOVG SLAPOPOVS
OPYOVIGHOVE TTOV €MOVUOVV VO KATOTOAEUNCOVV TO AKPWOS SOmOvPd POIVOUEVO TOL
ovopdletoan Kotvovikod Xpéog kot ta teAKd omoteléopoto mov e&dydnkav amodeikvoovy

TNV EMITEVEN TOV.
1.2 Enépeva Kepdroro

Y10 ke@arao Teyviko Ymofabpo kou Bifrioypapikny Avaokornon Siveton puo TANPNG
e€Nynon Tov SpopOvV OpmV Kol GAIVOUEVMV GTO, OTTO10L AVOPEPETOL 1] GUYKEKPIUEVT
peiétn. Opot 6mwg Kowaovikd Xpéog, Community Smell kot Acageic I'vootikoi Xdaptec.
210 kepdrao MeBodoloyio tns Epevvog mapovcstdleTot 1| GUVOMKY £pEvva Kot PLEAETN
OV TPAYUATOTOONKE GTO TANIGLO TNG GUYKEKPIUEVNG OIMAMUATIKNG EPYAGTOG YioL TNV
enthvon tov mpoPAnuotoc kot v dnovpyio tov FCM povtélov. H avédivon tov
HOVTEAOL aLTOD TOL ONUIOLPYNONKE, TAPOLGLALETOL AETTOUEPMG GTO KEPAAOO ZTaTIKN
Avéioon. Olo T TEPAUOTA KOl Ol TPOGOUOIDGELS TOL EKTEAEGTNKAV LE GKOTO TNV
emoAnBevon g opBOTNTOG TOL pOVIEAOL TOVL dNUOVPYNONKE, avaAidovTor Kot
napovcstaloviar oto  Kepahowo Ileipauota kou Amoteléouara. TéElog, O o TO
ocvunepdopoto Tov e€dyOnKay amd TNV CLYKEKPIUEVN HEAETT OAAG KOl O1 LEAAOVTIKEG

10£€€G TOL VLAPYOLY TAPOLSLALoVTaL 6TO KEPGAao Lvumepdauara.



2 Teyviké Yropadpo ko Bifroypagiki) Avackénnon
2.1 Kowmviko Xpéog

O 6poc Kowvavikd Xpéog, 66ov apopd v Avantuén Aoyiopikov, avaldonke yio TpmTn
@opd 1o 2013 amd tovg Tamburri et al. [1] kot apyikd opictnke g va ampoOPAento
KOGTOC OV GLVOEETAL UE i un PEATIoT avartulakn KowvotnTa. Apyotepa, ot 1010t
ovyypoeeic to 2015 [2] emavampocdidopicav Tov 0po eENydvTag OTL AmOTEAEL €va
EMIPOCHETO Kol GLVEYDG OLEAVOUEVO KOGTOG OV GUVOEETAL LE KATOL 0OPOTO KO
apvnTIKa amoteAécpata mov epeaviovior péco oty ovomTuSlokn kowvotnta. Ot
AavOacuéves 1 Un PEATIOTEG, KOWMVIKOTEYVIKES AMOPAGELS, ATOTEAOVV TOV KOPLo AdYO
EUPAVIONG TOV GUYKEKPIUEVOD YPEOVS OLPOV EVOEYETOL VO, EXNPEACOVY GE £VO, OTLLOVTIKO
Bobud TG S1APOPES KOWMVIKEG OAANAETIOPACELS NG EPYOTIKNG kowotntag [2].
EmumAéov, to ypéog avtd eivor avdroyo tov Teyvikod Xpéovg, pe v dapopd OtL 10
tedevTaio oyetileTon e AVOUGUEVES TEYVIKES OTOPACELS Kol OYl KOWVMVIKOTEYVIKES KO
Bo mpémer vo AapPavovtor €icov vmoOYN Katd TV ovATTLEN €VOC AOYIGUIKOV

GLGTHLOTOG Y10 TV amoPLYR avemdvuuntov entmpochetov kdéotovg [1], [2].
2.2 Community Smells

Ocov a@opd 10 Teyvikd Xpéog, to omoio ovaeépbnke yw mpOTN @OpPA Oamod
tov Cunningham to 1992 [6], moAAEG POPEC OL TPOYPAUUATIOTEG TTPOTILOVV THV EVKOAN
Kot ypriyopn Abom mov pmopel vo eQoppootel dpeco ovti yio g kaAvtepn 1 TV
KaAOTEPN TPOCEYYIoN Tov Umopel va amoteAécel ypovoPopa. Me Aya Adywo, evd
yvopilovpe 6t vAOTOINGN 08V Elval GOGTI, OEV £XOVLE TOV XPOVO VOL TV VAOTOUGOVLE
KOADTEPO, TNV OEOOUEVN YPOVIKN OTIYUn Kot To avafPdiovpe vy apydtepa. Avti n
YPYYOPN Kot E0KOAN KOKY| oxedioomn mov pmopet va supfaiet kot va odnynoet oe Teyvikod
Xpéog opiotnke and tov Fowler [7] og code smell. And v dAAn, oto Kowvovikd Xpéog
VIAPYEL Lo avaroyn Evvola yvooth og community smell. H évvola avtr, omotelel éva
GUVOAO OO KOWMVIKOTEXVIKA YOPOKTNPIOTIKA Kol potifa (7). emavoiapPavopevn
oLYKOTOPOTIKY] GUUTEPLPOPA) KOL LLE TN GEPA TNG UTOPEL VO 0ONYNGEL GE KOTAGTAO
Kowwvikov Xpéovg. Me amdd Adya, amotelobv kdmoleg evoeiEelg OTL KATL Tnyaivel
AGBog péca oV €PYOTIKT KOWWOTNTO OGOV 0POPA TIC KOWVAOVIKEG OAANAETIOPAGELS TWV

atopwv mov v aroptiCovv [8]. ITapappdlovtag v Bempio mov avaeépOnke To Tavm
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oyetikd pe 1o Teyviko Xpéog, ot Tamburri et al. [2] avagépovy 611 t0 Kowvmvikd Xpéog
umopet va BewpnBel o¢ “Oxt amdivto cwoT ovamTLElOKY KOWOTNTO, TNV Oomoia
avoparovpe vo kavovue cmoty”. Tho kdtom Tapovctaloviol Ta o yvootd community

smells:
2.2.1 Organizational Silos Effect

To cLYKEKPYEVO PaVOUEVO HOpEl VO TOPOVGLOGTEL OTAV Ol EPpYacieg OV TTPEMEL VoL
TPOYLOTOTONO0VV 0O TOVG EUTAEKOUEVOVG EVOG £PYOV VOl EVIEANDC 0IGVVIETEG LETAED
TOVC. AVTO €YEl WG AMOTELEGLOL TNV EAAELYT EMKOIVOVIOG KOL TNV U1 OLLOAT GUVEPYOGTaL.
EmakdéiovBo avtdv, 1 yevikn omatdin Toépav (.. xpOvoS) oAAE Kot TO @OVOUEVO OTTOV
ot 10101 KOAKEG givar ypappévor 0o kot Tpeig popég (resource duplication), mov pe v
oelpd Tov 0dnyel og Teyvikd Xpéog. AAAo Eva onuovTikd amotéAespa lvar  Tdon Tov
EUTAEKOUEVOV VO EMKEVIPOVOVTOL OTOKAEICTIKG GE £VOV GUYKEKPIUEVO GTOYO, OV
QLOIKG, 6TV TPOKEWWEVT TEPIMTOOT €lvar 1 OAOKApwon ¢ epyaciog Tovg (Tunnel
Vision). H tdon ovtr], 0dnyel toug eumiekOUEVONG GTNYV AMYN TEYVIKOV OTOQACEDY
Yopic Vv dmapén tov amopaitnTov TEYVIKOL LEOPabpov, emmpedlovtog EppEca Tig
gpyoocieg g vmorowmmng epyotikng kowdtmrag. OAo to Mo TAV®, HELOVOLV TIG

TOaVOTNTEG EMTUYIOG TOV £PYOV.
2.2.2 Black-cloud effect

[Tapovcialetar dtav ta 600 mo Kdt® Eowvoueva Aappdvovy ydpa TV 1010 ¥POVIKY|
nepiodo. [IpadTov, 1 EAdelyn Kavadv atOp®V Tov va gival e BECT v YepLUPAOGOLV TO
YOO YVOGEMV Kot epumelpiog Hetalh opdowv mov epyaloviat 6€ S10PpOPETIKE TPOidVTa.
Ag0tepov, M EAMAEIYN KIVIATPOV KO EVKAIPLOV Yo ovTaAiayr] yvooewv. Ta dvo avtd
QOVOLEVO GE GLVOVAGHO, TPOKOAOVV GUYYLoN (LOOPO CHVVEPO) GTNV EMKOVOVIL TOV

EUTAEKOUEVDV.
2.2.3 Prima-donnas effect

EpeaviCeton k60 popd mov o opdoa TpoypappatioTdv gV ivorl 0EXTIKN G€ OALIYEG
IOV APOPOVV TIG ECOTEPIKEG OUOKAGIEG KO TO YOPOKTINPIOTIKA TG Emumiéov, axdpa
évag moapdyovtog stvar m dpvnorn g opddng Vo GUVEPYOOTEL, VO ETIKOIVOVICEL KOl

veVIKA va dgytel Bonfeta Kot vTosTPIEN amd AAAEG EEMTEPIKES OPAdES. AVTI M 1O10TEANG



KOl OLYKOTOPOTIKY] GUUTEPLPOPE UTOPEl Vo OMUIoVpYNoELl coPapd TpoPAnpata Kot

EVTAGELS LEGO GTNV EPYOTIKN KOWVOTNTA.
2.2.4 Leftover-techie effect

Oco avédvetoar o aplBudg tov mehatodv tOco ov&dvetor kor 1 mbovotnto va
TOPOVCIACTEL TO GLYKEKPIUEVO Povopevo. ['evikd, sppaviCetal éva yaopo HETOED TV
TPOYPOUUOTIOTAOV KOl TOV TPOCMOTIKOL TNG TEXVIKNG VTOSTNPIENG 0oV 1 TeAEVTAiOL
VIOOoVV  apKETA VIOTIUNUEVOL KOl TNV 10100 dpa. TOTELOVY TG €ivol OLTOL TOV
Bpiokoviar otnv mpdTn Ypopu Kot o dexTodV TPOTOL TA TOPATOVO OO TOVG TEAUTEG.
To ybopa avtd 0dnyel g EAAEWYT EMKOWVOVIOG KOl EUTIGTOCHVNG HETAED TOVG OAAGL Kot

G€ EYMIGTIKES GUUTEPLPOPEC.
2.2.5 Sharing villainy

[TpokaAeitor amd v EAAEWYN 1N KO OTOVGIOL KIVITPOV Yol OVIOAAOYT YVOGE®V 1
TPOCOTIKMV GLUVOAVTICEDV OAAL KO AtO TNV VOOTPOTTio TOL PEPOLY TOAAOL £pyalopeEVOL
va BewpoOV TV avToOALoyN YVOCEDV YAGILO ¥POVOL Kot Oyl KATL amd T0 0Toio Umopovv

Vo ETOEEANB0V.
2.2.6 Organizational Skirmish

H ovveyng adénon tov aplBpod tov gumhekOUEVOV OPYOVICUOV 1] ETAIPIOV GE £V
GLYKEKPIEVO €pYo av&dvet Tn mBovOTNTO ELPAVIONG TOV GLYKEKPIUEVOD (POLVOUEVOU.
Ooco0 0 apBpdg avtdc av&averal, 1060 TEPIGOTEPO LEAVOVTUL 01 AAAAYES TOL APOPOVV
TNV 0pYAVMGN Kol TNV 0OUN TOL €£pYov. ATOUHO OO OLOPOPETIKOVS OPYOVIGHOVS, WE
OLLPOPETIKO  TEYVIKO VTOPaBPO, SpOpeTIKd emimeda eUmMEPiOg Kol OLOPOPETIKN
€PYOCLOKT] KOVATOUPX, KOAOLVTIOL VO GLUVEPYOCSTOVV Yo TNV €MTEVEN €vOG KOWVOU
oTOYOL, & OmOTEAEGHO TNV OVOKOMo emwkowvwmviog kot v peloon g

TOPOYOYIKOTNTOGS.
2.2.7 Architecture hood effect

To cvykekpévo pavopevo cupPaivel Otav ta dropo mov eivar veHOvva Yo TV ANym
TOV OTOPACE®V Eivol YEOYPOPIKE OmOUAKPUOUEVE amtd To LRTOAOWTO UEAN TNG

kowotntag. H oamopdkpuvorn avth] éxel ®G omotéAecpio TOAAEC QOPEC Vo LRAPYEL



dVoKOAD GTNV aVOyVOPIoT TOV OTOU®V TToL gival vrevBuva 1 Tov AdYo micw amd pio
ouyKekppévn amodgact. To yeyovog avtod, ennpedlel onuavtikd tnv cuvepyacio LETa&D

TOV OTOL®V Kol EKONAMVEL U ETOYYEALUTIKES CLUTEPLPOPEC,.
2.2.8 Solution defiance

To @awvopevo avtd epgovifetonr Otav HEGH TNV EPYATIKY] KOWOTNTA VLIAPYOVLV
dlpopeTikd eminedo eumelpiag kol S1oPopeTiky KovAtovpa. H Stapopetikdtra avth
oonyel otv onuovpyioe vroopddwv mov amaptilovior amd ATopd e  KOwdA
YOPAKTNPIOTIKA. Ol LTOOUAOES OVTEC GPVOVVIOL VO, GUVEPYUOSTOUV HE TNV LIOAOITN

KOWOTNTO KOl 0yVOOUV TOAAEG POPES TEYVIKEG 1] KOWVMVIKOTEYVIKES OMOPAGELS.
2.2.9 Radio Silence

[Topovcialetor 6tav m doun pog etarpelag eivorl GKp®G TUMIKY, TOAVTAOKN Kot
amoteAeiton amd KAmoleg TLMIKEG Kol TOKTIKEG Oladwkacies. Ov dudikacieg avTég
TPOKOAOVV KOoBVOTEPNGELS 0TI O1dpopeg aALOYEG TOL TPOKEITOL VO, GLUPOVV GTNV
etoupeia aAAd Kot xpovotpiPn] 6Tovg epYOlOHEVOLG AOY® TMOV OTOLTOVUEVOV TUTIKAOV

EVEPYELDV OV TPETEL VAL AKOAOVOTNGOVV.
2.3 Aocoagsic I'vootikoi yapreg (Fuzzy Cognitive Maps — FCM)

Ot Acageic I'vootkoi Xdapteg (FCM) amotehodv dikTva GLUTEPOCUATOV TOV
GLVOLALOVY YOPAKTNPLGTIKA TOGO TNG AGOPNS AOYIKNG OGO KOl TMV VELPOVIKADV SIKTOMV
Kol gpeaviotnkav yoo Tpdtn @opd and tov Bart Kosko to 1986. Ot ydpteg avtoi
amoteAoVV enéktaon Tov ['vootikov Xaptdv yuo Toug omoiovg avaeépnke 10 ypdvia
vopitepo. (1976) o  Ron Axelrod mapovoialovioc 1o ®¢ Kotevbuvopeva Kot
AAANAOGUVOEOEVA YPAPTLOTO TTOV EPOUPUOCTNKAY Y10l TV HOVTEAOTOINOT TG ANYNG
AMOPACEMY GE TOATIK( KOl KOW®VIKA GuoTHHoTA. Ao TNV GAAN, ot Acageig ['vootucol
Xapteg, YPNOOTOOVVTOL EVPEMG Yo €PYACieg TOCO HovieAomoinomng OGO Kot
TPOGOUOIMONG, ovdAveNG, TPOPAEYNS Kot AyN G amopdoemy og cOvOeTa cvotiuata [9].
[Two ovykekpyéva évag Acapng I'vootikdg Xaptng amoteleitor amd KOUPovg kot akpa,
omov otovg kOuPovg ewodyovtal Ta otoryein mov Ba avoivBovv, evd Ta dKpa
Tapovc1alovy Tovg dtdpopovs Pabuovg emppone petad tov otoyeinv (causality)[10],

[11]. To erinedo evepyomoinomg Tov kdOe KOUPOV, SNAAST N OPYIKT TOV TIUY, GAAG KO



ta oTafcpéva drkpa opilovtar apykd pe pio T 1 oroia etvol Baciopévn oty yvoun
TOV EWIKOV TOL gkoToTE Y®POL. O1 KdpPot avtol aAinroemdpodv petalh Tovg Pdost
TOV OTAOLUGUEVOV AKP®V TTOV £XOVV OPIOTEL PEYPL E1TE TO HLOVTEAO Vo aTafepomoinBel 1)
VO TOPOLGLAGEL GLUTEPIPOPE KOKAOV. O1 AAANAETIOPAGELS OVTEC, TPOYLOTOTOLOVVTOL LE
6KOTO TOV VITOAOYIGLO TOV AVTIKTUTTOV TTOL EMPEPOLY 01 KOUPOL 0 £VOG GTOV GAAO OAAG
KoL € £V, GLYKEKPLUEVO KOUPO oV propel va amotelel TO KeEVTPKO KOUPO TOV HOVTELOV.
Ot Tég v KOUPov, pmopodv vo avikovy € Eva 0pog Tumv onwg [0...1] M [-1...1]
OToL Y10, 70 €VPO¢ [0... 1], xypnoonoteital 1) GLYLOEIONG CLVAPTNOT TOL SLOTNPEL TIG TIUEG
€VTOG TOL GLYKEKPLUEVOL EVPOVC:

f(x) = P 0

6mov A > 0 kot X 1 T ToVv oToLXEIOL

O Babuodg emppon|g Tov khbe KOUPoL og £va dAho, TapovoibleTat o€ va mivoka Papmdv
W mov amoteAgitot oo N apOud ypappdv kot N aptfud oemmiov (6mov N o apBudc tomv
otoyeiwv mov mepropfavovtat 6to xapt). O Babuog enppong evog koppov oeg Eva GALO
umopei va ivat gite BTKOG 1 ApVNTIKOC 1] KOO KO OVIETEPOG, SNANSN VO UMV TPOKOAEL
kapio emppon [12]. To otoyeio g ypapung enxnpedlel 1o otoryeio g oTANG pe éva,

Babuod emppong W 6nwc mapovstdleTal 6To o KAT® Sy POLLLLOL.

0 wl 0
W= -w2 0 w3
w4 -w5 0

Avaypappa 1: Iopddsrypa evog mivaxka Bap®@v éov 1 ypapun ennpedler Tnv oty

N1
wi ' w4
-w2
N2 | -wh { N3
w3

Avdypappa 2 : Ilapdderypa yéptn Bdcer Tov mivaka Pap®dv Tov Avoypappatog 1



3 MeOoooroyia g Epevvag

3.1 "Epevvo ka1 Movtelomoinen tov Kowvovikov Xpéovg

To mpOPANUO pe TO OTOI0 KATOTIAVETOL 1| CLYKEKPIUEVT] EPEVVNTIKY EPYacio ivar 1
yevikn poviehomoinomn tov Kowvmvikov XpEovg Kot Tov bToAOYIoHoD TOL HE TNV XPNon
tov Acapwv I'vootikov Xaptdv. O vmoloyopdc avtdg Ba avtikatomtpiler v
KOTAGTOOT Lo ETALPELNG 1] VOGS 0PYAVIGHOD OVATTUENG AOYICUIK®Y GLGTHIATOV Kot Oa
VIOyopeLEL €AV 1) €V AOY® eToupeia 1 opyaviopdc Bpioketar 1 Ba Bpioketal o€ Katdotoon
Kowwvikov Xpéovg. To povtédo avto Ba mpémet va eivot 060 1o SuvaTo o YEVIKO 0VTMG

wote vo uropet va vioBetnBel amd v omoradNToTE ETOPELN 1) OPYOVIGUO.

To apywo otddio g Epevvag meptlapupave capag ) peAétn Tov Acapov ['vootikdv
Xaptav mov Ba ypnoyomomBovv yua tov vroroyiopud tov Kowvavikoh Xpéovg ovtmg
wote vo Kotavondel o tpoémog pe tov omoio Ba émpene vo dounbel 10 CLYKEKPLUEVO
povtéro. Emumdéov, mpaypatomomOnke o exkteving pedétn tov Kowwvikod Xpéoug,
tov Community Smells mov umopodv vo 0dNyHcovy o€ avTd AALA Kol TOL AVTIKTUTOL
OV EMPEPEL GTOVS OLAPOPOLG OpYaVIoHOUS N etaupieg. H OAn mo mave perémn
TpaypatonomOnke péca amd o TAN0dpa SNUOGIELUEVOVY EPELVNTIKMOV ApOp®V TOV

KOTOTLAVOVTOL LE TO GUYKEKPLUEVE BEpaTaL.

Ye éva amo ta. apBpa avtd, ot Tamburri et al. [2] avamopiotodv Ta Mo yvooTd
Community Smells mov pmopodv va odnynocovv ce awtd 10 eEaipetikd MU0 Kot
damavnpd eowvouevo, pe v xpnon tov poviédov 6C (PA. Adypoupa 3). Thwo
ovykekpipuéva, to ke Community Smell arewovileton og o Eeyopiot katnyopio

(Category) mov pe ) 6€pA TG amoTEAEITAL OTTO:

1. Awkvpaveelg (Covariances)
Eitvon éva ohvoro amd cuvOnKec mov 0dnyoLV GTNV ELEAVIOT] TOV OUTIOV KOl TOV
OTOTEAEGULATV.

2. Auwrigg (Causes)
O1 Aoyotr mov odnyovv ato Community Smell kot w¢ ek TodTOL GTAL APYVTTIKG
OTOTEAECLLATO TOV.

3. Koataotaocsig (Conditions)

H vmopén pog Katdotaon mov onpatodotel Ty aAvcido oitieg-amoTeAEcUATA.



4. Evogyopevo (Contingent)
Olo ekeiva OV  €VOEYOUEVOC KIVOLVEDOLV OE TEPIMTOON EUPAVIONG TOV
OTOTEAECUATOV.

5. Xvvéreieg (Consequences)
Ta omoteléopoto mov emeéper n Vmapén tov Community Smell oe éva

opYOaVIGUO.

Méoa amd o poviéha avTd, TPayuaTonomonke n facikn avaivon Kot GLALOYN OA®V
TOV TopayOVI®OV 7oL €ivol YVOOTol OTL GUUUETEXOVV MG OLOKLUAVOELS, OlTieg Kot
anoteléoparta o €va Community Smell. Ao to poviéda avtd kpibnkav akotdAiniot
Kol omokAgiotkay OAOL Ol TAPAYOVIEG OV GLUUETEYOLY oT0, dtdpopo. Community
Smells o¢ kataotdoeg kot evdeyopeva. O AOYog TOL OTOKAEIGHOD OVTOV, €ivol TO
YEYOVOG OTL Ol GLYKEKPLUEVOL TAPAYOVTEG ONAMVOLY amtAd TNV VapEN oS KOTAGTAONG
N €VOG eVOEYOUEVOL PEGH BTV EPYOTIKT KOWVOTNTA Kot O&V HTopovV va, Hetpndodv katd
1660 av&dvovtat 1 pewdvovtal. To yeyovog avtd Kablotd advvatn TV YP1CILOToinom
toug oe évo. FCM povtého. Ot vmélowmor mopdyovies amoteAovV HeTaPANTEG,
KATOOTAGELS, YEYOVOTO 1] OKOLO KO EVEPYEIEG TOV UTOPOVV VAL EXNPEAGOVY OALY Kot VoL

EMNPEACTOVV OO AAAOVG TTopayovtes péoa o€ va FCM povtéro (BA. TTivaka 1).

— Context —
/ \
Condition
for
of v has
Cause » Category » Consequence
Tof Tof
Covariance Contingency

Awaypoppa 3 : Movtélo 6C [2]

ITpyn: Social debt in software engineering: insights from industry, yio ckonodg angikoviong
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IMivaxac 1 : O Srekopdvesic, To aitia Kol to. arotedéopata o€ kGO Community Smell

Community

Smell

AWOKOPAVGELS

(Covariances)

Avtigg

(Causes)

AmoteréopaTa

(Consequences)

Organizational

O ApBpog tov
ATOPACEMV TOL
Aoppdvovtor Kotd

NV S1apKELD TOV

AKpP®G 0GVVOETES EPYOTIES
peta&d atdpwv Tov

gumAEéKovTon 6To 1d10 £pyo

Téon va eotialecon
OTOKAEIOTIKG G Evav 0TOYO N
Amoyn yopig va evOlapEpESL

T1 ovpPaivel Yopw cov

Silos Effect . .
€pyov av&avel Tig
g "EMewym emowvoviag kot o
eCOPTHGEL; TV ) Resource Duplication
oy ovvepyaoiog
"EXenym and dropo mov va
EVEPYOLV MG GUVOEGLOL
peta&d TV opddwv yio "EMenym gpmiotochivng
O appde Tov aVTOALOYT YVOGEDY KOl
[IpwToKOAA®V TOL TAPOPOPLOY
Black Cloud
Effect YPNOLLOTOLOVVTOL Y10, Mn e€ovorodotnpéveg
ec
QUALTPAPIGLLO. TOV "EXAENy TpOTOKOAA®V i TpmTofovAieg amd HEA NG

TANPOPOPLDV

TPOTOPOVAIDV Y10l
KOWOToinom Kot

AVTOAAOYT] TANPOPOPLDV

EPYOTIKNG KOWOTNTOG

Amdkpoyn TANPOPOPLOV amd
HEAN TNG EPYATKNG

KowoTNTOG

Prima Donnas

O ap19uog v
ALY DV TTOL QVEAVEL
TOV QOP0 KoL TNV
apvnon péoa otV

EPYOTIKT KOWOTNTA

Adpdvelo oty opydveoon

KO TNV KowvoTtopio

Apvnon amd pEAN g
EPYUTIKNG KOWVOTNTOG GE
TUYOV OANOYEG TTOV

TPOKVITOVV

"EXhenym emcowvoviog

peta&d Tov LEAOV G

EPYOATIKNG KOWOTNTOG

Tunnel Vision

Resource Duplication

Mn cuvepydoun
CLUTEPIPOPE. HETOED T®V
UEADV TNG EPYOTIKNG

KOWOTNTOG
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O ap1Bpog Twv

TELOTOV TOV

Awoyopiopog peta&y

Eyowotikn copunepipopd

Left-Over TPOYPOUUUATICTMV KOl ‘Elkenym epmotoovving
. emPapvvel T0

Techie ) TPOCHOTKOV TNG TEXVIKNG
OUTKEKPUIEYO VIOGTAPIENG Ec@aipévn emkovmvia
QOLVOLEVO
O ap9uog twv XoUnAn pon TANpoeopLmv

Sharing GLVEPYUTMOV TTOV ‘EAewym kviitpav yo

Villainy EUTAEKOVTOL GE £V AVTOAAQYT YVOCEDV | ) ]

épyo

AVTOALOYT] YVOGEDV

Organizational
Skirmish

O ap1Bpog Tov
OPYOVIGLL®OV TOV

GUUUETEXOVV GE Eva

épyo

AMAayéc 6TV 0pyavmon

™G eTopeiog

Awpopetikoi TomOoL

EMKOVOVIOG

AlopopeTiKny KOLATOVPO KOl

eumepio

Kabvotépnon ‘Epyov

Architecture

Awomopd amopdcewy
OPYLTEKTOVIKNG (VoL unv

yvopilec moog eivor

Mn cvvepydoyn

GLUTEPLPOPA

Hood
vevhuvog 1| Tov AOYOo Tiow TepLopdvnon omoPacEDY
0o Lol AmTOPAcT)
Anpovpyio vroouddwv pe | Mn ovvepydoin
. O ap19pog v
Solution KOWA YOPUKTNPIGTIKA GLUTEPLPOPA
. OTOPAGE®MV KATA TNV
Defiance 516 o (6mwg eumepion ko
1pKeLeL EVOG EPYOV : :
KOUATODPE) IIeprppdvnon amopdcemv
Axpwg enionun doun
O apBpog tov .
OPYOVIGLOD
Radio Silence | amogdoewv katd thv Xpovikég kabvotepnoelg

dudprel EVOG EPYou

Axpog molvmhokn doun

0pYOVICLLOD

H ev AMyo pedétn mov mpaypatomombnke oto cuykekpipévo apbpo [2], dnidver 61t ot
dtpopot avtoi mapdyovieg mov mapovotdlovtal w¢ aitieg 0dnyovv oe évo. Community
Smell. To Community Smell pe tv oepd tov, 0dnyel oe Kamola APy TIKA OTOTEAEGHOTOL

Kot cVpPAAEL ovolaGTIKG 6TV EUPdvion Tov Kowvavikod Xpéovg (BA. Atdypappo 4).
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H dum pog perém Paciomke o pa avtiotpon Bewpia, 6mov pdcoV LILAPYOLVY AVTA
TOL OPVNTIKA OMOTEAEGHLOTO GE VYNAO 1 YOUNAO Babio, avaroya e Tov Topdyovia, TOTE
Vrapyel Kot o ovykekpiuévo Community Smell uéoo oty epyatikn kowotnta. Baoet
™m¢ Bewpiog avtig, dnuovpynoaue pepovousva poviéda FCM yio kd0e Community
Smell Eeyopiotd, amewovifovtag Tic ovoyetioelg petold TOV TOPAYOVIOV TOL
gumiékovtal oe avTo. O1 cLoYETIoES AVTEG SNADVOLY OTL €4V évag TapdyovTag avéndel

TOTE AVEAVEL 1) LELOVEL £VA 1} TEPIOGOTEPOVS AALOVG TAPAYOVTEG,.

Endpevo Prpa Ntav 1 avaivon OAmvV TV TopayOvVI®V TOV CGLUUETEXOVV o€ KAOE
LOVTEAD, OVTMG MOTE VO EVTIOMIGTOVV OAOL EKEIVOL TOV PEPOLV KOIVI GNUOCLOAOYIKY|
évvola (BA. IMivaxo 2) pe okomd v cvyydvevon Tovg oe évo mapdyovta. EmmAiéov,
TPUYLOTOTOWONKE Lidt OVOAVOT| LLE GKOTO TOV EVIOMIGUO TV KOW®MV Topaydvimv, ot
onoiot cvppeTEyovy og 800 N mepitocdtepo. Community Smells (BA. ITivaka 3). H mo
TOV® GUVOAIKY] HEAETN KOl avAALON HOG EMETPEYE TNV OMovpYyic €vVOG apyLKon
evomompévouv povtédov FCM, 10 omoio oamoteieiton amd tovg 31 mapdyovieg mov
TAPEUEVAV LETA TOVS ATOKAEIGHOVS KAl TIG GVYXOVEVGELS GLUTEPIAOUPOVOUEVOLD OADV
Tov ovoyeticewv tovg (PA. ITivaxa 4). Lto Adypoppo 5 mapovoidletal 0 apykod

gvomompévo povtédo FCM mov dnpovpynonke.

MMivakag 2 : Ov TOPAYOVTES TOV GUYYMOVELTNKAY A0Y® KOS £Vvolag

Yoyymveopévog
Hapdayovrac 1 Hapéyovrag 2
Hapdyovrag
Eyolotik Zopmeprpopd Mn Zvvepydoyn Mn Zvvepydoyn
GLUTEPLPOPEL GLUTEPLPOPEL

(Egotistical Behavior)
(Uncooperative Behavior) | (Uncooperative Behavior)

Kabvotépnon Epyov Xpovikn Kabvuotépnon KabBvotépnon Epyov
(Project Delay) (Time Delay) (Project Delay)
Opyavicpol ZovepydTeg Opyavicpoi
(Organizations) (Partners) (Organizations)
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IMivokog 3 : O Tapdyovteg mov gp@aviovion 6€ TeplocoTepa and Eva Community Smells

Napéyovrag Org.anizational g:::;z Prima Left-Oyer Sl-\aring Orgarfiza.tional Architecture Solt.xtion I‘iadio
Silo Effect Effect Donnas Techie Villainy Skirmish Hood Defiance Silence
Communication v 4 4
Tunnel Vision v 4
Resource Duplication v v
#Organizational Changes v v
Uncooperative Behaviour v v v v
Trust 4 4
Decision Ignorance v v
Different Expertise Level 4 4
#Organizations v v
Information Obfuscation v
Sharing Protocols v
Project Delay v v
Complexity of v v

Organizational Structure
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IMivokog 4 : O 31 Tapayovtes TOV GUUNETE(OVY 6TO0 Upytkd FCM povtého (ne * 6hot ou

TOPAYOVTES TOV GUUUETEXOVY MG omoTtELEspaTa oto. Community Smells)

# Maopayovrog 16 #Decisions

1 Communication* 17 Homophile Subgroups

2 Tunnel Vision* 18 Different Expertise Level

3 Resource Duplication* 19 #Structural Changes

4 Task Dependencies 20 #Organizations

5 Task Decoupling 21 Quantity of Information Flow*

6 #Organizational Changes 22 Knowledge Sharing Incentives

7 Fear 23 Knowledge Sharing Engagement*

8 Unreceptiveness to changes 24 Information Obfuscation*

9 Organizational Inertia 25 Sharing Protocols

10 Uncooperative Behaviour* 26 Unsanctioned Initiatives*

11 DevOps Isolation 27 Boundary Spanners

12 Trust* 28 Information Filtering Protocols

13 #Clients 29 Project Delay*

14 o 30 Complexity of Organizational
Decision Ignorance* Structure

15 Architecture Decision 31 Formality of Organizational

Dispersion Structure
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Socio-Technical Decision

-cost
-context <t
EB_ "me_s i +influgncedCharacteristics() causes 7 1_irnes_ir|
b 9 interviews 70 times i 3 interviews
' 8 interviews
causes

SocialDebt

|
h causes
"
s oot Social s Community Smell
9 interviews - ub-Optimal r?cu.al lructure leads to e -undesirableCharacteristicCause
-undesirableCharacteristicEffact .undesirableCharacleristicEffect
-undesirableCharactaristicCantaxt

mitigates leads ta

causes - : :
’ 19 time 3 times in
35 times 7 interviews 3 interviews [ 77 7| mitigates
6 interviews 2 times in ]
1 interview

i

mitigates ]
Mitigation

-undesirableCharacteristicCantaxt

-undesirableCharacteristicMitigation

Sub-Optimal Organisational Structure
-undesirableCharacteristicEffect

increases
-cost
entails .
Mitigates
7 times in
3 interviews
Resource Waste
108 timas inl
9 interviews
\ Code Churn
i
!
| 5
SocialDebtEffect (-} Repeated Coding
-cast - times |
<]‘| 7 interviews
Subversion bl
Trust
Time Delay Communicability
BadExperience Knowledge Sharing

| genarates

Avaypappa 4 : To o wave didypoppe wopoveraler o Community Smells va 0dnyovv 6g Kowvoviké Xpéog [2]
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Decision Iﬁnorance
(14)

#Decisions (16)

Homophile
Subgroups (17)

Fear (7)

Irreceptiveness to
change

(8)

Org. Structure
Complexity (30)

Different Exi)ertise
Levels (18)

Project Delay

(29)

Org. Structure
Formality
(31)

#Organisations

#Organizational #Structure

changes (6)

Changes (19)

Tunnel
Vision (2)

Communication

(1)

Uncooperative

Architecture
Decisions Dispersion
(15)

Behavior (10)

(20)

Knowledge Sharing
Incentives
(22)

Task Decoupling
(s)

EET
Dependencies (4)

Information Flow
Quantity (21)

Resource
Duplication (3)

Knowledge Sharing
Engagement (23)

Information

Obfuscation (24)

Unsanctioned
Initiative (26)

Boundar
Spanners (27)

Awdypappa 5 : To apyiké FCM povtéio

17



Metd v ohoxkAnpwaon tov apykod FCM poviédlov, n épguva GuveXIGTKE KOVOVIKG [LE
OKOTO TNV EVPECT TEPIGGOTEPWV GYECEMV UETASD TV TAPUYOVIMV TTOL CLUUETEXOVV GTO,
dtdpopa Community Smells. T tov kabe mapdyovia Eeywpiotd, mpaypotomombnke
LELOVOUEVT LEAETN £TG1 OOTE va BpeBodv ot attieg Tov TOV TPOKAAOVV (TaPAYOVTES TTOV
Tov emnpedlovv) aAld KOl TO OTOTEAEGUOTA TOL EMPEPEL O 1010C GE £€val OPYOVIGUO
(mapdyovteg mov emnpedaler). H épevva avty mpayuatomombnke kot péoo amd GAlo
onpoctevpéva apBpa mov dev oxetiCoviar pe o Kowmvikd Xpéog aAld KatamidvovTot

LE TNV EKTEVN OVAAVGT TOV TOPAYOVIMOV OV HOG EVOLOPEPOVV.

H pelé avtn giye og amotéleopa tnv e0peon evog LeEYAAOV aplBov VE®V GLGYETICEDY
oALG Ko TV TpocHnkn €E1 vEwv mapaydvtev mov cuvEBaAay 6TV SApOPO®CT TOL

TEMKOV pog povtélov (BA. Adypappo 6) kot mapovotdlovtot To KaTm:

1. Xvykpovoeis ko Awopayes (Conflicts)
O1 duapopeg evtdoelg Tov Umopel vo TPoKOYOLV HEGH GTNV EPYATIKT KOWVOTNTA,
TPOKOAOVY GOPapd TPOPALATO GTIG SIOUTPOCOTIKES GYECELS TOV EUTAEKOUEVAOV
emnpealovtag v eumotoovvn [13], [14] kot v mapayoyikdtta tovg [14] oe
éva tepdotio Pabud. Ot cvuykpovcelg avtég opeilovtar kKvupimg oty EAAenym
enicowvaviag petaé&d tov epyalopévov [14], [15]. EmumAiéov, ot 314¢popeg 16 vpég
eaptmoelc tov epyooiodv (Task Dependencies) mov avatifevior 6Tovg
epyalopévoug, cLUPariovy KaBOopPIoTIKA GTNV OMUIoLPYiD GLYKPOVLGEMY Kol
dapoydv, 0TV e101KE ToL ATON AVTA dEV PEPOLV TO 1010 Opapa [16].
2. Hapayoywétnta (Productivity)

H mopayoywodmta g epyatikig Kowotntag oyeTileTol QUECH LE TV ATOd00T
OAAG KO T TOL0TNTO EPYOCING TOV ATOU®Y oL TNV amaptilovyv. Oco mo ynAdg
elvar o Bafpog TapaymyikdtTog, TOG0 Mo TOAD ETOEEAEITOL O OPYAVIGHOG OAAYL
Kot ot 10101 o1 gpyaldpevor, peumvovtog mbavég KabvoTepnoelg 6To OA0 £pyo aALd
Kot emmpocbeto kootog [2], [14]. Onwg avagépOnke kor mo wave, 1
TOPUyOYIKOTTOL avT emmpedletar Gueco omd TIG SAPOPES OLOUAYES Kot
GLYKPOVGELS TOV UTOPOVV VO TPOKVWYOLV, Ol OTTOIEG OITOGTOVY TNV TPOGOYN TMV
EUMAEKOUEVOV  OAAGL KOl TG VTOAOING €PpYATIKNG Kowotntoc. EmmAidov,
obpemva pe tovg Tamburri et al., [2], Ta dStapopetikd eninedo epmepiog aALd Kot
TOV SPOPETIKOD TEVYVIKOV LIoOfadpov umopovv va cupfdiiovy oty peiwon

™G Topay®YKOTNTOG 08 €va peydro Babuo. v avtifen migvpd, onuovtikd
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KivnTpo ywoo v avénon g mopaywykotoc[l7], amotelel 1 epyacilokm
KOVOTOiNo™n Kot 0YaPIioTNON TOL VIMOEL | EPYATIKT KOWVOTNTA GTOV EPYUGLOKO
™me y®po kot v ®bel va mpooeépel o kaAdtepo dvvatd [18]. EmmAéov, o
VYNAOG Babudc avtaldayng YVvOGE®Y, TG PONG omapaitntov TANpoeopidv [19]
aALG Ko TG emkovaviog [15] pmopei va o@eAfoeL TNV TOPOYOYIKOTNTO 08 £Val
peydro Babud péca amd cupPovAéc Kal oxOALN amd TO EUTELPOVS GTO YDPO.

. Ilieon Xpovov (Time pressure)

H mieon ypoévov opileton wg m mieon mov ackeitonr otovg €pyaloOUEVOLS GE
TePINTOOTN oL EKTTVEEL 1) Tpobeaio Tapadoong voc £pyov, OLLMG 01 Epyacieg dev
Eyouv axopo olokAnpwbel. H miecon avtm, avédvelr oe kdmowo PBoabud v
napayoyikoémra [20] kot v ocvvepyacio petal&d tov epyalopévov [21], arid
Kupimg av&avel Tov oo un deknepainong Tov épyov [22].

. Epyocwoxn Ikavomoinen (Job Satisfaction)

H wavoroinon mov vidBovv ta dtopo 6tov £pyactokd Toug YHOpo Umopet va
amoterécel coPapd kivntpo yia avénomn g Tapaymykdmrag [18] aArd kot g
Helmong ™G ELPAVIONG SAPOP®V aVETIHOUNTOV QOIVOUEV®Y OTTMG 1) ONovpyio
vroopddwv mov amoptilovior amd dvsupesTUEVOLS  epyalopevoug N O
S ®PIGUOS TOV TPOYPUULATIGTOV KO TOV TPOSMOTIKOV TEXVIKNG VITOGTNPENG,
aPov 01 TEAEVTAIOL VIOBOVV 0PKETE VITOTIUNUEVOL GTOV EPYOCLAKO TOVS Ydpo [2].
H emkowovia [15] kot 1 eumotoocdvn [23] cvoppdirovv kabopiotikd otnv
draTnpnon evog VY1006 EPYAGLOKOD TEPPAAAOVTOG TOV UE TNV GEWPE TOV dtatnpel
KOVOTOMNUEVOVG Kot XOPOVUEVOVS TOVG £pYalOUEVOVS. ATTO TNV GAAT, TO VYNAD
eninedo eOPov mov mbavov va vidBovv ta GTOUO GTOV EPYACLAKO TOVS YMPO,
LEIMVEL ONLLOVTIKE TO €MIMESO TNG EPYOOIOKNG Kavoroinong [22]. O eo6fog avtdc,
pmopel va mpokvyel AOym tng mieomng ypdvov Tov ovapipOnke To AV, TV
TOADV 0ALOYDV IOV TPOKVITTOVV GTNV 0PYOvVOST oG eTarpeiog [2], Tov vynAod
Bobuov ToAlvmhokdTnTAG TOL PEPEL EVag 0pYOoVIorOs [22] ahAd kot tng EAAEyYMG
EUTIOTOGVVIG HECH GTNV EPYATIKY KowoTnTo [24].

Opyavotiki Aweedavero (Organizational Transparency)

Oco mo vyn\ etvar n do@dvelo. Tov OPyYAVIGHOD TOGO MO TOAD ALEAVETAL 1|
eumoToovvn petaéy Tov epyalopévev aAld kot mpog tnv dloiknon [25]. H
EUTLGTOCLVY| OLTH OMNUIOVPYEL GAPIOTEG SOMPOCMOTIKEG GYEGELS KOl LEUDVEL TNV

vrapén tapeEnynoemv. O Babuog Kowvomoinong TAnpo@opimv aAAd Kot 0 Babpog
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NG TO1OTNTOG KOl TOV OYKOL TOV TANPOPOPIHV TOV KOWOTO0VVTIAL, EXNPEALOVV
Betikd og Eva peydro Babud v opyavotikn dagdvela [25].

6. Hyeoia (Leadership)

O vrevbvvoc pag opddac (Team Leader) anotelei o€ £va onpavtikd Babud to
kA&l g emruyiag tg. Eivol 1o dtopo mov 0o mpoomabricer mpdto Vo
KATOTOAEUNOEL O1dpopa avemBOUNTO PotvopeEVE oL gpgovifovtol HEca otV
OHada TOV, TPOSTAODVTOG VO EVIGYVGEL TNV EUTIGTOGVUVI], TNV EMIKOWVMVIN KOl
mv ovvepyacio tov atopov mov v amaptilovv [24], [26], [27]. H
OOTEAECLUOTIKOTNTA TOV, EVIGYVETOL GE £va, LEYAAO Pabrd amd TV EUTIGTOGUVN

OV EMOEIKVOOLV T UEAT] TNE OULASOC TTPOG TO TPOSMTO TOL [26].

AxoOuN po GNUOVTIKY TANPOPOPIo TOL EVTOTIGALE KOTA TNV LEAETN LOG, Elval TO YEYOVOG
OTL V@ M dNpovpyio VITOOUAS®V TPOoKOAEl GOPapd TPOPANATO GTNV EXKOIVOVIOL KOt
NV cvvepyaoia pe TV vdAowTn epyotikn kowotnta [2], v idia dpa pmopei vo avénoet
TNV TOPAYOYIKOTNTO TOV opyavicpov. O Adyog ¢ avénong autrg, opeiietarl Kabapd
OTOV aVTAY®VIGHO ToL LIApyEl HeTald TV vImoouddwny Kot evepyel g kivitpo [28].
EmutAéov, o1 vTtoopddes avtég eVIGYVOVVY TIG 10€EG KO TIG AMOYELS TOV LELOVOTNTMV,
avEAVOVTAG £TGL TNV PON TANPOPOPLOV OAAG KOL TOV VY] OVTOYOVICUO UETAED TV
SLPOPETIKMV 10DV, 0L OToieg 00NYoHV GE YPNGLUO ATOTEAEGILATO. Y10 TOV OPYOVIGUO
[28]. Télog, evtomicape KAMOLOVE VEOLG TAPAYOVTIEG TTOV UTOPOVV VO ETNPEAGOVY TNV
OEGLELOT TNG EPYATIKNG KOWVOTNTOG GTNV OVTAAANYT] YVOCEWDV. APYIKA, EVOG OTULAVTIKOG
napdyovtag etvoar M EAdewyn ypoévov mov umopel vo TPoKLYEL OmO  SLAPOPES
KaOLOTEPNOELS OTNV OAOKANP®OOT TOL £pyov N Ady® avénuévov @oOptov epyaciog.
EmnAéov, o pOPog TG KaKNGg KPITIKNG KOl TOV KAK®V GYOAM®V oL mlavov va, deytodv
ot gpyalduevol 0tav dev yvmpilovv KAt 1} dev 10 Yvmpilovv cwoTd, Tovg 0oNyel 6To Vo
unv emlntovv TV ovToAlayn YVOoe®v. ATO TV GAAN, O TOPAYOVTOS EUTIGTOCUVN
avéavel oe éva peyaho Pobud Tig aAAniemdpdcelg petald TV epyalopévov,
EVOLVOUMDVEL TIG OYEGELS TOVG Kol YEVIKA TOVG KAVEL o OeTikovg 6TO Vo avTaALGEovy
yvooelg peta&y tovg [29].

Me tovg véoug Tapdyovteg aALG KO TIC VEEG CLUGYETIGEIS TOV AVOPEPONKAV TO TAV®,
OAOKANPOONKE TO PaCIKO KOUUATL THG EPELVOG OV APOPOVGE TNV LOVIEAOTOINGT TOL
Kowovikov Xpéovg. To teMkd FCM povtéro (PA. Adypappa 6) amoteleiton and 38

TapAyovteg ol onoiol mapovsidlovion oto Ilivaxa 5.
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IMivaxog 5 : Olot o1 Tapdyovteg Tov TEMKOD FCM povtélov (ue * 6ot oL TapdyovTeS TOL

emnpedaovy to Kowvoviké Xpéog)

# Mapayovrog 20 #Organizations

1 Communication* 21 Quantity of Information Flow*

2 Tunnel Vision* 22 Knowledge Sharing Incentives

3 Resource Duplication* 23 Knowledge Sharing Engagement™

4 Task Dependencies 24 Information Obfuscation*

5 Task Decoupling 25 Sharing Protocols

6 #Organizational Changes 26 Unsanctioned Initiatives*

7 Fear 27 Boundary Spanners

8 Unreceptiveness to changes 28 Information Filtering Protocols

9 Organizational Inertia 29 Project Delay*

10 Uncooperative Behaviour* 30 Complexity of Organizational
Structure

11 DevOps Isolation 31 Formality of Organizational
Structure

12 Trust* 32 Conflicts

13 #Clients 33 Productivity

14 Decision Ignorance* 34 Time Pressure

15 Architecture Decision 35 Organizational Transparency

Dispersion

16 #Decisions 36 Job Satisfaction

17 Homophile Subgroups 37 Leadership

18 Different Expertise Level 38 Social Debt

19 #Structural Changes
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3.2 Avalvon Badpov emppong (Weights)

O Babudc emppong pog GuoyETIoNG LITOONAGVEL 6Tl av avénbet Evag Tapdyoviag A mov
emnpedlel éva mapdyovia B, 1ote kot o mapdyovtac B avEdvetot 1) peidvetal avaioyo pe
tov Babud mov tov emnpedlel o A. ' v apykomoinon Tov emmEdOV EMPPONS OAMV
TV cvuoyeticemv Tov FCM, dnpiovpyndnkay tpic dS1opopeTiKd EpmTNUATOAOYLO TO OO0
oTAAONKOV OE EO1KOVG GTOV TOUEN TNG OVATTLENG AOYICUIKAOV GUGTNUATOV OE TPEIC
SPOPETIKEG doelg (AOY®D Tov peydhov Oykov TV epmTnocmv). Ot €101kol owToi,
amoteAobvtay  omd  Eumelpove  Mnyavikoug  Aoyiopkov,  Ymevbuvovg Opddmv
Aoyiopikot, Teyvikovg AtevBovtéc kar  AtevBuviég Tunudtov Aoylopikoy pe apketd
YPOVIOL EUTTEPIOG OTO CLYKEKPIUEVO TOUED.
H Baocikn popern tov epomoemy 6 OAo T0 EpOTNULATOAOYIN NTOV 1) akOAOLON:

o Xemowo Pabuod av avénbel o mapdyovrog A, av&dveyn peidver) Tov topdyovia B;
Ot BaBpoi emppong mov 360KV ¢ EMAOYES Y10 OAES TIG GLGYETIGELS TOV LOVTEAOL LOG
Nrtav ot akdAovOoL TEVTE:
[ToAV youniog
Xopniog
Métprog
Pnioc
[ToAd ¥nAdg

o ~ W e

Endpevo ot1do10 ™G peAétng, a@ov @uoikd AdPape OAEG TIS OMOVTNGCELS OO TOLG
€101K0VG, NTOV 1] 0VAALGN TOVG DGTE VOL VTTOAOYICTEL 0 GTAOUGUEVOG LEGOG OPOG EMLPPONG

KGbe GLoYETIoNG KOt 1 Kovovikomoinon tovg o didotnua [0...1].

o Apywm egpwtnon oe kabe epoNUOToAdYo Nty 0 Pabuodg sumelpiag Tov KAOe
GUUUETEYOVTO. GTO XDPO TNG AVATTLENG AOYICIKAOV cuotnudtov. Emopévmg, o
otafuIcpévog PEGOg Opoc vmoloyiotnke pe Paon tnv eumelpic Tov KdaOe
OLUUETEYOVTO, OIvovTag £T01 TEPIOGOTEPO PAPOG OTIC OMOVINGELS TOV TLO
gumelpv

e Ot pécot 6potl Tov VToAoyioTNKAY, KovovikoromOnkav amd e0pog [1...5] o [0...1]
00TMG MOTE VO, YPNCILOTONB0HV KOTA TNV TPOCOUOIMGT LE TNV XPNON TOV

Acapav I'vootikov Xaptov
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21 ovvéyela Tpocaprdcape OeTikd Kot apvnTikd Tpdonua yio tov kébe Pabuo emippong,
avéiloyo pe To av o mopdyovtog ennpedlel OeTikd N apvnTIKE £va 1| TEPLGGATEPOLS
dAlovg mapdyoviec. Xtov Ilivaka 6 mapovcsialovtal 6Aeg ol cuoyetioelg petalld Tov

napayovTov Tov cvuppetéyovy oto FCM povtédho pag aAld Kot o fabpog emppong Toug.

Me okond v ohokAnpwon g Pacikng Bewpioc otnv omoia facicTnKe 11 CLYKEKPIUEVN
dmAouatikny gpyocio (OnAadn O6tL n VIOPEN TOV TOPUYOVIOV TOL GUUUETEXOVV G
amoteAéopato e Eva Community Smell, dnidver v dmapén TOV GLYKEKPUEVOL
Community Smell kot kotd cuvéneia cupufaiiet oty eppdvion tov Kowvovikod Xpéovc)
voAoyicape kot tov Pobpd emppong Tov KAOE TAPAYOVTH/ATOTEAECUATOC OTO
napayovia Kowovikd Xpéog (kevipikodg mapdyoviag). ['a tov vmoloyiopd tov kdde
Babuov emppong, Bewpnoape 6t 6Ao tao Community Smells givor 1wodvvapo peta&d
T0VG, apa emmpedlovv tov mapdyovto Kowvwvikd Xpéog pe tov 010 akpipong faduo.
"Exovtag véym 1o mo méve oAl Kot Tov TpOTo [E TOV 0moio £yve 1 GLAAOYN Kot

Kataypoen Tov vréAomwv Babudv emppong:

1. ®éoope ™ Tiun tov ke Community Smell oe 1 (n eppdvion evog Community
Smell cuppdirer kabopiotikd oty dnuovpyia tov Kowvmvikod Xpéovg).

2. Awupéoape Tov Babud avtd pe tov aplipd tov Topaydvimv Tov GUUUETEYOVV GE
kabe Community Smell o¢ aroteléoparta

3. Ymoloyicape tov péco 6po tov Pabuod emppong my. oV EVOG TOPAYOVTOC

enpaviCetar og dvo Community Smells tore:

_ BaBudg emippori oto 1o Community Smell + Babpog empporis oto 20 Community Smell
= 2 (aptBubds supavions Tov Tapdyovia)

4. T tov Adyo 6t o mapdayovtag “Kabvotépnon Epyov” elxe tiun 1, 0écape v
Tiun tov o€ 0.9 Kot KavoviKomomcape OAES TIC VITOAOUTEG TIUEG
5. Téhog, mpocapudcape to TPOSNUO OTIC TWES avdAoyd pe To av ennpedlovv

Betcd M apvnrikd Tov Tapdyovia Kowvovikd Xpéog

Ytov Ilivoka 7 mapovsialovior 6Aot ot Pabuoi emppong tov Kabe mopdyovia mOv
ovpuetéyel o¢ omotélecpo oto kabe Community Smell, émov 1 tekevtaia oiin
Tapovoldlel Tov GLVOAMKO Babud emppong (Betikdc N apvnTikodg) Tov kdbe moapdyovta
oto Kowwvikd Xpéog. To ohokAnpopévo poviého FCM pe 6Aovg toug mapdyoves Kot

T1G CLOYETIoEIS TapovsLaleTat 6To Aldypappio 6.
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Mivaxag 6 : 'Okeg o1 ovoyeTioelg peTald TOV TAPAYOVTOV TOV cvupeTéovy 6to FCM povtéro

# Amo Ipog BaOpog Empporig [0...1]
1 Organizational Structure Complexity Project Delay 0.77
2 #Decisions Project Delay 0.49
3 Communication Project Delay -0.75
4 Different Expertise Level Homophile Subgroups 0.34
5 #Decisions Homophile Subgroups 0.40
6 Homophile Subgroups Decision Ignorance 0.77
7 Architecture Decision Dispersion Decision Ignorance 0.75
8 #Organizations #Structural Changes 0.80
9 #Structural Changes #Organizational Changes 0.45
10 #Organizational Changes Different Expertise Level 0.63
11 #Organizational Changes Fear 0.60
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12 Fear Unreceptiveness to Changes 0.78
13 Unreceptiveness to Changes Tunnel Vision 0.78
14 Unreceptiveness to Changes Recourse Duplication 0.58
15 Tunnel Vision Uncooperative Behavior 0.81
16 Organizational Inertia Uncooperative Behavior 0.51
17 Homophile Subgroups Uncooperative Behavior 0.92
18 Clients DevOps Isolation 0.36
19 DevOps Isolation Trust -0.68
20 Quantity of Information Flow Information Obfuscation -0.69
21 #Organizational Changes Communication -0.75
22 Knowledge Sharing Incentives Knowledge Sharing Engagement 0.81
23 Knowledge Sharing Engagement Information Obfuscation -0.61
24 Sharing Protocols Information Obfuscation -0.47
25 Boundary Spanners Information Obfuscation -0.56

26



26 Boundary Spanners Unsanctioned Initiatives -0.34
27 Sharing Protocols Unsanctioned Initiatives -0.28
28 Information Filtering Protocols Sharing Protocols -0.56
29 Information Filtering Protocols Boundary Spanners -0.39
30 Boundary Spanners Trust 0.55
31 Communication Recourse Duplication -0.64
32 Communication Tunnel Vision -0.69
33 Task Decoupling Communication -0.45
34 Task Dependencies Tunnel Vision 0.36
35 Task Dependencies Recourse Duplication 0.31
36 #Decisions Task Dependencies 0.73
37 Organizational Structure Formality Quantity of Information Flow -0.65
38 Trust Communication 0.91
39 Communication Conflicts -0.77

27



40 Task Dependencies Conflicts 0.75
41 Conflicts Productivity -0.79
42 Productivity Project Delay -0.73
43 Project Delay Time Pressure 0.81
44 Time Pressure Productivity 0.38
45 Time Pressure Uncooperative Behavior -0.43
46 Uncooperative Behavior Task Dependencies 0.44
47 Trust Uncooperative Behavior -0.84
48 Trust Fear -0.79
49 Fear Knowledge Sharing Engagement -0.70
50 Communication Knowledge Sharing Engagement 0.84
51 Project Delay Knowledge Sharing Engagement -0.84
52 Knowledge Sharing Engagement Productivity 0.78
53 Different Expertise Level Productivity -0.30
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54 Decision Ignorance Project Delay 0.79
55 #Organizations Organizational Structure Complexity 0.77
56 Architecture Decision Dispersion Information Obfuscation 0.70
57 Information Obfuscation Uncooperative Behavior 0.80
58 Unreceptiveness to Changes Organizational Inertia 0.74
59 Uncooperative Behavior Conflicts 0.86
60 Quantity of Information Flow Organizational Transparency 0.89
61 Sharing Protocols Organizational Transparency 0.68
62 Organizational Transparency Trust 0.88
63 Communication Quantity of Information Flow 0.83
64 Communication Job Satisfaction 0.79
65 Job Satisfaction Productivity 0.92
66 Job Satisfaction Knowledge Sharing Incentives 0.63
67 Organizational Structure Complexity Fear 0.62
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68 Fear Job Satisfaction -0.84
69 Job Satisfaction Homophile Subgroups -0.62
70 Job Satisfaction DevOps Isolation -0.60
71 #Decisions Fear 0.55
72 Task Decoupling Uncooperative Behaviour 0.45
73 Homophile Subgroups Productivity 0.48
74 Homophile Subgroups Quantity of Information Flow 0.36
75 Quantity of Information Flow Productivity 0.85
76 Homophile Subgroups Communication -0.63
77 Time Pressure Fear 0.84
78 Sharing Protocols Architecture Decision Dispersion -0.69
79 Communication DevOps Isolation -0.67
80 Conflicts Trust -0.90
81 Trust Leadership 0.88
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82 Communication Task Dependencies -0.53
83 Organizational Transparency Information Filtering Protocols -0.79
84 Leadership Communication 0.96
85 Leadership Trust 0.87
86 Leadership Uncooperative Behavior -0.82
87 Leadership Homophile Subgroups -0.58
88 Leadership Unsanctioned Initiatives -0.77
89 Trust Knowledge Sharing Engagement 0.87
90 Knowledge Sharing Engagement Decision Ignorance -0.72
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IMivokog 7 : O Badpog emppong Tov KAOE TapayovTo TOL GUUNETEYEL MG 0moTéAEoNO, 6 vo Community Smell pog To Kowoviké Xpéog

Organizational | Black Cloud Prima Left-Over Sharing Organizational | Architecture Solution Radio M¢éoog Babpég
Hapd
apayovTas Silo Effect Effect Donnas Techie Villainy Skirmish Hood Defiance Silence ‘Opog Emppong
Tunnel Vision 0.50 0.50 0.45
Resource Duplication 0.50 0.50 0.45
Trust 0.33 0.33 0.33 -0.30
Information
0.33 0.33 0.30
Obfuscation
Unsanctioned
o 0.33 0.33 0.30
Initiatives
Uncooperative
_ 1.00 0.33 0.50 0.50 0.58 0.53
Behavior
Communication 0.33 0.33 -0.30
uantity of
© Y 0.50 0.50 -0.45
Information Flow
Knowledge Sharing
0.50 0.50 -0.45
Engagement
Project Delay/Failure 1.00 1.00 1.00 0.90
Decision Ignorance 0.50 0.50 0.50 0.45
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3.3 Avdlvon tov dwetnudrov (intervals) tov FCM

Emopevo 6tddio g €peuvag NTav 1 LEAET TOV SOGTHUATOV (ACAPOV GLVOL®V) Yia
kéOe mapdyovia mov mephapfPdvetal oto poviéAo FCM. ITo ocvykekpipéva, OAot ot
Tapayovieg Ba Empene vo, YwPIoTOVV G€ KAmolo acopr] cbhvora (apBuntikd), 0mov o€
Kabe cuvoro Ba vrdpyet o epunveia [10]. Me awtd tov tpomo, n apluntikn Ty Tov
K@0e Tapdyovia TOGO GTNV apyn 0G0 KOl 6TO TEAOG TWV TPOCOUOIMGE®V, Ba umopel va
uetappaotel og évvola (defuzzification). Ta chvora avtd, dnmg Tapovsidlovial Kot 6To.
0 KAT® StorypAppoTa, VITEPKaALTTOVTOL LETAED TOVG. To Yeyovog avtod, TpokvITel Héca
a6 v Oempia ™G acaEng AOYIKNG otV omoia avapépnike Yo Tpdt eopd o Zadeh to
1965, 6mov éva oTotyeio EvOg aoapovg GUVOAOL givarl emiong éva oTotyelo KAmolov GAAOD
ac0aPOVS GLVOLOL pe Kkdmoo Pabud cvppetoyns. H vrepkdivym avtn, npocdidet v
afePardmra v omoia e€etdlel M acoENG Aoywkn Kot oyeTileTor ME TIS SUAPOPES
avOpomves yvomotikég depyaocies. [a mapddetypa, 1o VYog evdg atdpov amotedel Eva
VTOKEYEVIKO Kol aoaPn Topdyovta, agov ot andyelg diotavtol. To Tt Bempovpue gpeig
OYETIKA LE TO VWog umopel var dapépel KaTd TOAD amd TO TL TMOTEVEL KATO10G GAAOG.
Emmhéov, dev vapyet pia Eekabopn ypoapun (crisp boundary) mov vo ywpilet to yopnio
LLE TO HETPLO avaoTNa 1} TO HETPLO HE TO YNAS avdotnpa. ITo kit mapovsidlovrol dra

Ta O1CTHHOTA TTOV ETAEYONKOY Y10 KAOE TOpdyovTa TOV LOVTEAOL:

1. Mapayovrog “Boundary Spanners”:
Méoa omd v Piproypoeio pog [4], dwmotdbnke OTL 0 GLYKEKPIUEVOG
TOPAYOVTAG UTOPEL VOL OPEANGEL [oL ETopeia 1) Evay opyavicpud otav epgavifetot
og éva Aoyiko Babud. ITo ovykekpyéva n un dvmopén Boundary Spanners 1 n
omopén evog peydlov apBpod and Boundary Spanners, pmopei vo mpokaréost
TPOPANLLOTA GTNV EPYOTIKT] KOWVOTNTOL:
e Kaborov Boundary Spanners: Kavévog covoeopog Heta&h tmv opadmv
YOl AVTOAAQYT] YVAOGEDV Kol TAPOPOPLDV
e Meydhog apiBudc and Boundary Spanners: Ildpo molioi cvvdecuot
HeTall TV OUAd®V TPOKOAMVTOS LEYAAN GOyyLoN
Emopévac, 0 apbpog twv Boundary Spanners 6o mpénet va mapakolovdeitan
OTEVA KO VoL EAEYYETOL AtO TOVS LITEVOHVVOLE TOV OPYAVIGHOD POV EVAD UTOPET

vo. TPocPépel TOAG OeTikd o€ €va opyavicpd OGOV 0QOpd TNV OVTOAAAYT
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YVOoE®V, TNV 1010 dpa pmopel va mpokarésel coPapd mpoPAnuata. ['a tov Adyo
avtd emAiéyOnkav to 000 MO KAT® OloTHMHOTE (0COE GCUVOAQ) 7OV

napovctdlovtal 6to Awdypappa 7.

0.0000 ©0.1000 0.2000 0.3000 0.4000 0.5000 0.6000 0.7000 0.8000 0.9000 1.0000

Avaypappa 7 : To Swactipota Tov Ttapayovra Boundary Spanners

I. [0..0.75) — Avembduntog ApiOuodg: xaboéAov Boundary Spanners 1
ueyarog ap1Bpog and Boundary Spanners

ii. (0.25...1] — EmBuuntoc ApiOudg: vmapén Aoykod aptbpov amd Boundary
Spanners

IMivokog 8 : Moupadciypota Tov dtectnuartoy Tov Tapayovra Boundary Spanners

Twn AvemOounTtog EmBupntog
0.12 100% 0%
0.34 82% 18%
0.50 50% 50%
0.65 22% 78%
0.76 0% 100%
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2. Mapayovrag “Kowvoviko Xpéog”:
Mo tov kevipikd moapdyovia tov pHovtéov, emAéyOnkav to Tpio. MO KAT®

dloThuaToL:

0.0000 0.1000 0.2000 03000 0.4000 05000 0.6000 0.7000 0.8000 0.9000 1.0000

Awdypappa 8 : Ta dweoctipate tov Tapdyovra ‘Kowoviko Xpéog’

i. [0..0.3750) — XounAdg Pabuog: kabBoAoL M eAdyoTN  EREAVION
Kowmvikov Xpéovg

ii.  (0.1250...0.8750) — Métprog Pabuods: pétpla Ko eAeyyOUEVT] EUPAVION
Kowmvikov Xpéovg

iii.  (0.6250...1] — YymA6 Babuog: vynin eppdvion Kowvaovikod Xpéovg

Mivaxag 9 : MMapadeiypata TV S106TNRATOV TOVL Tapayovto. ‘Kowvoviko Xpéog’

Twn Xaopniog Métprog Yynirog
0.05 100% 0% 0%
0.25 50% 50% 0%
0.49 0% 100% 0%
0.65 0% 90% 10%
0.88 0% 0% 100%
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3. T 6A0vg TOVG VTOAOITTOVS TAPAYOVTES EMAEYONKAY TEVTE SLOGTNNOTO:

0.0000 0.1000 0.2000 0.3000 0.4000 0.5000 0.6000 0.7000 0.8000 0.2000

1.0000

Y

Awaypappa 9 : To dweotypata (intervals) Tov rapayovrov

Mivaxag 10 : Mapadciypoto TOV S106TNRATOV TOV VTOLOT®OV TUPAYOVTOV

(0...0.1875] — TIIoAd younAdc Pobuog: moAd younAn eueavion Tov

TOPAYOVTOL

(0.0625...0.4375) — XapnAog Babuoc: yoaunin epneavion tov mapdyovra

(0.3125...0.6875) — Métprog Babudg: pHETPLO ELPAVIGT) TOV TOPAYOVTOL

(0.5625...0.9375) — YynAdc Babudc: vymin epeavion tov mapdyovio

(0.8125...1] — TIoAd vynAdg Pobuog: moAd vymAn euedavion Tov

TOPAYOVTOL

Twn Mord Xapnrog Mérprog Yyniog IHoAY
Xapniog Yyniog
0.10 70% 30% 0% 0% 0%
0.33 0% 86% 14% 0% 0%
0.52 0% 0% 100% 0% 0%
0.87 0% 0% 0% 54% 46%
0.94 0% 0% 0% 0% 100%
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I"a va vroAoyiotel o Babuog cvppetoyns tov kdbe ototyeiov oto kdbe acapn cvvolro,
Omm¢ paiveton otoug o mave [livaxeg 8, 9 kot 10 yio kaOe Tapaderypa, ypnoonoteital
N tpamefoedng ovvaptnon pélovg p  (trapezoidal membership function) n onoia

TapovctaleTal To KAT® [ TV ¥pnomn tov fondntikov Aaypdappatog 10.

M
A

B > X

Awdypappa 10 : BonOntiké swdypappa yio avdiven covaptnong péiovg

(0 perx <a
x—a
= pera < y<p
Hrapy®=4 1 per B<x<y
(;%i,( pery<x<§¢ )
. 0 pery > 8§

OOV . 1 TIUY| TOV GToLYElOV/TAPAyOVTOL

Y- Ylo T T Tov Topdyovta ‘Boundary Spanners’, o omoiog ywpiletat o€ dV0 acapn
ovuvoAa, M ovviptnon Ba ypnowomonBel dVo Eopég Yoo va. voAoylotel 0 Pabudg
oupupeToyng oto kdBe éva amd oavtd. o tov mapdyovia ‘Kowwvikd Xpéog 0Oa

ypnoonomel tpeic popég Kot 00Tm KabeENG.
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3.4 Avaivon I'evetikov AlyopiOpov yio Ayn ATopacemv

Ot duapopot opyaviopol mov Ba vioBetoovy o poviého pog, Ba eivar oe Béom va
mpoPréyouv av Ba PBpiockoviar oe katdotaon Kowwvikov Xpéovg alrhd kol vo
VTOAOYIGOVV TOV BaBUd ELPAVIONG TOV CLYKEKPIUEVOL Gotvouévov. To povtédo pag, Ha
dMGEL TNV dUVATOTNTO VAL YIVOLV OVTIANTTA S1APOPa OPVNTIKA KOVMVIKG QUVOLEVE, TTOV
Aoppévouy ympo 6Tovg 0pYavIGHODS 0AAG dev elvar apyikd opatd 1 ot vrevHLvOL TV

OPYOVIGUAOV deV YVOPILOVV TOV OVTIKTLTTO TOV EMPEPOLV.

e mepintoon 6mov 10 Kowwvwvikd Xpéoc mapovotdlet Eva vymAad Babud epepdviong, ot
JLOIKOVVTEG TOV OpYOVICUDV Ba Tpémetl va, AABovy T amapaitnTa LETPO OVTMG MOTE VO
HeLwGovY Tov Babud avtod tov eapeTikd MOV PALVOUEVOL TTOV Bal TOVS ATOPEPEL
LeYOAN avénon tov k06Tovs. Ta PéTpa avTtd apopolv d1dpopeg anoPdcels Tov o mpénet
va ANeBovv and tovg vrevBuvovg ANYNG aTOPAGE®Y MGTE OAL TOL APVNTIKE QOVOUEVOL
vo petwBodv aAld kot va evioyvBovv OAol Ol TaPAYOVIEG OV EMPEPOLY BeTikd

OmOTEAECLLOTAL.

OMlot o1 mapdyovieg mov mepwieiovion Yyopow amd 10  Kowovikd Xpéog
avtikatontpilovtal péca amd To HOVTEAD MG, EMOUEVEMS Ol opyovicol Ba mpémel vo
amopocicovv Tt akpPog Bo mpémel va aALAEEL £TOL DOTE VO TAPOVCIAGTEL P OETIKN
e&EMEn. o 11g amopdoelg avutég, ot vevBovvol Bo pumTopovV va KAvovy YpNom EVOG
YeVETIKOL aAydpBpov, mov Ba tovg ddcel TV dvvotdtTo Vo, €EETACOVY dLAPOPES
VIOOETIKEG TEPIMTMOGELS Y10 ANYT OTOPACEMY TOV 00NYOLV GtV €mBuunTH AVCN TOV
TPOPANLLOTOG.

Me omdd Adywa, o oAyopiOpog avtdg, eEeMocel TIG TIHEG TOV OPYIKAOV ETITEOWOV
evepyomoinong (activation levels) ue oxond tov evtomioud tov BEATIGTOV TI®V OV OOl
00N YNGOLV &Va 1] TEPICCOTEPOVS TTAPAYOVTEG EVOLUPEPOVTOS VO PTAGOLY GTIG TEAIKES
niég (final activation levels) mov emiBupodv ot vaevBuvol AqyYne anoedcewy. Apa, o
aAyOp1OLOG AV TOG TPOGPEPEL TNV SOLVATOTNTO LEAETNG OGOV OPOPE TO TS TPEMEL VO, EIvOi
oL OPYIKES TIHEG TV KOUP®V TOL YAPTN £T61 OGTE 01 KOUPOL EVOLAPEPOVTOG VOL EXOVV TIG
teMkég emBountég Tpég, my. yopunAog Paduog Kowvovikov Xpéovg kot ynidc Babudg

EUTIGTOGVVTG.

[T avoAvtikd, o0 cLYKeKPEVOS OAYOpOHoc mapéyel o dladtkacio avalntnong

BérTioTOV emmédwv evepyomoinong, dtnpavioag kot eéelMocoviag évav mAnfuoud
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(Population) vroyneiov Moeswv (Individuals) [30]. H dwadikacio vroroyiopo EeKiva pe
Tyl apyKomoinon TV vToYNePimv Ace®v, 6oL KABE vIOYNPLH AVCT amoTeLEl Eval
nivako pe to eninedo evepyonoinong Tv KOUPwv, mov oynuatiCovv v TpdTn YEVIA TOV
TAnBvopov. Xtn cvvéyeln, a&lohoyeitan ) kataAinAointa (Fitness) tng kabe Adong, kat
emAéyovion avtéc pe tov Péltioto Pabud kotolinAidintoc (Best Fitted). v
TPOKEEVT TIEPIMTOON, 1 KATUAANAOANTA OOTEAEL TNV d10QOPE LETOED EMBLUNTOD KO
VTOAOYILOUEVOV EMTEDOV EVEPYOTTOINGNG TOL KOUPOV EVOLOPEPOVTOG, APa OGO TLO KOVTHL
010 0 t660 mo PéAtio eivar. Ot Aoelg avtég, veioctavtarl petairdéelg (Mutation) kou
dwaotavpmoelc (Crossover) [30] ovpupova pe xdmowon mbavotnto  (Probability),

oynpoatifovtag £tot Ty véa yevid mov Ba e€etaotel:

o  Metdhhaén: AAloyn evog emmédon evepyomoinong yio kdbe vroynelo Ao
¢ Awoctavpwon: AvioAlayn OPWGUEVOV EMITEOWV EVEPYOMOINONG UETAED TV

oYM PimV AGEMV

H dwdwacio avt emavolopuPdvetar yioo €vov opiopévo aplipd  EmavoAyemv
(Generations) kot o aAyopiOupog tepuatileton eite 6tav o kOuPog M ot kouPot
EVOLLPEPOVTOG PTAGOLV 6TO emBountd eminedo evepyonoinong | 0tav oAokAnpmBoidv ot
enavolnyelg. H Abomn mov amodidel tov Bértioto Pabud korodinidintog (Best Fitness)

o€ OLEC TIG YeVIEC TapExel kat Ta BEATIOTO eMimeda EvepyoTOiNnoNG.

O alyoplBuog avtdg, mov mapoayopndnke amd tov Ap. Avdpéa Xpioto@dpov,
ypnoomomOnke emmAéov Yo TG OAPOPEC TPOCOUOUDCELS KO TEPALOTO TOV
eKTEAéOTKOY pPE oKomd TNV  emoAnfevon g opBOTNTOG TOL HOVTEAOL TOL
ONpovpyNnke AL Kot TNV HEAETN TOV EMTEIWV EVEPYOTOINONG TV KOUP®V OV

nephapPavovrtal o avTo.
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4  Xratwn Avaivon

2T0 GUYKEKPLUEVO KEQAAOLO TOPOLGLALETAL | TANPNG AVAAVGT TOL HOVTEAOL 1 OAALDG
TOV YOPTN 7oL OMpovpyNOnke xoatd v peAém pog. H ovykekpiuévn avéivon
TPOYHOTOTOMONKE Ue KOdKO Ypappévo oe yAwooo mpoypaupaticpod MATLAB, o
omoiog mapaympninke amd tov Ap. Avdpéa Xploto@dpov, EPELVNTIKO GLVEPYATT TOL
SEISS research lab oto Tpquo HAektpordyov Mnyovikov kot Mnyovikdv
HXextpovikdv Ynoroyiotdv tov TEITAK [31]. O cuykekpiuévoc xaptng mov avorlvdnke,
nepAapPavet 6Aovg tovg Pabpovg emppong (Bapn), 6mov N ypapun emnpedlel v oTHAN
(ITAPATHMA 1) kot amoteAeitar and 38 kouPovg N (mapdyovteg) ko 101 axpég E
(ovoyetioeig peta&d Toug). H mukvotnta (density) [32] tov cuykekpipévov yapt ioobtot
pe 0.0718 mov tov kabiotd o€ pecaio KATATAEN KOl VTOAOYIGTNKE HE TNV MO KATM

eglomon:

E

density = N(N——l) (3)

O1 GLVOMKEG aKpEG TOV €1GEPYOVTAL GE £va KOUPO (dnNAad1| ot emBpAcElS TOV dEXETOL)
QAL Kot 01 GUVOAIKEG aKUES TOV eEEpYOVTOL 0O 0V TOV (ETOPAGEIC TOL TPOKAAEL O 1010G

og GAlovc) Kabmg Kot ot TiéG Toug Topovctalovral oto Iivaka 11 émov n oTHAn:

In Degree (InDeg) avtictotyei 6Tov aplOpd TV aKUdV oV EIGEPYOVTL GE EVa. KOUPO:

N
i

Out Degree (OutDeg) avtictoyei otov aplfud tov akudv Tov eEEpyovot amd Eva KOuBo:

N
OutDeg; = ZWU #0 5)
j
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Total Degree (TotalDeg) avtictoyei 6tov GuVOMKO aptOpUd TV OKUOV TOV EIGEPYOVTOL

Ko e&€pyovron Tpog kot amd Eva KOuPo:

TotalDeg; = InDeg; + OutDeg; (6)

In Degree Average (InDegOA) avtiotolyel 6tov HéGo Opo TOV AKUMV TOV EIGEPKOVTOL

o€ éva kopPo:

InDeg;
N-1

InDegOA; = (7

Out Degree Average (OutDegOA) avtiototyei 6TovV LEGO OPO TV OKUMV TTOV eEEPYOVTOL
amo éva Koupo:

OutDeg;

N1 (8)

OutDegOA; =

Total Degree Average (TotalDegOA) avrtictolei 610 pECO OpPO TOV OKUOV TOL
gloépyovtat kot eE€pyovtat amd tov ke kouPo:

TotalDeg;

TotalDegOA; = 2N =1

©)

In Value Degree (InValDeg) avtictoyei 610 cuvolkd Pabud emppong mov déyetat o
K0 kopPog:

N

InValDeg; = Z abs(w;;) (10)

L

Out Value Degree (OutValDeg) avtiototyei 6to cvvolkd Poabud mov exnpedlel o kKabe
koppog:

N

OutValDeg; = Z abs(wij) (11)
J
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Total Value Degree (TotalValDeg) avtictoyei o610 d0potoua Tov cuvoilkod faduod Tov

emmpedlel oAb ko emmpedletal Evag KOUPog:

TotalValDeg; = InValDeg; + OutValDeg; (12)

In Value Degree Average (InValDegOA) avrtiotolyei 610 HEGO OpO TG EMPPONG TOL

déyeTan £vog kOpPoc:

Out Value Degree Average (OutValDegOA) avtictotyel 6T0 HEGO OPO TNG EXLPPOTG TTOV

npokalel 0 kéOe kopPoc:

OutValDeg;
X' 2 abs(wy;)

OutValDegOA; = (14)

Total Value Degree Average (TotalValDegOA) avtiotoiyel 6to péco 6po ¢ empPong

OV O&YETAL Kot TPOKaAel 0 kaBe koOpPog:

TotalValDeg;
2x YNy abs(w;;)

TotalValDegOA; = (15)

Emniéov, mapovcidlovior 6Alot ot KOKAOl emppong mov meptAapfdvovtol pHéco o6To
xGpTN, OMOL KVUKAOG €mMPpPOong eivar M €vapén o emppong amd éva KouPo kot m

OAOKANPMOGT] TG GTOV 1010, OTTMG PAIVETOL GTO MO KAT® S0y POLLLLOL.

| KéuBoc A |
-(}.53 o +o,z\1a
Koupoc B Koupocg Il

Avdypappa 11 : Koklog emppong (apvnTikdc) 42



Ot kbxAotl avtol ywpilovral oe BeTikovg Ko apvNTiKovg Omov:

o  Oetkds: meprhapPdvel gite povo Betikég emdpdoeig | Luyd aplOud apvnTIKMOV
EMOPACE®VY KO 00NYEL 6 GLVEYN AHENGN TOV EMTEDOV EVEPYOTOINGNG

o  Apvntikdg: mepthapPdver povo aplBud apvnTiKOV EMOPACEDV Kol 0dNYel o€
ocvveyn pelwon Tov emmédov evepyomoinong m.y. to Awdypoupo 11 mapovcidlet

Evav apvnTiKod KOKAO ETPPONS

O voAoYIGHdc ToL aplBoL TV BETIKOV Kol apvNTIKOV KOKA®V TOL VIAPYOVYV GTOV
YOPTN OAAQ KOl GTOVLG OMOIOVE GLUMPETEYOLV Ol KOpPol, €ivol oamapaitnTog Yoo vo
GLUTEPGVOVLLE TNV TAGT TOV LOVTELOV OGOV apopd TNV abénon N ™ Helmon Tov EmTESOV

gvepyomoinong.

Ymv otmAn Positive Cycles (PCycles) mapovoidletar o apifudc dhmv tov Betikdv
KOKA®V 10V cuppetéyel o kabe koppog, eved oty otin Negative Cycles (Ncycles)
nopovoldletat 0 apliuog OV TV apvnTiKdV KOKA®V yo kaOe koppo (BA. TTivaka 11).
INa toug kKOuPovg 6mov GvuueTEYOLY GE peYOAOTEPO aplOUd OeTikdv KOKA®V TOPd
APVNTIKOV, VTOONAMVETAL 1] AOENCT TOV EMTEIOV EVEPYOTOINONG TOVS. AVTIOETMG, OAOL
ot vmoAourol KOUPOL OV GUUUETEXOLV G UEYOADTEPO APOUd aPVNTIKOV KOKA®V

TaPOLGLALOVY LEI®ON TOL EMTEOOV EVEPYOTOINGNG TOVG GTO TELOG TMV KUKAMY OUTMV.

[T ovykekpyiéva, oto xaptn pog vedpyovv 872 povadikoi KhkAol. Amd Tovg KOKAOLG
avtove, ot 523 eivar Betikoi evd ot vrorowor 349 givar apvntikoi (BA. [Mivaxa 12). To

YEYOVOG VTG LTOONAMVEL TNV TAGT TOV YAPTN TPOG AVENGT TOV EMTEIOV EVEPYOTOINOTG.

To Cognitive Map Centrality (CMCentrality) [32] tov yapt (BA. ITivako 12), dniadn o
LEYOADTEPOG 0POUOG KMV OV glGEpyovTaL Kot e€€pyoviat amd Kot Tpog Eva KOuPo,

eovton pe 15 ko vmoAoyileTon pe v o katw e€icmon:

CMCentrality = max(TotalDeg;) Vi=1,2...,N (16)

To Fuzzy Cognitive Map Centrality (FCMCentrality) tov yaptn (BA. [Tivoka 12), dniadn
0 peyaivtepog Pabpog emppong mov mpokaiet Kot d€xetan évag kOpuPog, wwovtal pe 10.51

Kol vroAoyiletan pe T mo Katw eEicmon):

FCMCentrality = max(TotalValDeg;) Vi=1,2...,N 7)
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Ot Tég TV 600 o TAVE PETPNGEMY, AVTIGTOL(OVV GTO TPMTO KOUPO, OnAnon To KOUPo
Communication. To yeyovog avtd, KOTAOEIKVOEL TN UEYOAN GULVEIGQPOPE Ko
ONUOVTIKOTNTA OV QEPEL O GLYKEKPIUEVOG KOUPOS yio Tov ybptn poc. Bdoet tov
OLVOAIKOD aplduol eloepydpuevov kot eEepyduevov akunv (TotalDeg) oArd kot Tov
ovvoAkoV Pabuov emppong (TotalValDeg), onuaviiky mpoc@opd kot poro @EPOLV
emmAéov ot kouPor 10 ko 12 (Uncooperative Behaviour kot Trust avtiototya) ommg

napovctdletar otov ivoka 11.

Télog, o ybpmc pog omoteleitonr amd €éva doéktn (Receiver) kot mévie moOpmovg
(Transmitters), 6mov 6éktng R givar 0 kOuPoc mov déyetarl udvo emppon evd moumdg T
givon 0 kopPog mov uovo mpokadel emppon [32]. Ot petafAntéc ovtég ypnoomolovvTot
Y. Tov vroloyiopd ¢ moivmiokotntog (Complexity) [32] tov ydptn, mov oty
npokelpévn epintmon toovtan pe 0.20 (PA. IMivaxa 12) ko voloyiletal pe T o KAT®

e&lowon:

R
== (18)
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Mivaxag 11 : 'OLeg o1 peTP oIS TOV GYETICOVTAL UE TIC AKUES TOV HOVTELOV

Mapayovrag | InDeg | OutDeg | TotalDeg | InDegOA | OutDegOA | TotalDegOA | InValDeg | OutValDeg | TotalValDeg | InValDegOA | OutValDegOA | TotalValDegOA | PCycles Ncycles
1 5 10 15 0.14 0.27 0.20 3.70 6.81 10.51 0.06 0.10 0.08 432 218
2 3 2 5 0.08 0.05 0.07 1.83 1.26 3.09 0.03 0.02 0.02 93 30
3 3 1 4 0.08 0.03 0.05 153 0.45 1.98 0.02 0.01 0.02 0 0
4 3 3 6 0.08 0.08 0.08 1.70 142 312 0.03 0.02 0.02 239 161
5 0 2 2 0.00 0.05 0.03 0.00 0.90 0.90 0.00 0.01 0.01 0 0
6 1 3 4 0.03 0.08 0.05 0.45 1.98 243 0.01 0.03 0.02 0 0
7 5 3 8 0.14 0.08 0.11 3.40 2.32 5.72 0.05 0.04 0.04 392 240
8 1 3 4 0.03 0.08 0.05 0.78 2.10 2.88 0.01 0.03 0.02 124 36
9 1 1 2 0.03 0.03 0.03 0.74 0.51 1.25 0.01 0.01 0.01 62 18
10 8 3 11 0.22 0.08 0.15 5.58 1.83 741 0.09 0.03 0.06 447 310
11 8 1 4 0.08 0.03 0.05 1.63 0.68 231 0.03 0.01 0.02 87 11
12 5 6 11 0.14 0.16 0.15 3.88 4.59 8.47 0.06 0.07 0.06 480 335
13 0 1 1 0.00 0.03 0.01 0.00 0.36 0.36 0.00 0.01 0.00 0 0
14 3 2 5 0.08 0.05 0.07 2.24 1.24 3.48 0.03 0.02 0.03 136 96
15 1 2 3 0.03 0.05 0.04 0.69 1.45 2.14 0.01 0.02 0.02 68 66
16 0 4 4 0.00 0.11 0.05 0.00 217 2.17 0.00 0.03 0.02 0 0
17 4 5 9 0.11 0.14 0.12 1.94 3.16 5.10 0.03 0.05 0.04 280 300
18 1 2 3 0.03 0.05 0.04 0.63 0.64 1.27 0.01 0.01 0.01 0 0
19 1 1 2 0.03 0.03 0.03 0.80 0.45 1.25 0.01 0.01 0.01 0 0
20 0 2 2 0.00 0.05 0.03 0.00 157 157 0.00 0.02 0.01 0 0
21 3 4 7 0.08 0.11 0.09 1.84 2.88 4.72 0.03 0.04 0.04 200 252
22 1 1 2 0.03 0.03 0.03 0.63 0.81 1.44 0.01 0.01 0.01 56 22
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23 5 4 9 0.14 011 0.12 4.06 2.56 6.62 0.06 0.04 0.05 248 160
24 5 2 7 0.14 0.05 0.09 3.03 110 4.13 0.05 0.02 0.03 212 172
25 1 4 5 0.03 011 0.07 0.56 212 268 0.01 0.03 0.02 89 94
26 3 1 4 0.08 0.03 0.05 1.39 0.30 1.69 0.02 0.00 0.01 0 0
27 1 3 4 0.03 0.08 0.05 039 145 1.84 0.01 0.02 0.01 32 60
28 1 2 3 0.03 0.05 0.04 0.79 0.95 1.74 0.01 0.01 0.01 121 154
29 5 3 8 0.14 0.08 011 353 255 6.08 0.05 0.04 0.05 415 309
30 1 2 3 0.03 0.05 0.04 0.77 1.39 216 0.01 0.02 0.02 0 0
31 0 1 1 0.00 0.03 0.01 0.00 0.65 0.65 0.00 0.01 0.00 0 0
32 3 2 5 0.08 0.05 0.07 2.38 1.69 4.07 0.04 0.03 0.03 466 318
33 7 1 8 0.19 0.03 011 450 0.73 5.23 0.07 0.01 0.04 239 185
34 1 3 4 0.03 0.08 0.05 0.81 165 246 0.01 0.03 0.02 37 285
35 2 2 4 0.05 0.05 0.05 157 167 3.24 0.02 0.03 0.02 133 186
36 2 4 6 0.05 011 0.08 163 2.77 4.40 0.03 0.04 0.03 322 272
37 1 5 6 0.03 0.14 0.08 0.88 4.00 4.88 0.01 0.06 0.04 248 169
38 1 0 1 030 0.00 0.15 4.88 0.00 4.88 0.07 0.00 0.04 0 0

Mivakag 12 : 'Okeg 01 YeVIKEG PETPIOELS TTOV APOPOVY TO PLOVTELOD

Movadwkoi | Movadikoi |  XOvoro
CM FCM
Koépupor | Axkpéc | Density | Complexity | #Receivers | #Transmitters ) ) Betucol apVNTIKOL | LOVOIIKAOV
Centrality | Centrality
KOKAOL KOKAOL KOKA®V
38 101 0.0718 1 15 10.51 349 523 872
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5 Ilewpapoto kor Aroteréopato

Metd 1o Téh0g NG £pguvag, Tng dnpovpyiag aAld Kot g avaivong tov FCM povtéiov
HaG, akKoAovONcE TO GTASIO TV TEPUUATOV/TPOCOUOLDCEDV LE GKOTO VO, EEETACTEL M
opB6tTa TOL. O1 TPOGOUOIDGELS AVTEG, TPAYLATOTOONKOV LLE TNV XPTON KMOKA TOV
emiong mopayopndnke and tov Ap. Avdpéa Xptoto@dpov. O GLYKEKPIUEVOG KMOKOG
etvon ypappévog og Python, eropévog to mepipdAlov avamtuéng mov emthéyOnke yio tnv

TPOCOUOI®OT TV cevapimv pag ftav  PyCharm.

Ye TpOTN PACT TO TPAOTA dVO TEPAUOTO TOV EKTEAEGTNKOAV NTAV ALTA TOV OETIKOD KO

TOV OPVNTIKOV GEVAPIiOv OTov:

e  BcTkd: T0 oevaplo Tov 0dNYel oe Kovavikd Xpéog kot vtodnAmvel TpofAnpota
OTI OlOMPOCMNIKEG OYECELS TNG EPYATIKNG Kowodtntog OoAAG kot AdBog
KOWMOVIKOTEYVIKEG AMOPACELG

e  Apvntikd: 10 cevaplo mov dev odnyel o Kowvovikd Xpéog kot vtodniodvet Eva

VY1EG epyaTikd mePPAilov

2V GLVEKELD 0KOAOVONCAY TPOGOUOIDGEL GLVOETIK®V cevapiov yo e€aymyn kot

avEALON ATOTEAEGUAT®V, OTOV Y10l OA TOL GEVAPLOL TTOV TPOGOLOLDONKAV:

e ot emovarnyelg (iterations) opiotnkav g 19 (6mov otabeponoieital To HOVTELD)

® TO A yuo TNV OlYHOEWNS cuvdptnon opiotnke wg 1.5 kot

e 70 emimedo evepyomoinong tov mopdyovra “Kowwmvikd Xpéog” opiotnke o 0.50,
omov eivarl évag yevikog Pabuog apywkomoinong. ' GAovg Tovg VIOAOUTOVS
TAPAYOVTEG, Ol TIUES TV EMIEOWMV gvepyomoinomg emA&ydnkav pe Paon to
dwotnuato oL  avoAvOnkov Kol avaeépbnkav oto keedAiaio 3 (o

OLYKEKPIUEVO VTTOKEPALLO 3.3)

Téhog, pekemnkav ddQopa GeEVAPLO LLE TNV YPNOT TOL YEVETIKOV aAyopiBuov Aymg
OTOPACEWMY, 0 0TOI0G TAPOVGLAGTNKE GTO VROKEPAAMO 3.4, yio emmAfov LEAETN TOV

HOVTELOL LOG KO TOV EMTEOMV EVEPYOTOINGNG T®V KOUP®V OV TO amaptilovv.
5.1 OgTiko6 Xevapro

Mo 10 ovykekpévo cevaplo emAéyOnkay TIHEG HECH GTO HOVTEAO oG Ol omoieg Oa

odnyovcav ciyovpa oe katdotaon Kowwvikod Xpéovg. Me diha Adylo emA&yOnkav
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VYNAQ EMIMESD EVEPYOTOINONG GTOVG OPVNTIKOVG TOPAYOVTEG KO YOUNAQ ETITES Y10

tov¢ Oetikovg (BA. ITivaka 13).

MMivoxog 13 : Exineda gvepyomoinon yia to OeTikd cevapro.

20 #Organizations 0.97
21 | Quantity of Information Flow 0.03
Knowledge Sharing
22 . 0.03
Incentives
Knowledge Sharing
23 0.03
Engagement
24 Information Obfuscation 0.97
25 Sharing Protocols 0.03
26 Unsanctioned Initiatives 0.97
27 Boundary Spanners 0.12
Information Filtering
28 0.97
Protocols
29 Project Delay 0.97
Complexity of Organizational
30 plextty J 0.97
Structure
Formality of Organizational
31 0.97
Structure
32 Conflicts 0.97
33 Productivity 0.03
34 Time Pressure 0.97
35 | Organizational Transparency 0.03
36 Job Satisfaction 0.03
37 Leadership 0.03
38 Social Debt 0.5

# Hapdyovrog Erineoo
Evepyomoinong
1 Communication 0.03
2 Tunnel Vision 0.97
3 Resource Duplication 0.97
4 Task Dependencies 0.97
5 Task Decoupling 0.97
6 #Organizational Changes 0.97
7 Fear 0.97
o Unreceptiveness to 0.97
changes
9 Organizational Inertia 0.97
10 Uncooperative Behaviour 0.97
11 DevOps Isolation 0.97
12 Trust 0.03
13 #Clients 0.97
14 Decision Ignorance 0.97
e Archite.cture F)ecision e
Dispersion
16 #Decisions 0.97
17 Homophile Subgroups 0.97
18 Different Expertise Level 0.97
19 #Structural Changes 0.97
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To ovykekpluévo Gevaplo OT®G MTOV OVOUEVOUEVO 00NYNOE GE LYNAN EUQAVION
Kowovikov Xpéovg, apobd mopoustdstnKe Hio TEpAcTIo Kot omdtour dvodog ard 1o 0.5
070 0.99. OAot o1 Tapdyovteg Tov cuppeTéyovy ota Community Smells og aroteléopata
eupaviCouv gite mapa mOAD LVYNAEC M mApa TOAD younAéc Tég (avdAoyo pe tov
TOPAYOVTO), ETMOUEVOS OTO CLYKEKPEVO oGevAplo AouPdvouv ympo Kot To gvveéa
Community Smells. ITio kdtow mapovoidlovtar o I'pdeog mov dnuovpyndnke ya to
CULYKEKPIUEVO GEVAPLO KOl 1 YPOPIKN TAPAGTUGT TOV EUPAVICEL TNV TEPATIA AVODO TNG

Tiung tov Kowvavikod Xpéovg.

Awaypoppa 12 1 O I'pégog Tov OeTikov cevapiov

Activation Level

Awdypappa 13 : H ypa@ikn) mopactacn ToOV TIRNAOVY ToV 0eTiko0 cevapiov
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5.2 ApvnTikoé Xevapro

I"o to ovykekpévo oeviplo emAEYONKaY TIHEG HECH GTO LOVTELO LG Ol omToieg dev Ba
odnyovcav og Kapia mepintwon oe VYN epedvion Kowovikod Xpéovg. Ot Tipég mov
emALyOnkav NTav akpPog ot avtifeteg amd avtég mov ypnooromOnKay oto OeTikd
oevaplo, OMAadT LYNAA ETImEdD EVEPYOTOINGNG GTOVS BETIKOVS TAPAYOVTEG Kol YOUNAL
enineda yuo tovg apvntikovg (PA. ivako 14). Ommg frav yio akoOpo popd aVOUEVOLEVO,
n i) tov Kowvovikov Xpéovg mapovciace pa tepdotio Kot andtoun kdbodo amd 1o
0.50 o710 0.09. 10 cLYKEKPIUEVO GEVAPLO dev Tapovolaletar KavEva amd o Community
Smells ka1 katd cvvérela T tov Kotvovikod Xpéovg eivar oyxedov undév. o katm
napovctdlovtal o I'pdeog tov apvnTikov Gevapiov Kol 1 YPAPIKY TOPACTOCT TOV

enpaviCer v tepdotia kdBoodo g Tung Tov Kowvwvikon Xpéovc.

Avaypappa 14 : O IT'pa@og Tov apvnTIKOD G6EVAPioV

reation Level

ac

Awdypappa 15 : H ypo@iki To.pacToct) TOV TIHOV TOV 0PVNTIKOD cevapiov 50



Mivaxag 14 : Ta exinedo evePYOTOiNGNG TOV UPVITIKOD GEVAPIOV

Emningodo L
# Mapayovrag 20 #Organizations 0.03
Evepyonoinong
1 Communication 0.97 21 Quantity of Information Flow 0.97
2 Tunnel Vision 0.03 22 Knowledge Sharing Incentives 0.97
3 Resource Duplication 0.03 23 | Knowledge Sharing Engagement 0.97
4 Task Dependencies 0.03 24 Information Obfuscation 0.03
5 Task Decoupling 0.03 25 Sharing Protocols 0.97
6 #Organizational Changes 0.03 26 Unsanctioned Initiatives 0.03
7 Fear 0.03 27 Boundary Spanners 0.87
Unreceptiveness to ) o
8 0.03 28 Information Filtering Protocols 0.03
changes
9 Organizational Inertia 0.03 29 Project Delay 0.03
) ) Complexity of Organizational
10 Uncooperative Behaviour 0.03 30 0.03
Structure
. Formality of Organizational
11 DevOps Isolation 0.03 31 0.03
Structure
12 Trust 0.97 32 Conflicts 0.03
13 #Clients 0.03 33 Productivity 0.97
14 Decision Ignorance 0.03 34 Time Pressure 0.03
Architecture Decision o
15 ) ) 0.03 35 Organizational Transparency 0.97
Dispersion
16 #Decisions 0.03 36 Job Satisfaction 0.97
17 Homophile Subgroups 0.03 37 Leadership 0.97
18 Different Expertise Level 0.03 38 Social Debt 0.5
19 #Structural Changes 0.03
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5.3 XvuvOeTikd Xevapro

Metd v 0AoKANp®OT TV TPOTOV 600 cevapinv (BeTikd Kot apyntikd), To TEPApATO
oLVEXIOTNKAY KOVOVIKG LE TUYOi0 EMITESD EVEPYOTOINGONG OVTMOC MOTE VO ETAANOEVTEL M)
opB6tTa TOL POVTEAOV pag. Ta emimeda avtd eEAEYYONKOY ETCL DGTE VO LNV OTEXOVY OO
TNV TPOYLOTIKOTNTA, SNACOT] VO UMV VTLAPYOVV AVTIKPOLOUEVES TILES LEGO OTO LOVTELO
HOG. £TO GUYKEKPIUEVO VTTOKEPAANLO TOPOVSIALOVTOL Kot 0vOADOVTOL SV0 S10pPOPETIKA
oEVAPLA, 01 TEMKEG TIUEG TV TOPAYOVT®V Ko 01 AOYOL TOL 001 YNy o€ avTég. Ot apyikég
KO TEAKEG TIUEG TOL EMUTEOOL EVEPYOTOINOTG Yo KAOE TapAyovTa Topovstdloviol GTOVG

[Tivakeg 19 kot 21 oto téA0g TOL KAOE GEVApiov.
5.3.1 XvuvOeTiké Xevapro |

To ovykekpévo cevdpro odnynoe oe vynAn epedvion Kowvovikov Xpéovg apov

eupaviomke avodog and to 0.50 oto 0.92. ITo kbt mapovoidlovior ot TIWES T®V

TOPOYOVI®V 0V cvppeTéyovy oto Community Smells og anoteléopara.

Mivaxag 15 : O tehikég TipéS TOV Tapayovrov tov ennpealovv To Kowvoviko Xpéog 6to

YovOeTiko Xevapro I

, , JIGYY) . , . JIGYY)
Hopayovrag Ty Xopmhéc Xopnrog | Métprog | Yynhiog Yymiéc
Communication 0.23 0.00% 100% 000% | 0.00% 0.00%
Tunnel Vision 0.76 0.00% 0.00% 0.00% 100% 0.00%
Resource Duplication | 0.56 0.00% 000% | 98.26% | 1.74% 0.00%
U”g‘;ﬁgsggtr“’e 0.89 0.00% 0.00% 000% | 41.31% | 58.69%
Trust 0.27 0.00% 100% 000% | 0.00% 0.00%
Decision Ignorance 0.75 0.00% 0.00% 0.00% 100% 0.00%
LRI ‘;flo'\r/‘\forma“o” 0.43 0.00% 9.18% | 90.82% | 0.00% | 0.00%
Knoé"r’] 'ggg: rﬁ:ni””g 031 0.00% 100% 0.00% | 0.00% 0.00%
g‘;?&gztt'lgﬂ 0.43 0.00% 708% | 92.92% | 0.00% 0.00%
UT;ﬁT;’ttl'\‘l’Qsed 0.38 0.00% 44.03% | 55.97% | 0.00% 0.00%
Project Delay 0.56 0.00% 000% | 99.58% | 0.42% 0.00%
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O vynAdc Pabudg mov moapovotdlel o mapdyovtag Tunnel Vision aAld kor n pérpla
enpavion tov Resource Duplication, vrodnimver v vmapén tov Organizational Silos
Effect. Avtd npoxvmtel and tov ynio Pabud tov Tapayoviov Uncooperative Behavior
ko Task Dependencies oAl kot tov mapdyovre. Communication mov Ppicketon o€
YoOUNAG emimeda. Ot tedevtaiol TpelG MOPAYOVTEG GULUUETEYOLV OTO GUYKEKPLUEVO

Community Smell o¢ ottiec.

IMivaxog 16 : O Tipég TOV mopayovrev mov coppetéovy oto Organizational Silos

. , oA . , . JIGYN
Hapdyovrag | Twn Xapmhég Xapnrog | Métprog | Yyniog Yymhéc
Task 0.92 | 0.00% 0.00% | 0.00% | 11.32% | 88.68%
Dependencies
Uncooperative | a9 | 009 0.00% | 0.00% | 41.31% | 58.69%
Behaviour
Communication | 0.23 0.00% 100% 0.00% 0.00% 0.00%

Emmhéov, gpeaviletoan n vmapén tov Architecture Hood Adym tov yniod Pabpod mov
napovotalovv ot mapdyovieg Uncooperative Behaviour xou Decision Ignorance. Ot
Bobuoi avtol mpokvaTOLY OO THY LYMAN T TovL Tapdyovto Architecture Decision
Dispersion mov cvupetéyel ¢ artia oto ovykekpuévo Community Smell. To 6w

anotedéopota akplpdg TpokvrTovy Kot oto Solution Defiance, to onoio Tpokaieiton omd

Tov YynAd Babud mov mapovoialel o mapdyovtag Homophile Subgroups.

Mivaxog 17 : H vyniés Tipég Tov mapaydvrov Architecture Decision Dispersion

kor Homophile Subgroups

] .| Toho , : s | oD
Hapayovrag | Twpn Xapnhéc Xapniog | Métprog | Yynhoc Yymhoe
Architecture
Decision 0.76 0.00% 0.00% 0.00% 100% 0.00%
Dispersion
Homophile | 4 69 | 000% | 0.00% | 15.36% | 84.64% | 0.00%
Subgroups

Axopa évo. Community Smell mov eppavietoan oe pétplo eminedo eivar to Sharing

Villainy, Aoy® tov yauniov Babuod mov topovstalel o mapayovrag Knowledge Sharing
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Engagement oAld koi tov pétprov Pabpod mov @éper o mapdyovrag Quantity of
Information Flow. Ot tég tov 800 avtdV ToPaydVTOV VIOINADVOLY Ve UIKPO
TPOPANUO GTNV  OVIOAAOYY] YVOCE®V Kol YEVIKO TANpoeoptdv. Ot Tég ovtég
TPOKVTTOVY AOY® TOV POPOV TTOL eMKPOTEL Kot TopovoldleTal omd tov mapdyovto Fear
OAAG KOl TOV YEVIKOV KOOLoTEPNGE®V (EV VIAPYEL XPOVOG Y10 OVTOAANYT YVDGEMVY) TOV
VIAPYOLV Kot LITodNA®VovTaLl ad Tov Tapdyovto Project Delay. O mopdyovtag Project
Delay omotelel paloto tov mapdyovio pe tov vyniotepo Pabud emppong (causality)
npog 10 Kowvaovikd Xpéog pe 0.90, apod ot didpopeg kabBuoteprioelg petappalovral e

avénon tov kocTovg [2].

Mivaxag 18 : O vynrog Badpog tov Tapayovra Fear kon ot yevikég kaQvoteprioelg

. , IMoAv , , . IToAv
Hoapdyovrog | Ty Xopmhég Xapnrog | Métprog | Yyniog Yymiéc

Fear 0.56 0.00% 0.00% 100% 0.00% 0.00%

Project Delay | 0.56 | 0.00% 0.00% 100% 0.00% 0.00%

Téhog, ov mapdyovteg Organizational Inertia kou Conflicts, dvoyepaivovv axdpa
TEPLOGOTEPO TNV KATAGTACN UE TIG YNAEG TIéES TTov mapovotdlovv (PA. [Mivaxa 19). Ot
GLYKPOVGELS, Ol OOLUAYES KOL YEVIKA 1 OpYOvVOTIKY adpaveln Tov emikpotel mpokaAet
coPapd mpoPAnuoTa 660 aEOPE TNV EUTIGTOCHVN KOl TNV €PYOCLOKN KOVOTOINoM,
yeYovdg mov mapovotdletal omd TIC YouuNAES TWEG TV Tapayovtov Trust kot Job

Satisfaction avtictouya.

To ovykekpévo ceviplo Bempeitar dxpwg emTuynpévo agold o LYNAOS Pabudc mov
napovctilel o Kowwvikd Xpéog, dikatoroyeitar TANp®G amd Tig TEMKEG TIUEG TTOV

AaPape 610 TEAOG TNG CLYKEKPUEVIG TPOCOUOIWGNS 0md OAOVG TOVG TAPAYOVTEG.
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Mivaxag 19 : Ta exinedo evepyomoinong Tov LovheTikov Xevapiov 1

Eninedo Evepyomoinong

# Mopéyovrag 20 #Organizations 0.44 0.44
Apyko Tehké
o Quantity of Information
1 Communication 0.36 0.23 21 0.33 0.43
Flow
. Knowledge Sharing
2 Tunnel Vision 0.60 0.76 22 ) 0.43 0.51
Incentives
o Knowledge Sharing
3 Resource Duplication 0.42 0.56 23 0.32 0.31
Engagement
4 Task Dependencies 0.81 0.92 24 Information Obfuscation 0.54 0.43
5 Task Decoupling 0.23 0.23 25 Sharing Protocols 0.47 0.44
6 | #Organizational Changes 0.62 0.70 26 Unsanctioned Initiatives 0.57 0.38
7 Fear 0.15 0.56 27 Boundary Spanners 0.26 0.24
Unreceptiveness to Information Filtering
8 0.28 0.43 28 0.21 0.14
changes Protocols
9 Organizational Inertia 0.27 0.37 29 Project Delay 0.42 0.56
Uncooperative Complexity of
10 ) 0.63 0.89 30 L 0.19 0.28
Behaviour Organizational Structure
) Formality of Organizational
11 DevOps Isolation 0.58 0.55 31 0.24 0.24
Structure
12 Trust 0.35 0.27 32 Conflicts 0.36 0.79
13 #Clients 0.72 0.72 33 Productivity 0.52 0.73
14 Decision Ignorance 0.45 0.75 34 Time Pressure 0.57 0.72
Architecture Decision o
15 ) . 0.83 0.76 35 | Organizational Transparency 0.20 0.41
Dispersion
16 #Decisions 0.58 0.58 36 Job Satisfaction 0.42 0.32
17 Homophile Subgroups 0.64 0.67 37 Leadership 0.31 0.39
18 | Different Expertise Level 0.69 0.81 38 Social Debt 0.50 0.92
19 #Structural Changes 0.42 0.55
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5.3.2 XvuvOetko Xevapro Il

To ovykekpluévo GEVAPLO 0ONYNCE OE HEIMON TOL TAPAYOVIO TOL OVTICTOLEL GTO
Kowavikd Xpéog, and 0.50 o¢ 0.18, 6mov givor pro apketd xopunAn Tiun Kot SnAMVEL g
pikpn epedvion Kowvwvikod ypéovg aAld kvpimg éva vylég mepifdiiov. o kdtw
TaPOVGLALOVTOL Ol TIHEG TOV TaPayOVI®mV 1oV cvupetéyovy oto, Community Smells wc

OTOTEAECLLOTAL.

Mivaxog 20 O tehkés TpéS TOV Tapayovi@v wov exnpedlovv 1o Kowoviko Xpéog 6to

YovleTiko Xevapuo 11

Hapayovrag Ty X;I:r?fég Xapunhog Métprog Yyniog Yl\-flz};ul;)')g
Communication 0.98 0.00% 0.00% 0.00% 0.00% 100%
Tunnel Vision 0.28 0.00% 100% 0.00% 0.00% 0.00%
Resource Duplication 0.26 0.00% 100% 0.00% 0.00% 0.00%
Uncooperative Behavior 0.07 94.68% 5.325 0.00% 0.00% 0.00%
Trust 0.98 0.00% 0.00% 0.00% 0.00% 100%

Decision Ignorance 0.06 100% 0.00% 0.00% 0.00% 0.00%
Quantity of Information Flow 0.93 0.00% 0.00% 0.00% 8.14% 91.86%
Knoé"; ';ggee n?:rf‘t“”g 0.96 0.00% 0.00% 0.00% 0.00% 100%
Information Obfuscation 0.02 100% 0.00% 0.00% 0.00% 0.00%
Unsanctioned Initiatives 0.16 22.67% 77.33% 0.00% 0.00% 0.00%
Project Delay 0.06 100% 0.00% 0.00% 0.00% 0.00%

Ot o move TIES KOTAOEWKVOOLV Y10 OKOUO Lo opd TNV 0pBOTNTA TOV HOVTEAOL TOL
onuovpyndnke. OAot ot mapdyovieg mov emnpedlovv Oetikd Kol pPEIOVOLV TNV
mBavotnto epedviong tov Kowvovikov Xpéovg, mapovstalovyv Told vynAiég Tinéc. Amo
NV GAAT, OAOL 01 TapdyovTes mov emnNPedlovy apvnTIKE Kot 091 yodV 6TO apvNTIKO 0VTO
eowvopevo, Bpiokovtal oe moAD younAd emineda. O vynAOg PabUOg emKovmviag Kot
EUTIOTOCVVNG, GE GLVOLAGUO LE TOV VYNAO Pabud SEGUEVONG OV EMOEIKVOETOL GTNV
OVTOALOYT] YVAOCEDV KOl TANPOQOPIDOV UEIDVEL GTO EAGYIOTO TNV TOAVOTNTO VYNANG
epeaviong Kowawvikod Xpéovg. Ot mopdyovieg avtoi ennpedlovtal QUeEGH Omd TOV

vynAd Pabud mov mopovcidlovv ov mapdyovteg Organizational Transparency ko
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Leadership mov éyovv éva kaBoplotikd poAo otV SlaTHPNON L0 VYIS EPYOTIKNAG

KOWVOTNTOC.

MMivokog 21 : Exineda gvepyomoinong Tov Tvvhetikov Xevapiov 1|

Eninedo Evepyomoinong

# Mopéyovrag 20 #Organizations 0.11 0.11
Apyxo Telko
L Quantity of Information
1 Communication 0.90 0.98 21 0.81 0.93
Flow
o Knowledge Sharing
2 Tunnel Vision 0.31 0.28 22 . 0.25 0.36
Incentives
o Knowledge Sharing
3 Resource Duplication 0.32 0.26 23 0.61 0.96
Engagement
4 Task Dependencies 0.43 0.34 24 Information Obfuscation 0.32 0.02
5 Task Decoupling 0.27 0.27 25 Sharing Protocols 0.90 0.88
6 | #Organizational Changes 0.35 0.44 26 Unsanctioned Initiatives 0.51 0.16
7 Fear 0.18 0.19 27 Boundary Spanners 0.71 0.69
Unreceptiveness to Information Filtering
8 0.52 0.58 28 0.42 0.19
changes Protocols
9 Organizational Inertia 0.31 0.46 29 Project Delay 0.22 0.06
Uncooperative Complexity of
10 ) 0.22 0.07 30 o 0.27 0.30
Behaviour Organizational Structure
. Formality of Organizational
11 DevOps Isolation 0.53 0.27 31 0.21 0.21
Structure
12 Trust 0.81 0.98 32 Conflicts 0.30 0.18
13 #Clients 0.71 0.71 33 Productivity 0.42 0.94
14 Decision Ignorance 0.12 0.06 34 Time Pressure 0.23 0.24
Architecture Decision
15 ) ) 0.25 0.12 35 | Organizational Transparency 0.74 0.96
Dispersion
16 #Decisions 0.31 0.31 36 Job Satisfaction 0.35 0.58
17 Homophile Subgroups 0.32 0.15 37 Leadership 0.61 0.85
18 | Different Expertise Level 0.12 0.17 38 Social Debt 0.50 0.18
19 #Structural Changes 0.50 0.53
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5.4 Tlewpapoto I'evetikod ALyopOpov

2T0 GUYKEKPIUEVO VIOKEPAAOLO, TOPOLGLALOVTAL Kol avoADoVTOL VO TEPAUOTO TOV
EKTEAECTNKOV LLE TNV YPT|OT) TOV YEVETIKOL 0AYOp1Oov AMyng amopdcewy. Ta meipdapota
oVTA, KOG Topelyoy TNV OLVATOTNTA VO LEAETNOOVUE TIG PEATIOTEG TIHEC TOV EMIMES®V
evepyomoinong mov 0dnyoHv 600 KOUPOVS EVOLUPEPOVTOG GE CLYKEKPIUEVES TEMKEG TILES.

[Ma to Tepdpoto ovtd, opicTnKay TO TO KAT®!

e 0 apBudg TV eravaiyenv (Iterations) oe 250

e 10 péyeboc tov TAnBvopov (Population) oe 50

o 1 mbavotra petdAraéng (Mutation Probability) oe 0.10 kot

e 10 eminedo gvepyomoinomng tov Kovavikod Xpéovg oe 0.50 dote va vapyet

ouvEnEL LETAED TOV TEPALATOV LOG
5.4.1 Ileipapo I'evetikov AlyopiOpov |

[Ma to mpdto Meipapa wov avaiveToL, 01 KOUPOL EVOLUPEPOVTOG LA NTAV:

e oxouPogProject Delay, dniadm ot d1Gpopeg KaBvoTepNoEels TOV AapBavovy ympa
KATA TNV Ol1dpKeLn EVOG EPYOL Ko
e 0 kouPog Social Debt, SnAadn o kevipikdc KOUPOG TOV AVIUTPOCOTEVEL TO

Kowwoviké Xpéog

[T cvykekpyéva, To Teipapa oLTO APOPOVCE TNV UEAETN TV BEATIOTOV EMTEI®V
gvepyomoinong mov Ba odnyovoav e Eva yaunid Paduo Kowwvikod Xpéovg kat éva
ToAD younAd Padbud kabvotepnoewv (o1 epunveieg avtég TPOKHTTOVY ATO TO OCOPN

obvoia ov avaAbOnkav oto Ymokepdiato 3.3).

Ot Adyot yia Tovg 0moiovg amoPAcicapE Vo GLVOVAGOVIE TOVS dVO AVTOVS TOPBEYOVTEC,
TPOKVTTOVV OpYIKa oo 10 Yeyovdg OtL 0 mapdyovtag Project Delay mapovoialet tov
peyoAvtepo Pabud emppong mpog to Kowwvikd Xpéoc pe 0.90 ko emiong eivon o
novadikog mapdyoviag mov mapovotdleral oe 6vo Community Smells (Organizational
Skirmish «ou Radio Silence) g povadikd amotéheoua tovg. Ot Adyol avtoi,
TOPOLGLALOVV TNV GNUAVTIKOTNTO TOV PEPEL O GLYKEKPLLEVOS TAPAYOVTOG OGOV apopd
10 Kowvaovikd Xpéog. EEGALov, ot dtdpopeg kabBvotepnoels mov mThavov va TpoKLYoLV

KaTd TNV 01dpKeLD. TOL £pyov avédvouy Ty ThavatnTo VO EMTPOosHETov KOGTOVG.
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Ot Téc mov emAEEQUE VO ATOTEAEGOVV TIG TEAMKEG TIUEG KAOE Tapdyovia elvarl ot

aKOAovOec:

e Project Delay: emié€ape v Ty 0.06 1 omoia aviket 100% o610 TOAD YOUNAO
acoEn 6HVOAO TOL GLYKEKPIUEVOL TTapdyovta (PA. Yrokepdiato 3.3)
e Social Debt: e é€ape v Tyun 0.12, 1 omoia pe v 6e1pd g aviketl 100% oto

YapmAod acaen cOvoAo Tov Topdyovta (BA. Yrnokepdiato 3.3)

INo 10 ovykekpluévo ocevaplo, ekteAéotnke Kot avoidonke évag peydiog aplOuog
TEPOUATOV 00VTOG DOTE VO EVIOTICOVUE T PEATIOTO emimedn evepyomoinong mov Ha
oonyovoov ot embuuntés TWEC TV KOUPoV evdlopépovtoc. Xto Atdypoappo 20,
napovotaletar 1 e&EMEN ¢ KotoAAnAdmtag (Fitness) towv vroyneiov Adcewmv
(Individuals), 6mov oty 136" emavdinym AaPope ta BéATioTo eninedo evepyomoinong
TV vroloinwv kOpPwv. Ta enineda avtd, eraAndedTnKaV e TV YPNON TOL LOVTEAOL
pag. TOGo ot apyikég TIéES Tov eviomicTNKAV Ao Tov aAyOpOo 0G0 Kot 01 TEAKES TUYUES

nov e&dyOnKav omd 10 povtéAo pag Yo kKabe koupo mapovoidloviot otov [Mivaxka 22.

0.25

0.20 4

0.15

Fitness

0.10 +

0.05

0.00 T T T T
0 50 100 150 200 250

Generations

Awaypoppa 20 : H ypogiki] mopdetasn Tov Tapovstdlel Ty kotoliniointa (Fitness) tov
VAOYNQLOV AVGEDV O TPOG TIS EMAVIIYELG TOV EKTEAEGTNKAYV Y10, TO OEVTEPO TEIPUNO PUE
™V YPNG1 TOV YEVETIKOV alyopiOpov
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Mivaxag 22 : Ta exinedo EvEPYOTOINGIG TOV EVTOTICT KAV U0 TOV YEVETIKO aAyoprOpo oto

TPATO TEIPUPA KO 01 TEMKEG TIHEG TOV eEayONKay Yo emai)Ogvon

Eninedo Evepyomoinong

# Mopdyovrag 20 #Organizations 0.30 0.30
Apyko Telko
o Quantity of Information
1 Communication 0.90 0.99 21 0.90 0.97
Flow
. Knowledge Sharing
2 Tunnel Vision 0.10 0.05 22 ) 0.30 0.47
Incentives
L Knowledge Sharing
3 Resource Duplication 0.20 0.10 23 0.80 0.98
Engagement
4 Task Dependencies 0.10 0.05 24 Information Obfuscation 0.20 0.01
5 Task Decoupling 0.10 0.10 25 Sharing Protocols 0.90 0.89
6 | #Organizational Changes 0.30 0.32 26 Unsanctioned Initiatives 0.10 0.02
7 Fear 0.30 0.33 27 Boundary Spanners 0.80 0.78
Unreceptiveness to Information Filtering
8 0.10 0.14 28 0.40 0.17
changes Protocols
9 Organizational Inertia 0.90 0.91 29 Project Delay 0.30 0.06
Uncooperative Complexity of
10 ) 0.10 0.02 30 Lo 0.10 0.14
Behaviour Organizational Structure
) Formality of Organizational
11 DevOps Isolation 0.40 0.13 31 0.10 0.10
Structure
12 Trust 0.70 0.98 32 Conflicts 0.30 0.13
13 #Clients 0.30 0.30 33 Productivity 0.70 0.98
14 Decision Ignorance 0.10 0.04 34 Time Pressure 0.60 0.62
Architecture Decision o
15 ) . 0.10 0.04 35 | Organizational Transparency 0.80 0.97
Dispersion
16 #Decisions 0.10 0.10 36 Job Satisfaction 0.60 0.76
17 Homophile Subgroups 0.10 0.04 37 Leadership 0.90 0.97
18 | Different Expertise Level 0.80 0.84 38 Social Debt 0.50 0.12
19 #Structural Changes 0.10 0.14




O vymiog Pabudg emkowvmviog mov vrwodnimdvetar omd tov kouBo Communication,
amoTeEAEl ONUAVTIKO GLOTATIKO YloL TNV EMTLYIN EVOG opyavicpov. Otav vrdpyel po
oWOTH EMKOWOVIL HETOED TV €pyalopévev pHeldVETol Kotd ToAD 1 mhovotnta

KoOLOTEPTOEMV KATA TNV SLAPKELL TOV EPYOV.

H emxowovio avt, mov JdievkoAdvel oe €vo peydio Pabud v cvvepyacio Tov
epyalopévav, dnuovpyel éva guydpioto KMo 6to gpyactokd TepPaAiov Hakpld amd
napeénynoeig kot dtopdyeg (Conflicts), yeyovog mov avédvel Ty epyaciokn tkovomoinon
(Job Satisfaction) kot gvyopictmon tov gpyalopévov. H tkavomoinon mov mpokimTel,
Aertovpyel ¢ kivTpo Yio Tovg pyalOUEVOVE MOTE VO, ALENGOVY TNV TOPAYOYIKOTNTA
tovg (Productivity) (BA. Ymokepdiawo 3.1). Emumdéov, o vyniog Boabudg avtarioync
yvooewv (Knowledge Sharing Engagement) aAAd kot tng pong ninpogopiov (Quantity
of Information Flow), d&ievkoAbvouy kot av&avovv akoun mEPIOCOTEPO TNV
TOPAYOYIKOTNTO. ZNUOVTIKOT TOpAyOVTEG TOL ALEAVOLY TNV AVTOAAOYT) YVACE®OV KOl
TANPOPOPLOVY, amoTELOVV 0 VyMAOs Pabuog epmiotoodvng (Trust) peta&d tov
gpyalopévaov oALG kot o younAdc Babudg eofov (Fear) mov pmopel va vimbBovv ot
epyalopevol yia maveg apvnTikEg KPLTIKEG oL Bl deTOVV ad TOVG GLVUSEAPOVS TOVG,.
Oco mo vynAdg eivor o Pabudc g mapoywykdmmrag, 1060 HIKpN 1 mbavotTa
eupaviong dweopov Kabvotepnicemv oto €épyo. EmumAiéov, o youniodg Pabupdg
TOAVTAOKOTNTAG KOl ETICUOTNTOAS TNG OOUNG TOV OPYAVIGHOD GE GLUVOVAGUO LE TOV
YOUNAO aplOpd TOV EUTAEKOUEVOV OPYAVICU®Y GTO £PY0, ELVOEL TNV OUOAN AstTovpYin

TOV SLPOP®V EPYUCUDV.

E&ioov onuavrikdg eivar o yapnmAdg Pabudc mov mapovsialovv ot TaPEyovTES
Organizational Changes (ot dtdpopeg opyavmtikég odlhoyég) kar Decisions (ot d1Gpopeg
anopdoelg mov pmopel va wapHodv Katd TNV SIpKELD TOL £PYOV), LITOINADVOVTOG £TCL
éva 6tafepd mePPAALOV Kol GUVETEIDL GE OGO, CLULPOVIONKAV GTNV APy TOV £PYOV
avtiotoryga. O youniog opOudg amo@doemy UHEWDVEL €mmALOV TNV  TOOVOTNTA
TEPLPPOVNONG dlapdpwv amopdoemv (Decision Ignorance) and tovg epyaldpuevovg mov
Ba Tpokalovoe oNUAVTIKEG KaBLGTEPNGELS GTO £pYO.

Télog, oNUAVTIKOG TOPAYOVTOGS Yo OG0 ovaPEPONKAY TTO TAV® amoTEAEL KOt 0 VTELHVLVOC
™¢ kabe ouddag (Team Leader) mov epuniéketar oto €pyo. H anoteleopatikotnto tov

Team Leader givatl kabopiotiky yio TV €MTELEN TOV GTOY®V TOGO TNG OLASAG OGO Kot

ToV 110V ToLv opyavicuov. Ocov apopd 1o Kotvavikd Xpéoc, 1 epedvion tov Bpioketol
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o€ TOAD younAd emimeda (O6mov NTOV KOl €vog amd TOvg PAcIKoUg GTOYOVS TOV
OLYKEKPIUEVOD TEIPALATOS), YEYOVOS OV OKAOAOYEiTAL e To doa avapEépOnkay mo
Tave aAAG Kol amd TO YEYOVOG OTL OAOL Ol TOPAYOVTEG TOV UTOPEL VO TO EXNPEAGOLV

apvNTIKd Ppiokoviot 6€ TOAD younid enineda.

Xvvoyilovtog, To GVYKEKPIEVO TTElpapo Bempeiton ETTVYNIEVO, APOL TOGO O TIUES TTOV
EVIOTOTNKOAV a0 TOV YEVETIKO OAYOP1OL0 OGO Kot T AmOTEAEGLATA TTOL EEAYOMKAY aTd
TO LOVTEAO TTAPOLGLALOVY GUVETELX LE TO, OGO AVOPEPONKO GTA TPOTYOVUEVO TTEIPELLOTOL
aALG Kot TV Bewpia Tov avartHyOnke YOpw amd 10 poviélo pog. Oleg ot mo mavem
TANPOPOPIES KOl KATAOTAGELS TOV avaAvOnKay, Oa mpémel vo Aapupdvovior vToyn and
TOVG €01KOVG KOTA TNV AYN ATOQACE®MY. LTO MO KAT® OSLAYPOLLUO TOPOVGLALETOL M

e&EMEN TV KOUPOV EVOLOPEPOVTOG,.

1.0
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0.6 4

Activation Level
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02 —\
|\
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Awdypappa 21 : H ypaguki TapdoTtact TOV emrid@V EVEPYOTOINGNG Omd TIS apyikéS TINEG TTOV EVIOMIGE 0
YEVETIKOG 0AyOpLlOpog péypr T TEMKEG TIHES OTTOV GTOOEPOTOLEITUL TO MOVTEAD Y100 TO TTPAOTO TEIPUNA TOL

YEVETIKOU aAyopiOpov (e pavpes ypoupés mapovotdiovrar o1 0V0 KOpPor evoraEpPovTog)
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5.4.2 Ileipapo I'evetikov AlyopiOpov Il

I"a o devTEPO KOl TEAEVTOLO TTEIPOALLA TTOV OVOAVETOL GTO GUYKEKPLUEVO VTTOKEPAANLO, Ol

KOUPOL EVALOPEPOVTOC OGS TV 0L akOAOVOOL:

e 0 KkouPoc Trust, dniadn o Babuog epmiotocivng petalh TV epyalopévov Kot
e 0 kopuPog Social Debt, mov 6nwg avaeépbnke mo TAve amoTEAEL TOV KEVTIPIKO

KOUPO TOV HOVTEAOL pog Kot avTimpocsrevel To Kowvwvikd Xpéog

INUOVTIKOG AOYOC Yoo TNV EMAOYN] TOV GLUVOLOCUOD TOV GCLYKEKPIUEVOV KOUPwV,
OmoTEAEL M GNUOVTIKOTNTO TOV PEPEL O TOPAYOVTOS EUTIGTOGVVI Y10l TV EVUEPIO KoL
™V opoAr Aettovpyion evdg opyaviopov. H eumotoovvn autr, evioyvel to eminedo
ocuvepyosiog Kot emKowaviog HETOED TV epYalOpEVOV KOl YEVIKA TIG KOWMOVIKEG
aAniemdpdoelc peta&d tovg. H onuaviikdtnto Tov GUYKEKPIUEVOD TTAPAYOVTO Kol
YEVIKA 00a avaeépOnkav mo mhve, tapovctdloviotl 1oco péca ond v Piproypapio
pog 660 Kot and toug Pabpods emppong mov AdPape omd TOVG EI0IKOVG GTOV TOUEN TNG

Avantuéng Aoyiopikov (BA. YrokepdAato 3.2).

2T0)0C TOL GLYKEKPIUEVOL TEPAUOTOC, OmOTELECE 1 UEAETN TV PEATIOTOV EMTES®V
gvepyomoinong mov Ba odnyovoav to Kowwvikov Xpéog og éva youniod PBabud kot tmv
EUMGTOGUVT] o€ éva LYNAO Pabud (ot epunveiec avtég OmmG avagépbnke kol GTo
TPONYOOUEVO TEIPOLO TPOKLATOVY OO TO OGOPY] GOVOAN 7OV OvVOALONKOV G©TO

Ymoxepdiowo 3.3).
O emBopuntég Tipég mov emiegape yo tov kébe koppo Eexympiotd NTov o1 akOAovOEeG:

e T tov k6pPo Trust, emiégope v Tipn 0.82 mov avikel 6to VYNAG acaPn
oLVOAO TOL GLYKEKPLULEVOL Tapdyovta (BA. Yrokepdiaio 3.3)

e T tov Kevrpkd kOpPo tov povtélov pog, omiadn tov koufo Social Debt,
emAé€ape v T 0.12, n omola avikel 610 YOUNAO aGOPY] GOVOAO TOV

napdyovta (PA. Yrokepdiato 3.3)

Onmg kol Yoo To TPONYOVUEVO TEIPOUO, EKTEAECTNKE KOl avoAvOnke €vog peyahog
ap1OUOG TEPAUATOV e OKOTO TNV avalNTNoT KoL TOV EVIOTICUO TOV BEATIOTOV ETITEOWOV
evepyomoinong mov Ba odnyovcav to Kowwvikd Xpéog Kot TV EUTIGTOGHVI OTI
embountéc teAwkéc Tipés. o to  ovykekpuyévo melpopo mov  wopovcstalerTal,

ekteEléotnkay ovvolkd 113 emavoinyelg (Generations), 6mov kot teAikd Adfoue to
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BéAtiota enineda evepyomoinong TV vroAoimmv kKOUPmv. Ot TIHEG aVTEC, OTWG Kol GTO
TPONYOoOUEVO TTElpaa, ETAANOEHTNKAY LE TNV YPNOT) TOL LOVTEAOL HOG. ZTO Aldypopio
22, mapovotdletar n e&EMEN g kotadAnAdmrag (Fitness) tov vroyneiov Avcemv
(Individuals) tov cvykekpyévov cevapiov evd otov Ilivoka 23 mapovoidloviar ot
OPYIKES TIEG OV EVTIOMIOTNKAY OO TOV OAYOpOUOo aAAE Kot Ol TEMKEG TUUES OV

eEdyOnkav amd To povtéro pag yuo Kaoe koupo.
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Awaypappa 22 : H ypo@iki TapacTtact) mov Tapovctdlel Ty katolinioinro (Fitness) tov
VAOYNPLOV AVGEDV O TPOG TIS EMAVIIYELS TOV EKTEAEGTIKAY Y10, TO OEVTEPO TEIPUNO PUE

TNV YPNG1 TOL YEVETIKOV aAyopidpov
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Mivaxag 23 : Ta exinedo EvEPYOTOINGIG TOV EVTOTICT KAV U0 TOV YEVETIKO aAyoprOpo oTo

0g0TEpO TEipapa Ko oL TEMKES TIpEG Tov eEayOnkay Yo emrai@gvon

Eninedo Evepyomoinong

# Mopdyovrag 20 #Organizations 0.60 0.60
Apyko Telko
o Quantity of Information
1 Communication 0.80 0.97 21 0.90 0.97
Flow
. Knowledge Sharing
2 Tunnel Vision 0.10 0.05 22 ) 0.90 0.94
Incentives
L Knowledge Sharing
3 Resource Duplication 0.10 0.05 23 0.90 0.99
Engagement
4 Task Dependencies 0.10 0.05 24 Information Obfuscation 0.20 0.01
5 Task Decoupling 0.10 0.10 25 Sharing Protocols 0.70 0.66
6 | #Organizational Changes 0.10 0.14 26 Unsanctioned Initiatives 0.20 0.04
7 Fear 0.10 0.07 27 Boundary Spanners 0.80 0.78
Unreceptiveness to Information Filtering
8 0.10 0.11 28 0.40 0.24
changes Protocols
9 Organizational Inertia 0.30 0.33 29 Project Delay 0.10 0.02
Uncooperative Complexity of
10 ) 0.10 0.02 30 Lo 0.10 0.18
Behaviour Organizational Structure
) Formality of Organizational
11 DevOps Isolation 0.90 0.70 31 0.10 0.10
Structure
12 Trust 0.40 0.82 32 Conflicts 0.10 0.04
13 #Clients 0.40 0.40 33 Productivity 0.70 0.98
14 Decision Ignorance 0.10 0.05 34 Time Pressure 0.10 0.10
Architecture Decision o
15 ) . 0.20 0.11 35 | Organizational Transparency 0.20 0.64
Dispersion
16 #Decisions 0.10 0.10 36 Job Satisfaction 0.40 0.66
17 Homophile Subgroups 0.20 0.09 37 Leadership 0.80 0.92
18 | Different Expertise Level 0.80 0.82 38 Social Debt 0.50 0.12
19 #Structural Changes 0.40 0.58




Katapybs, o modd vyniog Poabudg mov mapovoidler o mapdyovtog Leadership,
VTOONAMVEL TNV OTOTEAEGLATIKOTITO KO TNV KAVOTNTO TOV LTEHOLVOL TG KAOE opddog
(Team Leader) va dievBvvel ta dropo mov amaptiCovy TV opdda Tov, EVIeYDoVTag TV
EMKOW®VIO, TNV ovvepyooio. oAAG Kot TV  eumotoovvn  peta&d  tovg. H
OMOTEAECUOTIKOTNTA TOL Oldpapatilel onuovtikd poro vy v adénon g

gumiotoovvng (Trust), 6ov Kol anOTELEL TO GTOYO TOL CLYKEKPIUEVOL TTEIPAUATOG.

O1 d1apopec dropdyeg ko svykpovoelg (Conflicts) tov mbavov va mapovclactovv péca
OTNV €PYATIKN KOWATNTA EAAOYELOVY TOV Kivouvo dnpiovpyiog mapeénynoewy mov o
oonyovcav oe peimwon tov Pabuov eumotoocdvng petald tov gpyalopévov. O
OVYKEKPIUEVOC TOPAYOVTOG, TOV TOPOLGLALEL KOL TOV LYNAOTEPO opvNnTikd Pobud
EMPPONG TPOG TNV EUTICTOGVVT, Bpioketan o€ eEapeTikd yaunid enineda. Mdiota, o
VYNASG Babudg emkovoviag (Communication) mov emkpotel 6NV EPYATIKN KOWOTNTO
LELOVEL OKOULO TEPLOTOTEPO TOV TaPayovTa avtd. Emopévac, OAa ta mo tave amokAgiovv

TO EVOEYOLEVO HEIMONG TNG EUTIGTOGVVIG OO TOV GUYKEKPLUEVO TAPAYOVTOL.

Emumdéov, o vynAdc Pabudc mov mapovoialet o mapdyovrag Boundary Spanners, dniaon
T GTOWO TTOL EVEPYOVV MG GUVOEGHOL HETAED TV OUAO®V Y10 OVTOAANYT] YVAOCEWDV KOl
TANPOPOPLOV, ALEAVEL GE Eva OTULaVTIKO BaBULo TO EMITESO TNG EUMIGTOGVVNG HETAED TOV
epyalopévav. H avtailoyn avty, 6€ GuvOLAGUO e TOV DYNAO PBabud emkovoviag kot
oV Yaunio Boabud mov moapovotdlel o mapdyovrag Organizational Structure Formality
OV AVTIGTOLYEL TNV EMGNUOTNTA TNG SOUNG TOV OPYAVICHOD Kol VTTOONAMVEL TV OUOAN
Aertovpyia Tov depyaoidv, awédvovv v pon mAnpoeopidv (Quantity of Information
Flow) mov ®on Ppioketar o vynko eminedo. H pon avtr o6& cLVLAGUO HE TOV VYNAD
Bobud mov mapovoidlovv ta TpwTOKOAA (1] mpwToPfovAieg) kowvomoinong (Sharing
Protocols) av&dvouv o€ éva onpovtikd adud v opyavmtikn daeavela (Organizational
Transparency) n omoio av kot apyikd Ppioketor o younid eninedo KOTOANYEL OE [a
vynAn T eoutiag tov mo mwhveo Adywv. H dwedvelr tov opyoviopol, Ommg
avaeepOnke kol oto vrokepdaioto 3.1 avéavel o £va HeYAAO TNV EUTIGTOGUV TOGO
HETOED TV epYalopéVEOV OGO KOl TPOG TNV O101KNGN TOL 0PYAVICUOD, ONHLOVPYDVTOG

GPLOTEG OUMPOCMMIKEG GYEGELS LECH GTNV EPYOTIKN KOWVOTNTA.

O vynidg Babpdg Tov day®PIGHOL PETAED TOV TPOYPAULOTIGTAOV KOl TOV TPOSHOTLKOD
TEYVIKNG LTOGTNPIENG, TOL VITOONAGDVETAL 0o ToV Tapdyovta DevOps Isolation, peudvet

tov Babuod eumotochvng petald Toug Kot amotedel Eva KOplo Adyo mov 1 EUMIGTOGHVN

68



otafepormombnke oto 0.82 war dev avénbnke okdun mepiocodtepo. H epyaciaxm
1KOVOTTOiN o™ TOL OPYIKA BpiokeTon 6€ PHETPLO EMIMEDN AALE KATOAYEL GE 0L VYNAT TIUN
AOY® TOL EVYAPLETOV KAMPOTOG TOV dnpovpyeital omd Tov vynAd Pabud emkovmviag,

LELDVEL GE £VOL OTLLOVTIKO BaOLLO TO GUYKEKPIUEVO OPVITIKO QOLVOLEVO.

Oocov agopd 10 Kotvovikd Xpéog, 1 teMkn T tov Ppioketon oe younid emineda
(ovykekpyéva oty Tun 0.12 6mov frav Kot 0 apykd 6TdYoc) oo OAOL 01 TUPBEYOVTEG
nov to ennpedlovv apvnTikd Ppickovtal e TOAD younAd enimeda. EmmAéov, 6Aa doa
avaEPONKa o TAVE SIKOIOAOYOLV TNV TIUY AVTY], TOPOVGIALOVTOG EVO OPKETH VYLEC
neppdAiov  pe Atyo mpoPAnuota  mov  oyetiCovror pe MV ovvomopén TV

TPOYPUUUATIOTMOV KOl TOV TPOCSHOTIKOV TEYVIKNG VITOGTNPIENG.

To ovykexpiuévo meipapo, Onwc Kol To TPonyovuevo, Bempeitoan e&icov emTvynuévo
AoV Ol TIHEG TTOV EVIOTIGTNKAV OO TOV YEVETIKO AAYOPIOIO 0ALG KOl TO OTOTEAEGLOTOL
mov e&dyOnkav omd 10 PHOVTEAD Tapovcldlovy GuVETELD e T Oca avaépnka ot
TpoMyovpuEVa TEPApaTa oAAd Kol TNV Bewpia mov avantdydnke yop® and 10 povtéro
pog. Olo 6co avaAlvdnKav Kol TapovsldoTNKay To Tive Ba Tpémel va Aapfdavoviot

VIOYT OO TOVG EOIKOVG KOTA TNV AYN TOV OTOPACE®DY TOVG,.

Activation Level

- - - B . T
0.0 25 S50 75 Pl 125 15.0 175
Merations

Awdypoppo 23 : H ypo@uki] Topactacn TOV ETUTEOMV EVEPYOTOINONG U0 TIS UPYLKEG TINES TOV EVTOMIOE 0
YEVETIKOG 0AyOpLOpog péypr T TEMKES TINES OTOV 6TaOgpoTTOLEiTAL TO HOVTELD Y10 TO OEVTEPO TEIPUNA TOV
YEVETIKOU aAyopiOpov (pne padvpeg ypopupés mapovotdlovror o1 6Vo KopPor evorlaPEpovTog)
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6 Xvoumepaopato

O 616Y0G TNG CLYKEKPLUEVNG LEAETNG NTOV 1] ONUIOVPYI EVOG YEVIKOD HOVTEAOL TOL VO
elvar og B€om va vioBetnOel ko va Bpel EQaPLLOYN GE OTOLUONTOTE ETALPEIN 1) OPYOVIGULO
He oKomo TNV TPOPAEYN aALd Kol Tov vToAoYiouo Tov Kotvwvikod Xpéove. H mpoPieyn
avt Bo YAMTOGEL TOV OTOl00MmOTE OPYOVIoUO amtd GoPapovs UmeEAAdes OAAG Kot
eMmPOcHeTO KOGTOG MOV WHAVOV Vo emPApPOVOLY aKOUN TEPICCOTEPO TNV OAN
KOTAOTOOT OV EMKPOTEL TNV EPYATIKT] KOWVOTNTO.

To £pyo mov eiyope va dlateAécovpe NTav opkeTd 0voKoAo apov 10 Kowwvikd Xpéog
amotelel Eva AKPOS SLVAUIKO POVOUEVO IOV GYETICETOL LE TOV OVOPAOTIVO TTaPAyovTa, O
omoiog emnpedleTol KATM omd SLAPOPES KOTAGTAGELS Kot cLVONKeS. Ol KOTAGTAGELS AVTEG
empedlovv eite Betikd M apvnTikd 1 akdpo Kot T 000, ToV aVOPAOTIVO TAPAYOVTOL.
Enopévac, mpaypatomomnke extevig peAém yia tov Kabe mapdyovra Eexmpiotd mov
LTOpEL VO EXNPEAGEL TNV EPYATIKT] KOWVOTNTAL.

Ta cuvoAikd amoteAéopato wov eEQyONKaY od OAEG TIC TPOGOUOUDGELS KO TOL TELPALOTOL
OV EKTEAECTNKAY KOTA TNV ObpKELD TNG LEAETNG LAG, KATAOEIKVOOLV GE €Va TEPACTIO
Babud v opBOTNTA KO TV ATOTEAEGUATIKOTNTA TOV LOVTEAOL TTOV LAoTomOnke. 'Eva
LOVTEAO TTOL HEGA OO TIS SLAPOPES OAANAOETIOPAGELS TOV SOPOPOV TOPAYOVI®V TOV
10 anaptifouv eivar og Béon va mpoPAéyel | akdpo kot vo SNAdceLl TV Vmapén Tov
Kowmvikov Xpéovg.

Méca amd TIg TPOGOUOIDGELS TOV EKTEAEGTNKOV OAAG Ko 0O TIG AOVTIGELS TTOL AGPOLLE
a0 TOLG EWKOVS GTOV YMPO TNG OVATTLENG AOYIGUKAV GUGTNUATOV, KATOOEIKVIETOL 1|
OTNUOVTIKOTNTO TOL GEPOVV N EMKOVAOVIQ, 1] CLVEPYACTO AALA KO 1] EUTIGTOCVVT) LETAED
tov gpyalopévov. H EAdetyn tov yopokTnploTIKOV quTtdv HOVO opvnTikd pmopel va
EMPEPEL OTNV €PYATIKT] KOWwOTNTo KOt amoterel €va coPapd Adyo va odonynbei pio
etaupeia og kataotaon Kowaovikod Xpéovc.

EmnAéov, ot dtapopeg amdTopeg OAAAYEG GTNV OPYAVOGT KOl TV QO] OGS ETOPELNG
oAAG Ko o1 ProoTikég Kot AAB0C KOVOVIKOTEYVIKES OmOPAGELS OV Umopel vo TapOovv
Katd TV d1dpKela evOg EPyov, EYKLUOVODV TEPAGTIO Kivouvo 66O apopd TV d1aThpnon
evoc otabepov epyaciakob mepiariovtoc. H evdexduevn dpvnon, o ¢OPoc aArd kot ot
Slopdyes peta&d tov epyalopévav, emnpedlovv ce éva tepdotio Pabud v opoin
Aertovpyia Tov opyavicpov. Emopévag, o kabe opyaviopdg Ba mpémel va yvopilel toug

Kivouvoug mov eykvpovohv OAd Ta o TAve @avopeva Kot va glvar og Béosl va ta
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KOTOTOAEUNOEL, OVTMG MGTE va, Uy odnynbetl oto emlpuio eavopevo mov ovopaletot
Kowavikoé Xpéoc.

O)a to mo whve oAAd Kot ToAlol dArol Tapdyovteg Exovv peietnOel kot doundel pe
TETOL0 TPOTO, TTOL TO HOVTEAO LaG va glval 6€ BEGEL va TaL VTTOAOYIGEL KO VO, TOPOVGLAGEL
TOV OVTIKTUTIO TTOV EMPEPOLY. Me dAAL AOYL0, TO LOVTEAO LLOG UTOPEL VO OMOTEAECEL £Vl
oyvpd epyareio yio KaOe etarpeio Tov HBa TO YPNCIUOTOUOEL.

Ot 014popeg HEALOVTIKEG 10£EC OV LIAPYOLV GE TPAOTN (PAGCT, 0POpPoVV Kobapd TNV
BeAtiotomoinon kot e£EMEN TOov LILAPYOVTOG LOVTEALOL TTOV PPICKETOL GE TPOULO GTAJLO.
H Beitiotonoinom avtr, meptrapupdvel capng v enavetétoon kal etaAnfevorn dAwv
TV Beopldv Kol vrobéocewv mov ovoamTVEaUE KOTE TNV SLAPKELDL TNG GUYKEKPLUEVTC
peréc. Ymapyel, emmAéov, N HEALOVTIKY] OkEYN va mpaypatonombel EAeyyog tov
LOVTELOV UE TTPOYUATIKES TIEC GE TPAYHATIKO epyactako meptBdilov (real case-study).
Ot Tipég avtég, mov Ba avtikatonTpilovy TV €1KOVA Kot TNV VITAPYOVCA KATAcTACT, Oa
pog map€yovy Ty duvatotnTo vo €EETAGOVUE LE TPOYULOTIKO GEVAPLOL TIC OLAPOPES
OLGYETIGEIC TOL HOVTEAOL OAAG Kol TOvg Pabpovg emippong tovg. Oa vmdpyet,
TAVTOYPOVA 1| EVKALPIN VO LEAETIICOVLE KO VO OVOADGOLUE TNV THOVOTNTA ETEKTAONG
TOV LOVTEAOV LLOG LLE VEEG GVGYETICELS Kol Tapdryovteg Tov mlavov vo Tpokvyouv. TELoG,
Ba pereBel katd TOG0 givan eQiktd va epappootel éva povtého Tree-Structured Multi-
Layer FCM [33] ypnoytomoidvtag mapdyovies amd To LOVTELO LOG Ol 00101 LITOPOVV Vi
vrodlpefovy 6e mEPLGGOTEPOVG AALOVG. To GuyKekpévo HovTéLo, Tapovotdlet pa
EPOUPYIKTY OOUN TOV amoTeAEiTOl amd S1APOPA VTOGVLGTALATO, TPOCPEPOVTAS ETCL TN
duvatdTTo. OmMOUOVMOOoNG Kol PEAETNG Kpiowov tunudtov tov cvotiuatog. Ta
VITOGLOTHUATA OVTE, TOL 6TV OIKN pog mepintwon o eivor to. Community Smells,
ocvvepyalovtol LeTa&l Tovg Kot VTOGTNPILOVV EVa KEVIPIKO GTOYO TOL GTNV TPOKEUEVN

nepintwon Ba etvar  TpdPAeYN Kot 0 VTOAOYIGUAS Tov Kotvmvikod Xpéovg.
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EIITAOI'OX

To Kowwvikd Xpéog amoterel Eva eEaupetikd damoavnpd kot ETCAILO QOUIVOUEVO Y10, EVOV
OPYOVIGLO OVATTUENG AOYIGUIKOV GUGTNUATOV TOL TPEMEL VO KATAmoAeUNOel EyKotpa 1)
va amopevyel eviehmc. Ot d1dpopot opyavicuoi Oa mpémnel va Adfovv coPapd vedyn to
¥PEOG aTd, pe Tov 1d10 1 aKOpo Kot Teplocdtepo (Ao mov emdekvhovy 6to Teyvikod
Xpéoc. H motdtnta Tov Kdotka oAl Kot ToV TPOoidvTog ToL VAOTOLELTAL, EIVAL PLGIKO VOl
eVOLOQEPEL 6€ Eva, oNUAVTIKO BaBiLd Tovg opyavioovg aAAd Bo TPETEL VO KOTAVONGOVY
OTL M TO1OTNTA QLT TPOKVTTEL LEGA AT Eva VYIEG Ko 6TafepO mepIBaArov. Ot dtpopeg
JMPOCHOTIKEG GYECELS KOl KOWVOVIKOTEYVIKEG ATOQACELS €MNPedlovV AUECH KOl GE £V
peydio Pabud v mowdtnta Tov 0 opyavicpog Bélel va mapéyet. Onmg avapépdnke kot
mo mave to Kowvovikd Xpéog pmopet vo odnynoet oe Teyvikd Xpéog, péoca and to
dtpopa pofAnuota mov tpokvITovy. OAd To ATOTEAEGUATO TTOV TPOEKLYAV OO TNV
Tapovoo HEAETN, TOPOLGLAloVY TNV OKEPAULOTNTA KO TNV OTOTEAEGUOTIKOTITO TOV
povtélov poc. Emopévac, 1o poviélo avutd Ba gavel e§opetikd onpovtikd yio OAEG
exetveg TG etapeiec Tov emBLIOVY VA ATOPVYOLV TO EMTPOGHETO KOGTOC TOV TPOKVTTEL

and 10 Kowvoviko Xpéoc.
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5/9/2020 Survey on Social Debt in Software Development Organizations

Survey on Social Debt in Software
Development Organizations

We are currently researching the relationship between the various factors that contribute
towards social debt, that is, the state of a software development organization as the result of
accumulated decisions concerning people and their interactions.

For each of the following questions, please select the answer that you believe best reflects the
extent of influence of the factors based on your knowledge and experience working in software
development projects.

All questions require a response.
* Required

1. What is your level of expertise as a practitioner and/or reasearcher in the field of
Software Development? *

Mark only one oval.

Very low Very high

2. 1. To what extent would an increase in the level of complexity of your organization’s
structure lead to delays in the completion time of a project? *

Mark only one oval.

() Very low
() Low
() Moderate
() High

—

(_ ) Very high

https://docs.google.com/forms/d/1rcBzAFmIVn_OklpyoEn15sPAh2bgeyNj8g4zLUpmGCl/edit

117
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5/9/2020

3.

4.

5.

Survey on Social Debt in Software Development Organizations

2. To what extent would an increase in the number of formal procedures imposed on
the personnel in your organization (developers, operators, managers, etc.) lead to
delays in the completion time of a project? *

Mark only one oval.

() Verylow
Q Low
() Moderate
() High
() Very high

3. To what extent would an increase in the number of technical or socio-technical
decisions taken by developers lead to delays in the completion time of a project? *

Mark only one oval.

() Very low
C DLow
() Moderate
() High
() Very high

4. To what extent would an increase in the number of different expertise levels
among developers lead to delays to the completion time of a project? *

Mark only one oval.

() Very low
Q Low
D Moderate
() High
D Very high

https://docs.google.comforms/d/1rcBzAF mIVn_OklpyoEn15sPAh2bgeyNj8g4zLUpmGCl/edit 217
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6.

Z.

Survey on Social Debt in Software Development Organizations

5. To what extent would an increase in the level of communication among
developers reduce the likelihood of project delay? *

Mark only one oval.

() Very low
C DLow
(") Moderate
() High
(") Very high

6. To what extent would an increase in the number of different expertise levels
among developers lead to an increase in the likelihood of developer cliques (i.e., a
narrow exclusive circle or group of developers) being formed? *

Mark only one oval.

() Very low
() Low
(") Moderate
() High
Q Very high

7. To what extent would an increase in the number of technical or socio-technical
decisions taken by developers lead to an increase in the likelihood of developer
cliques being formed? *

Mark only one oval.

() Verylow
@ Low
() Moderate
() High
() Very high

https://docs.google.comforms/d/1rcBzAF mIVn_OklpyoEn15sPAh2bgeyNj8g4zLUpmGCl/edit 3n7
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5/9/2020 Survey on Social Debt in Software Development Organizations

9. 8.Towhat extent would an increase in the number of developer cliques lead to an
increase in the number of instances where decisions are ignored by certain project
members? *

Mark only one oval.

() Very low
@ Low
(") Moderate
() High
C) Very high

10. 9. To what extent would an increase in the difficulty of identifying the person(s)
responsible for, or the reason(s) behind, a specific decision lead to an increase in
the number of instances where decisions are ignored by certain project members?

*

Mark only one oval.

( ) Very low

C DLow
() Moderate
() High
Q Very high

https://docs.google.com/forms/d/1rcBzAF miVn_OklpyoEn15sPAh2bgeyNj8g4zLUpmGCl/edit

4n7
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https://docs.google.comforms/d/1rcBzAF mIVn_OklpyoEn15sPAh2bgeyNj8g4zL UpmGCl/edit

Tl

12,

13.

Survey on Social Debt in Software Development Organizations

10. To what extent would an increase in the number of organizations participating
in a project lead to a reduction to the quantity of information flow between project

members? *

Mark only one oval.

() very low
C DLow
(") Moderate
() High
() Very high

11. To what extent would an increase in the number of organizations participating in
a project lead to an increase in the number of structural changes in the project? *

Mark only one oval.

@ Very low
Q Low
() Moderate
() High
@ Very high

12. To what extent would an increase in the number of structural changes in the
project lead to an increase in the number of organizational changes? *

Mark only one oval.

() Very low
" DLow
() Moderate
() High
O Very high

517
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https://docs.google.com/forms/d/1rcBzAF miVn_OklpyoEn15sPAh2bgeyNj8g4zLUpmGCl/edit

14.

15.

16.

Survey on Social Debt in Software Development Organizations

13. To what extent would an increase in the number of organizational changes lead
to anincrease in the likelihood of different levels of expertise among project
members? *

Mark only one oval.

() Verylow
C Dlow
() Moderate
() High
() Very high

14. To what extent would an increase in the number of organizational changes lead
to anincrease in the level of fear of the personnel in your organization? *

Mark only one oval.

() Verylow
C Dlow
() Moderate
(D High
() Very high

15. To what extent would an increase in the level of fear of the personnel in your
organization lead to an increase in the level of unreceptiveness towards external
influence, cooperation and collaboration? *

Mark only one oval.

() very low
D Low
() Moderate
() High
(") Very high

617
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17.

18.

Survey on Social Debt in Software Development Organizations

16. To what extent would an increase in the level of unreceptiveness towards
external influence, cooperation and collaboration lead to an increase in the
likelihood of tunnel vision existing within project members (i.e., tendency to focus
exclusively on a single or limited objective or view)? *

Mark only one oval.

() Vvery low
C DLow
() Moderate
() High

(") Very high

17. To what extent would an increase in the level of unreceptiveness towards
external influence, cooperation and collaboration lead to an increase in resource
duplication (i.e., wasted time and duplicated code)? *

Mark only one oval.

() Very low
C} Low
() Moderate
() High
O Very high

https://docs.google.comforms/d/1rcBzAF mIVn_OklpyoEn15sPAh2bgeyNj8g4zLUpmGCl/edit

mi
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19.

20.

21

https://docs.google.comforms/d/1rcBzAF mIVn_OklpyoEn15sPAh2bgeyNj8g4zL UpmGCl/edit

Survey on Social Debt in Software Development Organizations

18. To what extent would an increase in tunnel vision lead to an increase in
uncooperative behaviour of members of your organization? *

Mark only one oval.

() Very low
C DLow
(") Moderate
() High
(") Very high

19. To what extent would an increase in resource duplication lead to an increase in
uncooperative behaviour of members of your organization? *

Mark only one oval.

() very low
C DLow
() Moderate
() High
() Very high

20. To what extent would an increase in the level of organizational inertia (i.e., the
tendency of a mature organization to continue on its current trajectory) lead to an
increase in uncooperative behaviour of members of your organization? *

Mark only one oval.

() Very low
" DLow
() Moderate
() High
O Very high

8Nn7
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22.

23.

24.

Survey on Social Debt in Software Development Organizations

21. To what extent would an increase in the difficulty in identifying the person(s)
responsible for, or the reason(s) behind, a decision lead to an increase in
uncooperative behaviour of members of your organization? *

Mark only one oval.

() Very low
C) Low
() Moderate
(D High
(") Very high

22. To what extent would an increase in the isolation of operators by developers
(where operators feel the last piece of the ladder) lead to an increase in
uncooperative behaviour of members of your organization? *

Mark only one oval.

() very low
C DLow
() Moderate
() High
() very high

23. To what extent would an increase in the number of developer cliques lead to an
increase in uncooperative behaviour of members of your organization? *

Mark only one oval.

() verylow
C Dlow
(") Moderate
() High
(") Very high

https://docs.google.comforms/d/1rcBzAF mIVn_OklpyoEn15sPAh2bgeyNj8g4zL UpmGCl/edit

N7

86
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25.

26.

27.

Survey on Social Debt in Software Development Organizations

24. To what extent would an increase in the number of clients lead to an increase in
the isolation of operators by developers (where operators feel as the first ones to
deal with all complaints)? *

Mark only one oval.

() Very low
C DLow
(") Moderate
() High
() Very high

25. To what extent would an increase in the isolation of operators by developers
lead to a decline in the level of trust between them? *

Mark only one oval.

@ Very low
Q Low
() Moderate
() High
() Very high

26. To what extent would an increase in the isolation of operators by developers
lead to a decrease in the level of communication between them? *

Mark only one oval.

() Very low
 DLow
() Moderate
() High
O Very high

https://docs.google.comforms/d/1rcBzAF mIVn_OklpyoEn15sPAh2bgeyNj8g4zLUpmGCl/edit 1017
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28.

29.

Survey on Social Debt in Software Development Organizations

27. To what extent would an increase in the quantity of information flow between
project members lead to a reduction in information obfuscation (i.e., information
not being shared to everyone)? *

Mark only one oval.

() Verylow
C DLow
() Moderate
() High
() Very high

28. To what extent would an increase in the ability of people to bridge the
knowledge and experience gap between project members lead to an increase in
the degree of engagement in knowledge sharing? *

Mark only one oval.

() Vvery low
C DLow
() Moderate
() High
() Very high

https://docs.google.com/forms/d/1rcBzAF miVn_OklpyoEn15sPAh2bgeyNj8g4zLUpmGCl/edit

1MNn7
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30.

31.

32.

Survey on Social Debt in Software Development Organizations

29. To what extent would an increase in the number of knowledge exchange
incentives lead to an increase in the degree of engagement in knowledge sharing?

*

Mark only one oval.

() very low
C DLow
() Moderate
() High
() Very high

30. To what extent would an increase in the degree of engagement in knowledge
sharing lead to a decrease in information obfuscation? *

Mark only one oval.

Q Very low
© Low
Q Moderate
() High
() Very high

31. To what extent would an increase in the number of sharing protocols lead to a
decrease in information obfuscation? *

Mark only one oval.

() Very low
C DLow
() Moderate
() High
Q Very high

https://docs.google.com/forms/d/1rcBzAFmiIVn_OklpyoEn15sPAh2bgeyNj8g4zLUpmGCl/edit

1217

89
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33.

34.

35.

Survey on Social Debt in Software Development Organizations

32. To what extent would an increase in the number of boundary spanners (i.e.,

individuals who act as links between teams) lead to a decrease information
obfuscation? *

Mark only one oval.

() Very low
@ Low
() Moderate
(D High
() Very high

33. To what extent would an increase in the number of boundary spanners lead to a
reduction in the number of unsanctioned initiatives (i.e., number of times
developers take matters and decisions into their own hands)? *

Mark only one oval.

() Vverylow
C DLow
() Moderate
() High
() very high

34. To what extent would an increase in the number of sharing protocols lead to a
reduction in the number of unsanctioned initiatives? *

Mark only one oval.

() verylow
C Dlow
() Moderate
() High
(") Very high

https://docs.google.com/forms/d/1rcBzAFmiIVn_OklpyoEn15sPAh2bgeyNj8g4zLUpmGCl/edit

1317
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36.

37.

38.

https://docs.google.com/forms/d/1rcBzAFmiIVn_OklpyoEn15sPAh2bgeyNj8g4zLUpmGCl/edit

Survey on Social Debt in Software Development Organizations

35. To what extent would an increase in the number of information filtering

protocols (e.g., procedures to protect industrial secrets) lead to a decrease in the
number of information sharing protocols? *

Mark only one oval.

() very low
C DLow
() Moderate
() High
() Very high

36. To what extent would an increase in the number of information filtering
protocols lead to a reduction in the number of boundary spanners in the project? *

Mark only one oval.

Q Very low
© Low
Q Moderate
() High
() Very high

37. To what extent would an increase in the number of boundary spanners lead to
an increase in the level of trust between project members? *

Mark only one oval.

() Very low
C DLow
() Moderate
() High
Q Very high

1417
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39. 38. To what extent would an increase in the number of sharing protocols lead to an

increase in the level of trust between project members? *

Mark only one oval.

() Very low
D Low
() Moderate
() High
() Very High

40. 39. To what extent would an increase in the level of communication between

project members lead to a decrease in resource duplication? *

Mark only one oval.

() Very low
@ Low
() Moderate
(D High
() Very high

41. 40. To what extent would an increase in the level of communication between

project members lead to a reduction in tunnel vision? *

Mark only one oval.

() verylow
Q Low
() Moderate
() High
() Very high

https://docs.google.com/forms/d/1rcBzAFmiIVn_OklpyoEn15sPAh2bgeyNj8g4zLUpmGCl/edit 1517
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42.  41. To what extent would an increase in the level of decoupling of development

tasks (and related developers) lead to a decrease in the level of communication
between developers? *

Mark only one oval.

() very low
C DLow
() Moderate
() High
() Very high

43. 42.To what extent would an increase in task dependencies lead to an increase in

tunnel vision? *

Mark only one oval.

Q Very low
Q Low
O Moderate
() High
() Very high

44. 43.To what extent would an increase in task dependencies lead to an increase in

resource duplication. *

Mark only one oval.

() Very low
" DLow
() Moderate
() High
Q Very high

https://docs.google.com/forms/d/1rcBzAFmiIVn_OklpyoEn15sPAh2bgeyNj8g4zLUpmGCl/edit 16117
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45. 44.To what extent would an increase in, or change to, architecture decisions

without the necessary background and premises lead to an increase in task
dependencies? *

Mark only one oval.

() Very low
O Low
() Moderate
(" D High
() Very high

This content is neither created nor endorsed by Google.

https://docs.google.comforms/d/1rcBzAF mIVn_OklpyoEn15sPAh2bgeyNj8g4zLUpmGCl/edit

1717
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Survey on Social Debt in Software
Development Organizations - Part 2

We are currently researching the relationship between the various factors that contribute
towards social debt, that is, the state of a software development organization as the result of
accumulated decisions concerning people and their interactions.

For each of the following questions, please select the answer that you believe best reflects the
extent of influence of the factors based on your knowledge and experience working in software
development projects.

All questions require a response.
* Required

1. What is your level of expertise as a practitioner and/or researcher in the field of
Software Development? *

Mark only one oval.

Very Low Very High

2. 1. To what extent would an increase in the number of formal procedures imposed on
the personnel in your organization (developers, operators, managers, etc.) lead to a
reduction to the quantity of information flow? *

Mark only one oval.

D Very Low
() Low
() Moderate
(") High

) Very High

https://docs.google.com/forms/d/1Nwh9yDp7k7cyRH8ARhYm3u4uK66Gy5F IMIgs8POkiSk/edit 112
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3. 2.To what extent would an increase in the level of trust among project members
lead to an increase in the level of communication? *

Mark only one oval.

() Very Low
Q Low
() Moderate
() High
(") Very High

4. 3.To what a extent would an increase in the level of communication among project
members lead to a reduction to the likelihood of conflicts being occurred? *

Mark only one oval.

() Very Low
C DLow
() Moderate
() High
() Very High

5. 4. To what extent would an increase in the number of task dependencies lead to an
increase in the likelihood of conflicts being occurred (i.e., because of disagreement
in design or delays)? *

Mark only one oval.

() Very Low
Q Low
() Moderate
(") High
Q Very High

https://docs.google.com/forms/d/1 Nwh9yDp7k7cyRH8ARhYm3uduK66GySF IMIgs8POkiSk/edit 212
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6. 5.To what extent would an increase in the likelihood of conflicts among project
members lead to a decrease in productivity? *

Mark only one oval.

() Very Low
D Low
() Moderate
() High
(") Very High

7. 6.To what extent would an increase in productivity of project members lead to a
decrease in the likelihood of delays in the completion time of a project? *

Mark only one oval.

() Very Low
Q Low
(") Moderate
() High
C) Very High

8. 7 To what extent would an increase in project delays lead to an increase in time
pressure? *

Mark only one oval.

() Very Low
C DLow
() Moderate
() High
() Very High

https:/docs.google.com/forms/d/1Nwh9yDp7k7cyRH8ARhYm3u4u K66Gy5F IMIgs8POkiSk/edit 312
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9.

10.

11.

Survey on Social Debt in Software Development Organizations - Part 2

8. To what extent would an increase in time pressure lead to an increase in
productivity of members of your organisation? *

Mark only one oval.

() Very Low
Q Low
() Moderate
() High
(") Very High

9. To what extent would an increase in time pressure lead to a reduction to
uncooperative behavior of members of your organisation? *

Mark only one oval.

() very Low
C DLow
() Moderate
(__)High
() Very High

10. To what extent would an increase in uncooperative behavior of members of
your organisation lead to an increase in the number of task dependencies? *

Mark only one oval.

() Very Low
C) Low
() Moderate
() High
C) Very High

https://docs.google.com/forms/d/1 Nwh9yDp7k7cyRH8ARhYm3uduK66GySF IMIgs8POkiSk/edit 412
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14.

https://docs.google.com/forms/d/1 Nwh9yDp7k7cyRH8ARhYm3uduK66GySF IMIgs8POkiSk/edit

Survey on Social Debt in Software Development Organizations - Part 2

11. To what extent would an increase in the level of trust among project members
lead to a decrease in uncooperative behavior? *

Mark only one oval.

() Very Low
C DLow
() Moderate
() High
() Very High

12. To what extent would an increase in the level of trust lead to a decrease in the
level of fear of the personnel in your organization? *

Mark only one oval.

O Very Low
C DLow
(") Moderate
(D High
D Very High

13. To what extent would an increase in the level of fear of the personnel in your
organisation lead to a reduction to the degree of engagement in knowledge
sharing (i.e., apprehension of fear that sharing may reduce or jeopardizes people’s

job security)? *

Mark only one oval.

() Very Low
@ Low
Q Moderate
(") High
Q Very High

512
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15.  14.To what extent would an increase in the level of communication among project

members lead to an increase in the degree of engagement in knowledge sharing?

*

Mark only one oval.

C} Very Low
C DLow
(") Moderate
() High
() very High

16. 15. To what extent would an increase in project delays (lack of time) lead to a

decrease in the degree of engagement in knowledge sharing? *

Mark only one oval.

() Very Low
(:) Low
() Moderate
() High
() Very High

17. 16. To what extent would an increase in the degree of engagement in knowledge

sharing lead to an increase in productivity of project members? *

Mark only one oval.

Q Very Low
" DLow
Q Moderate
() High
Q Very High

https:/docs.google.com/forms/d/1Nwh9yDp7k7cyRH8ARhYm3u4uK66Gy5F IMIgs8POkiSk/edit 6/12
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18. 17. To what extent would an increase in the number of different expertise levels
among developers lead to a decrease in productivity? *

Mark only one oval.

() Very Low
D Low
() Moderate
(D High
() Very High

19. 18. To what extent would an increase in the number of instances where decisions

are ignored by certain project members lead to delays in the completion time of a
project? *

Mark only one oval.

() Very Low
@ Low
(") Moderate
(D High
() Very High

20. 19. To what extent would an increase in the number of organizations participating

in a project lead to an increase in the level of complexity of your organization’s
structure? *

Mark only one oval.

() Vvery Low
C Dlow
() Moderate
() High
(") Very High

https://docs.google.com/forms/d/1 Nwh9yDp7k7cyRH8ARhYm3uduK66GySF IMIgs8POkiSk/edit 772
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21. 20.To what extent would an increase in the difficulty of identifying the person(s)

responsible for, or the reason(s) behind, a specific decision lead to an increase in
information obfuscation (i.e., information not being shared to everyone)? *

Mark only one oval.

O Very Low
C DLow
() Moderate
() High
() Very High

22. 21. To what extent would an increase in information obfuscation (i.e., information

not being shared to everyone) lead to an increase in uncooperative behavior of
members of your organization? *

Mark only one oval.

Q Very Low
@ Low
() Moderate
() High
(:) Very High

https://docs.google.com/forms/d/1 Nwh9yDp7k7cyRH8ARhYm3uduK66GySF IMIgs8POkiSk/edit 812

102



5/9/2020 Survey on Social Debt in Software Development Organizations - Part 2

23. 22.To what extent would an increase in the level of unreceptiveness towards

external influence, cooperation and collaboration lead to an increase in the level of

organizational inertia (i.e., the tendency of a mature organization to continue on its
current trajectory) *

Mark only one oval.

() Very Low
@ Low
() Moderate
() High

(") Very High

24. 23.To what extent would an increase in uncooperative behavior of project

members lead to an increase in the likelihood of conflicts being occurred? *

Mark only one oval.

Q Very Low
Q Low
() Moderate
() High
(:) Very High

https://docs.google.com/forms/d/1 Nwh9yDp7k7cyRH8ARhYm3uduK66GySF IMIgs8POkiSk/edit 912
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25.  24.To what extent would an increase in the quantity of information flow among

members of your organisation lead to an increase in the level of organisational
transparency? *

Mark only one oval.

O Very Low
C DLow
() Moderate
() High
() Very High

26. 25.To what extent would an increase in the number of sharing protocols (or
sharing initiatives) lead to an increase in the level of organisational transparency? *

Mark only one oval.

Q Very Low
© Low
Q Moderate
() High
() Very High

27. 26. To what extent would an increase in the level of organisational transparency
lead to an increase in the level of trust among members of your organisation? *

Mark only one oval.

Q Very Low
C DLow
() Moderate
() High

(__) Very High

https://docs.google.com/forms/d/1 Nwh9yDp7k7cyRH8ARhYm3uduK66GySF IMIgs8POkiSk/edit 10112
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28. 27.To what extent would an increase in the level of communication among

members of your organisation lead to an increase in the quantity of information
flow between them? *

Mark only one oval.

() Very Low
C) Low
() Moderate
(D High
() Very High

29. 28. To what extent would an increase in the level of communication among

members of your organisation lead to a reduction to the likelihood of developer
cliques (i.e., a narrow exclusive circle or group of developers) being formed? *

Mark only one oval.

() very Low
C DLow
() Moderate
() High
() Very High

30. 29. To what extent would an increase in the level of communication among
members of your organisation lead to an increase in the level of job satisfaction? *

Mark only one oval.

() Vvery Low
C Dlow
() Moderate
() High
(") Very High

https://docs.google.com/forms/d/1 Nwh9yDp7k7cyRH8ARhYm3uduK66GySF IMIgs8POkiSk/edit 1112
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31. 30. To what extent would an increase in the level of job satisfaction of project

members lead to an increase in their productivity? *

Mark only one oval.

() Very Low
C DLow
() Moderate
() High
(") Very High

32. 31 To what extent would an increase in the level of job satisfaction of members of

your organisation lead to an increase in the number of knowledge sharing
incentives? *

Mark only one oval.
Q Very Low
Q Low

Q Moderate
() High

() Very High

This content is neither created nor endorsed by Google.

https://docs.google.comforms/d/1Nwh9yDp7k7cyRH8ARhYm3u4uK66Gy5F IMIgs8POkiSk/edit 1212
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Survey on Social Debt in Software
Development Organizations - Part 3

We are currently researching the relationship between the various factors that contribute
towards social debt, that is, the state of a software development organization as the result of
accumulated decisions concerning people and their interactions.

For each of the following questions, please select the answer that you believe best reflects the
extent of influence of the factors based on your knowledge and experience working in software
development projects.

All questions require a response.
* Required

1.  What is your level of expertise as a practitioner and/or researcher in the field of
Software Development? *

Mark only one oval.

Very Low Very High

2. 1. To what extent do you believe that a complex organisation increases the fear of
the personnel? *

Mark only one oval.
C} Very Low
() Low
() Moderate
() High
() Very High

https:/docs.google.com/forms/d/1ujCNihEbSzO0YY 1XBwOJV_jBSeE7SmVTYYI7E3F_lwM/edit 110
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6. 5. To what extent do you believe that an increase in the number of decision taken
during the project increases the fear of the personnel? *

Mark only one oval.

() Very Low
 DLow
(") Moderate
() High
(") Very High

7. 6.To what extent do you believe that the task decoupling increases the
uncooperative behavior among members of your organisation? *

Mark only one oval.

() Very Low
() Low
(") Moderate
(") High
D Very High

8. 7.To what extent do you believe that an increase in the number of developer
cligues, increases the productivity (i.e., competition between them, people with the
same culture, vision and knowledge work together )? *

Mark only one oval.

() Very Low
@ Low
() Moderate
() High
Q Very High

https://docs.google.com/forms/d/1ujCNihEbSzO0YY 1XBwOJV_jB5eE7SmVTYYI7E3F _lwM/edit 310
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9. 8. To what extent do you believe that an increase in the number of developer

cligues, increases the quantity of information flow (i.e., empower and magnify the
voices of minority needs)? *

Mark only one oval.

() Very Low
C DLow
() Moderate
(") High
() Very High

10. 9. To what extent do you believe that an increase in the quantity of information

flow leads to an increase in productivity? *

Mark only one oval.

() veryLow
@ Low
() Moderate
(D High
() Very High

11.  10. To what extend do you believe that an increase in the number of developer

cliques reduces the level of communication in your organisation? *

Mark only one oval.

() Very Low
D Low
@ Moderate
(" High
C} Very High

https://docs.google.com/forms/d/1ujCNihEbSzO0YY 1XBwOJV_jB5eE7SmVTYYI7E3F _lwM/edit 4110
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12.  11. To what extent do you believe that the time pressure increases the fear of
failure in your organisation? *

Mark only one oval.

() Very Low
C DLow
() Moderate
() High
() Very High

13. 12. To what extent do you believe that an increase in the number of sharing

protocols/initiatives (i.e., stand up meetings or architecture meeting) reduces the

difficulty of identifying the person(s) responsible for, or the reason(s) behind, a
specific decision? *

Mark only one oval.

() Very Low
@ Low
() Moderate
() High
() Very High

https://docs.google.com/forms/d/1ujCNihEbSzO0YY 1XBwOJV_jB5eE7SmVTYYI7E3F _lwM/edit 510
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14. 13. To what extent do you believe that an increase in the level of communication
reduces the isolation of operators by developers (where operators feel the last
piece of ladder and also as the first ones to deal with all complaints)? *

Mark only one oval.

O Very Low
C DLow
() Moderate
() High
() Very High

15. 14. To what extent do you believe that an increase in the number of conflicts
among members of your organisation reduces the level of trust? *

Mark only one oval.

Q Very Low
© Low
Q Moderate
() High
() Very High

16. 15. To what extent do you believe that an increase in the level of trust increases the
engagement in knowledge sharing (i.e., trust that they will not misuse knowledge
due to the source and differences in national culture or ethnic background)? *

Mark only one oval.

() Very Low
C DLow
() Moderate
() High
O Very High

https://docs.google.com/forms/d/1ujCNihEbSzO0YY 1XBwOJV_jB5eE7SmVTYYI7E3F _lwM/edit 6110
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17. 16. To what extent do you believe that good communication reduces the number

of task dependencies? *

Mark only one oval.

C) Very Low
C DLow
(") Moderate
(" ) High
(") Very High

18. 17. To what extent do you believe that an increase in the level of organisation

transparency reduces the number of information filtering protocols in your
organisation? *

Mark only one oval.

Q Very Low
© Low
Q Moderate
() High
() Very High

19. 18. To what extent do you believe that a good leader can be really effective in
increasing the communication among members? *

Mark only one oval.

Q Very Low
" DLow
() Moderate
() High

(__) Very High

https://docs.google.com/forms/d/1ujCNihEbSzO0YY 1XBwOJV_jB5eE7SmVTYYI7E3F _lwM/edit 710
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20. 19. To what extent do you believe that a good leader can be really effective in

increasing the trust among members? *

Mark only one oval.

() Very Low
D Low
() Moderate
(D High
() Very High

21. 20. To what extent do you believe that a good leader can be really effective in

reducing the uncooperative behavior among members? *

Mark only one oval.

() Very Low
@ Low
() Moderate
(D High
() Very High

22.  21. To what extent do you believe that a good leader can be really effective in

reducing the likelihood of developers cliques being formed? *

Mark only one oval.

() Very Low
Q Low
() Moderate
(D High
() Very High

https://docs.google.com/forms/d/1ujCNihEbSzO0YY 1XBwOJV_jB5eE7SmVTYYI7E3F _lwM/edit 810
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23. 22.To what extent do you believe that a good leader can be really effective in

reducing the number of unsanctioned initiatives taken by members? *

Mark only one oval.

C) Very Low
C DLow
(") Moderate
(" ) High
(") Very High

24.  23.To what extend do you believe that the leader’s effectiveness gets increased by

his/her member's trust? *

Mark only one oval.

() Very Low
C DLow
() Moderate
() High
() Very High

25.  24.To what extent do you believe that an increase in engagement in knowledge

sharing, reduces the number of instances where decisions are ignored by certain
project members (i.e., lack of knowledge results in ignorance? *

Mark only one oval.

Q Very Low
" DLow
() Moderate
() High

(__) Very High

https://docs.google.com/forms/d/1ujCNihEbSzO0YY 1XBwOJV_jBSeE7SmVTYYI7E3F_lwM/edit

910
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26. 25.To what extent do you believe that a good leader can be really effective in

reducing the tunnel vision (i.e., tendency to focus exclusively on a single or limited
objective or view)? *

Mark only one oval.

() Very Low
Q Low
() Moderate
(D High
() Very High

This content is neither created nor endorsed by Google.

https://docs.google.com/forms/d/1ujCNihEbSzO0YY 1XBwOJV_jB5eE7SmVTYYI7E3F _lwM/edit 1010
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