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ABSTRACT

Thispaperfocusesonsoftwareandsystemsprocessimprovementinsmallcompanies,forwhichthe
ISO/IEC29110seriessystemsandsoftwarelifecycleprofilesforverysmallentities(VSEs)hasbeen
developedandstartedtobeimplementedworldwide.TheISO/IEC29110seriesconsistsofVSE
profiles.Themostimplementedprofileworldwidehasbeenthesoftwarebasicprofile.Published
experiencegainedfromthepilotprojectsandsoftwarebasicprofileimplementationsshowedthat
software quality and testing are not sufficiently covered. In order to improve the effects of the
implementationoftheISO/IEC29110softwarebasicprofileandincreasethequalityofadeveloped
softwareproduct,theaimofthisresearchistoprovideprocessmappingbetweentheISO/IEC29110
softwarebasicprofileandselected test improvementapproaches,particularly the ISO/IEC/IEEE
29119-2andISO/IEC20246testingstandards,andTMMi.Theresultsofthemappingarepresented
intheformofthemappingtablesandtheArchiMatemodel.
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INTROdUCTION

Takingintoaccountthekeyroleofsoftwareandsystemsintoday’ssociety,itisrathersurprisingtheir
developmentprocessisnotregardedassatisfactory(StandishGroup,2015).SoftwareandSystems
ProcessImprovement(SPI)beingatechniquetoimplementimprovementactivitiestoachievebetter
resultswithindevelopment represents awayofbrightening such situation.Avarietyofmodels,
industry-specific standards and methodologies have already been developed for assessment and
improvementofsoftwareandsystemdevelopmentprocesses.Theuseofthesetoolsismotivatedby
theassumptionthatqualityofaproductisdependentontheprocessutilizedforitsdevelopment(Afzal,
Alone,Glocksien,&Torkar,2016).ThecurrentstateoftheartinSPIispresentedin(Kuhrmann,
Diebold,&Münch,2016)togetherwiththeemergingtopics,e.g.,SPIforverysmallandmedium-
sizedcompanies,andSPIinthecontextofleanandagilemethods.SoftwareandSystemsProcess
Improvementinverysmallcompaniesissubjectofinterestinanumberofpublications,e.g.(Pino,
Pardo,García,&Piattini,2010;Sulayman,Mendes,Urquhart,Riaz,&Tempero,2014;Sulayman,
Urquhart,Mendes,&Seidel,2012).Otherpublicationsfocusonthedescriptionandusageofthe
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ISO/IEC29110seriesofsystemsandsoftwareengineeringstandardsandguidesaimedatimproving
lifecycleprocessesinVerySmallEntities(VSEs)recentlydevelopedandstartedtobeimplemented
worldwide(Laporte,Munoz,Miranda,&O’Connor,2018).Experiencegainedfromthepilotprojects
oftheISO/IEC29110standardimplementationshasbeenpublished(Laporte&O’Connor,2016;
O’Connor,2014;Paucar,Laporte,Arteaga,&Bruggmann,2015)showingthattheimplementation
hasbeenpredominantlysuccessful,howeverwithcertainissuesarising.Oneoftheseissuesisan
insufficientsupportforsoftwarequalityassuranceprocesseswhichhavenowbecomeamandatory
partofsoftwareandsystemsdevelopment(Spinellis,2017).Thegrowingimportanceofsoftware
qualityassuranceprocesseshasbeenconfirmedbothinpractice(Kuhrmann,Garousi,Felderer,&
Herkiloglu,2017)andresearch(Garousi&Mäntylä,2016).Moreover,severalsoftwaretestprocess
improvement approacheshave beendeveloped to helporganizations in assessing and improving
theirtestingprocesses,whereTMMi®hasbecomethede-factostandardforsoftwaretestprocess
improvementaroundtheglobe.Furthermore,theISO/IEC29119seriesfocusedonsoftwaretesting
hasbeenpublishedfillingthegapofatraditionallypoorcoverageoftestingwithinstandards(Afzal
etal.,2016).

ThegoalofthispaperistohelpVSEsthatareimplementingtheISO/IEC29110SoftwareBasic
Profile to improve theirsoftware testprocesses.Thepaper thuspresents the resultsofaprocess
mappingbetweentheISO/IEC29110SoftwareBasicProfileandsoftwaretestingstandards.The
outputs,i.e.mappingtablesandArchiMatemodel,canbeusedbyverysmallentitiesinpracticeto
achievedesiredqualityofsoftwaretestprocesses.

Therestofthepaperisorganizedasfollows.First,theISO/IEC29110seriesisbrieflydescribed
followedbytheintroductionoftheISO/IEC29119seriesoftestingstandardsandTMMi®.Then,the
researchmethodologyisexplained.Inthenextsection,themappingoftheISO/IEC29110Software
BasicProfiletotestprocessesisdescribed.Finally,concludingremarksarediscussed.

RESEARCH BACKGROUNd

ISO/IEC 29110 Series
Asconfirmedbyseveralsurveys(Anacletoetal.,2004;Laporte,Alexandre,&O’Connor,2008)
verysmallcompaniesdevelopingsoftwaremostlyhadnotimplementedanyinternationalstandards
ormodelsliketheISO/IEC12207(SC7,2008)orCMMI®before2010,whentheISO/IEC29110
standardcameintoexistence.Inordertohelpsuchcompaniestoimprovetheirsoftwareprocessesand
toberecognizedasentitiesthatproducequalitysoftware,theISO/IEC29110seriesforVerySmall
Entities(VSEs)wasdeveloped.Theterm“VerySmallEntity”(VSE)means“anentity(enterprise,
organization,departmentorproject)thathasupto25people”(SC7,2016b).TheISO/IEC29110
seriesconsistsoftheVSEProfilesthatenableVSEstoimprovetheirprocessesinaclearandstepwise
manner.Inthefieldofsoftwareengineering,the“Generic”ProfileGroupwasdefinedbeingapplicable
toavastmajorityofVSEsthatdonotdevelopcriticalsoftware.Withinthisgroup,fourVSEProfiles
wereproposed, i.e.Entry,Basic,Intermediate,andAdvanced.Firstly, theSoftwareBasicProfile
(SC7, 2011), intended for VSEs performing a single project with no special risks or situational
factors,wasdevelopedandpublished.AsaresultofseveralSoftwareBasicProfileimplementation
pilotprojects that showed thisProfilewas still quitedifficult tobe implemented, the simplified
SoftwareEntryProfile(SC7,2012)wasdeveloped.Itisapplicableforasmallproject(asixperson-
monthseffort)orstart-upVSE.TheSoftwareIntermediateProfile(SC7,2017b)isintendedfora
VSEwhichhandlesmorethanoneprojectatatime,whereastheSoftwareAdvancedProfile(SC7,
2018b)istargetedataVSEthatwantstosustainandgrowasanindependentcompetitivesoftware
developmentbusiness.Followingthedevelopmentofsoftwareengineeringprofiles,theprofilesin
theareaofsystemsengineeringhavebeendeveloped.Atpresent,theSystemsEntryProfile(SC7,
2015b),theSystemsBasicProfile(SC7,2014))andtheSystemsIntermediateProfile(SC7,2019)are
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