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ABSTRACT

TheInternetofThinghasbeenidentifiedasoneoftheemergingtechnologiesinIT.Itinterconnects
andintegrateslargenumbersofdigitalandphysicalentitiesbycapabilityofappropriateinformation
andcommunicationtechnologies,toenablebuildingenormoususefulandunimaginableservicesand
applications.However,buildingnewIoTservicesorapplicationsisafastidioustasksinceitisfaced
toseveralchallengessuchasinteroperability,context-awareness,discovery,availability,decision-
making.Inthisarticle,theauthorsareinterestedincoordinationchallengesthatarestillopendespite
theeffortsofinternationalorganizationsandscientificresearchgroups.Infact,theauthorsoutline
arecentliteraturereviewofexistingIoTcoordinationapproaches.Intheliterature,researcherstend
touseorchestrationorchoreographyasawaytomeetthischallenge.Aclassificationandthevision
onthistopicarepresented.Theauthorsproposeanapproachthatismorelikelytorespondtothe
co-ordinationchallenge.
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1. INTROdUCTION

According to Gartner’s IT, Internet of Things (IoT) has been identified as one of the emerging
technologies in IT. Ithas tremendouslyevolved in the last fewyears and involvesan increasing
number of smart interconnected devices and sensors such as cameras, biometric and medical
sensors,etc.Itaimstointegrate,collectinformationfrom-,andofferservicestoalargespectrumof
physicalthingsusedindifferentdomains.These“Things”permittoaddcapabilitiestoself-organize
andcommunicatewithotherthingswithouthumanintervention(Dobre&Cristea,2013).Asitis
aparadigm,IoTapplicationsarevariousandbroughttoseveralareas:healthcare,transportation,
smartcities,etc.Thismeansthatthe“things”arediverseandfromdifferentnaturesthatmakethem
heterogeneousintermofcommunicationandnetworkingtechnology.Ononehand,thisdiversityis
essentialanduseful,asforinstancedifferentservices,applicationsandenvironmentsbenefitfrom
varyingnetworkingtechnology.Severalstudieshaveshowntheenormouspotentialandopportunities
ofIoT(e.g.InternetofHealthcareThings,Smartminingcoal,etc.).Ontheotherhand,itmakes
thetaskofprocessing,integrating,andinterpretingthereal-worlddataachallengingtask(Henson;
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Taylor;Barnaghi&Wang,2012)intermofnetworking,softwaredevelopment,distributedsystems,
security, etc. Unfortunately, these challenges hinder the development of more suitable, scalable
andadvancedIoTservicesandapplications.AsdescribedintheliteratureIoTcanberealizedin
threeparadigms: internet-oriented (middleware), thingsoriented (sensors)andsemantic-oriented
(knowledge)(Atzori,Iera,&Morabito,2010)andshouldbeseamlesslyandsmoothlyintegrated
withintheemergingintegratedservicesdeliverymodels,suchastheInternet-of-Services(IoS)and
theirassociatedutilitycomputingparadigms,wherecomputingresourcesareofferedasametered
service(Hauswirth&Soldatos,2012).Therefore,IoTsystemsmustcopewithalargeamountofsensor
information,andtheyneedtoaggregateandintegratethisinformation,distributeittoparticipants
indifferentapplications,andtriggerthecorrespondingbusinessprocesscollaborationinatimely
manner(Cheng;Zhu;Chen&Zhao,2016)).ToprovidebetterandmoreresilientIoTservicesand
applicationsitwasidentifiedthatflexibleandadvancedIoTarchitecturesareneededtoaddressseveral
challengeslikeeasy-connectivity,interoperability,control,scalability,coordination,QoS,security,
andsoon.Inthispaperweareinterestedoncoordinationchallengethatstillrepresentsanopenissue
despitetheeffortsofinternationalorganizationsandscientificresearchgroups.Coordinationconsists
oforganizingthings,objects,information,tasks,functionalities,services,etc.inanetworkinorderto
enablethemtoworktogetherefficientlytoattainarequiredanddesiredobjective.Researchstudies
inliteraturehaveshownthatcoordinationisthemostcomplexchallengeindistributedsystemssuch
asM2M,IoT,etc.Tobeaddressedinitswholenessduetoitsdependenceonotherchallengeslike
scalability,ubiquity,mobility,privacy,security,contextawareness,etc.wenoticedthatresearchers
simplyuseserviceorchestrationorservicechoreographyasanapproachforcoordination, rather
thanencounteringthecomplexityofthetaskscoordination.Sothoseproposedsolutionsaremainly
focusedonthestudiedapplicationandthereforecan’tbeusedforgeneralcasestudiesrequiringtasks
coordination.ThismotivatedustoproposeinthispaperasurveyonIoTcoordination.Toorganize
thissurvey,westartwithpresentingIoTbuildingblocks,IoTchallengesandIoTarchitectures.

Thepaperisorganizedasfollows.SectionIIintroducesIoTbackgroundandourmotivation
bypresentingIoTbuildingblocks,IoTrequirementsandarchitectures.SectionIIIidentifiesthe
more important contributionof IoTcoordination.Section IVproposes a classification anda
discussionofevokedreviewsoncoordination.SectionVpresentsanoverviewofcoordination
models.Beforeconcluding,SectionVIhighlightsourvisiononasuitablearchitecturethatmeets
thecoordinationchallenge.

2. IOT BACKGROUNd ANd MOTIVATION

2.1. Understanding IoT Blocks
ToaccomplishthevisionofIoTthatconsistsofconnectingbillionsofthingsaroundtheworld,there’s
aneedtoidentifytheIoTelementsorbuildingblockstomoreunderstandIoTbehaviorandrealsense.
Theworkin(Al-Fuqaha,Aledhari,Ayyash,Guizani,&Mohammadi,2015)identifiedmainlysix
blocksrequiredtodeliverthefunctionalityofIoTasdepictedinFigure1.

Figure1. IoT blocks
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