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Abstract—RPL iis ithe iIPv6 irouting iprotocol ifor ilow-power iand ilossy inetworks, istandardized iby iIETF iin i2012 ias 

RFC6550. iSpecifically, iRPL iis idesigned ito ibe ia isimple iand iinter-operable inetworking iprotocol ifor iresource-

constrained idevices iin iindus-trial, ihome, iand iurban ienvironments, iintended ito isupport ithe ivision iof ithe iInternet iof 

Things iwith ithousands iof idevices iinterconnected ithrough imultihop imesh inetworks. iMore ithan ifour-years ihave ipassed 

since ithe istandardization iof iRPL, iand iwe ibelieve ithat iit iis itime ito iexamine iand iunderstand iits icurrent istate. iIn ithis 

paper, iwe ireview ithe ihistory iof iresearch iefforts iin iRPL; iwhat iaspects ihave ibeen i(and ihave inot ibeen) iinves-tigated 

and ievaluated, ihow ithey ihave ibeen istudied, iwhat iwas i(and iwas inot) iimplemented, iand iwhat iremains ifor ifuture 

inves-tigation. iWe ireviewed iover i97 i[41] iRPL-related iacademic iresearch ipapers ipublished iby imajor iacademic 

publishers iand ipresent ia itopic-oriented isurvey ifor ithese iresearch iefforts. iOur isurvey ishows ithat ionly i40.2% iof ithe 

papers ievaluate iRPL ithrough iexperiments iusing iimplementations ion ireal iembedded idevices, iContikiOS iand iTinyOS 

are ithe itwo imost ipopular iimplementations i(92.3%), iand iTelosB iwas ithe imost ifrequently iused ihardware iplatform 

(69%) ion itestbeds ithat ihave iaverage iand imedian isize iof i49.4 iand i30.5 inodes, irespectively. iFurthermore, 

unfortunately, idespite iit ibeing iapproximately ifour iyears isince iits iinitial istandardization, iwe iare iyet ito isee iwide 

adoption iof iRPL ias ipart iof ireal-world isystems iand iapplications. iWe ipresent iour iobservations ion ithe ireasons ibehind 

this iand isuggest idirections ion iwhich iRPL ishould ievolve. 

 

Keywords— RPL, iIPv6, irouting iprotocol, iInternet iof iThings i(IoT), ilow-power iand ilossy inetworks i(LLN), iCooja. 

 

I.  INTRODUCTION  

 

RPL, iTHE iIPv6 irouting iprotocol ifor ilow-power iand 

lossy inetworks i(LLNs), iwas idesigned ito ibe isuitable ifor 

resource-constrained idevices iin iindustrial, ihome, iand 

urban ienvironments i[1]. iThe imain igoal iof iRPL iis ito 

provide iIPv6 iconnectivity ito ia ilarge inumber iof ibattery-

operated iembedded iwireless idevices ithat iuse ilow-power 

radios ito icommunicate iand ideliver itheir idata iover 

multiple ihops. iFrom ithe iinitial idesign iphase, iRPL builds 

iupon iwidely-used irouting iprotocols iand iresearch 

prototypes iin ithe iwireless isensor inetwork i(WSN) domain 

such ias ithe icollection itree iprotocol i(CTP) i[2] iand 

Hydro i[3], ibut iis iextended iand ire-designed ito ibe ipart 

of, iand iready ifor, iIPv6. iSpecifically, iRPL iwas idesigned 

to imeet ithe irequirements iof iseveral iapplications iin ithe 

WSN iand iInternet iof iThings i(IoT) idomain i[4]–[7], iand 

is iconsidered ia icritical icomponent ithat ilinks ithe ilow-

power inetwork iconnectivity ito iapplication ilayers iin ithe 

IETF iprotocol isuite ifor iLLNs. 

 

More ithan iseven-years ihave ipassed isince ithe 

standardization iof iRPL ias iRFC6550, iand iwe ibelieve 

that iit iis itime ito ilook iback ito iexamine ihow iresearchers 

are iutilizing iRPL ias ipart iof itheir isystem 

implementations. iWith iits iimportance iand iinterest, iover 

the ipast ifew iyears ithere ihas ibeen iconsiderable iamount 

of ieffort ito icharacterize, ievaluate, iand ipropose 

enhancements ito iRPL. iThese istudies irange ifrom ithe 

domain iof ioptimal iparameter iselection ifor itarget 

applications ito iinteroperability iand iperformance itesting 

among idifferent iimplementations. iUsing iopen 

implementations iof iRPL, isome iwork ifocuses ion 

evaluating ithe iperformance iof iRPL iin itestbeds iand 

deployments, iwhile imany istudies iutilize isimulated 

environments ito iexplore iand ivalidate ithe iflexibility 

provided iin ithe iRPL istandard. iWe inotice ithat ithe itwo 

most iwidely iused iopen-sourced iRPL iimplementations are 

ContikiRPL i[8] iand iTinyRPL i[9] iwithin iContikiOS iand 

TinyOS, irespectively, iand ithese iimplementa-tions ihave 

been iused iin ialmost iall iRPL iresearch iactivities ithat 

involve ireal iexperiments. iGiven ithat ithe iRPL 

standardization iprocess itook imultiple iyears, iwe inotice 
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that isome iwork itook iplace iprior ito ithe istandardization, 

but imost iwork iwith iRPL ioccurred iafter iits iofficial 

standardization iin i2012. i 

 

Given ithat ithe iresearch icommunity iand iindustrial leaders 

have iemphasized ithe iattractiveness iof iIoT iapplications in 

various idomains, iwe istarted ithis iwork iwith ithe ihope ito 

see iRPL ibe iapplied iin imany ireal-world iapplications. iTo 

understand ithe icurrent istate iof iRPL, iin ithis iwork, iwe 

review ithe ihis-tory iof iresearch iefforts iin iRPL; iwhat 

aspects ihave ibeen i(and ihave inot ibeen) iinvestigated iand 

evaluated, ihow ithey ihave ibeen istudied, iwhat iwas iand 

what iwas inot iimplemented iin iopen iimplementations, and 

what iremains ifor ifuture iinvestigation. iSpecifically, iwe 

have ireviewed i97 iacademic iresearch ipapers ipublished by 

major iacademic ipublishers iwith ithe ikey-word i―RPL‖ and 

present ia itopic-oriented icategorization ifor ithese iresearch 

efforts. iBased ion ithese iobservations, iwe idiscuss ithe 

challenges ithat iRPL i(yet) ifaces itoday ifour iyears iafter 

its istandardization, iand ipropose ipoints iof irevision ito 

RFC6550. 

 

II. BACKGROUND I- IRPL 

 

We iprovide ia ibrief ibackground iof iRPL, ithe iIPv6 

routing iprotocol ifor iLLNs, istandardized iby iIETF iin 

March i2012. 

 

A. iVision iand iEfforts iof iIETF iRoLL iWorking iGroup 

IETF ichartered ithe irouting iover ilow-power iand ilossy 

inetworks i(RoLL) iworking igroup iin i2008 ito istandardize 

ia ipractical iIPv6 irouting iprotocol ifor iLLNs i(RPL). 

iRoLL iexpected ithat iwith ithe ihelp iof iRPL 

istandardization, ivari-ous iuseful iapplications iwould ibe 

irealized ithrough iLLN. iThe imain icharacteristics iof iLLN 

iare idescribed iin iRFC6550 ias ifollows i[1]: 

• LLN icomprises ithousands iof iconstrained inodes ithat 

ihave ilimited iprocessing ipower, imemory, iand 

isometimes ienergy i(when ithey iare ibattery ioperated). 

• These iconstrained inodes iare iinterconnected iby ilossy 

ilinks ithat iare iusually iunstable iand itypically isupport 

ionly ilow idata irates. 

• LLN isupports ivarious itraffic ipatterns, inot iprimarily 

ipoint-to-point i(P2P), ibut iin imany icases imultipoint-to-

point i(MP2P) ior ipoint-to-multipoint i(P2MP). 

 

With ithis ivision, iRoLL ifirst ipublished iseveral 

idocuments iduring i2009∼2010 ithat idescribe iunique 

irouting irequirements iin iLLN iby itaking ifour 

irepresentative itypes iof iapplications ias iexamples: iurban 

iapplications iin i[4], iindustrial iapplications iin i[5], ihome 

iautomation iin i[6], iand ibuilding iautomation iin i[7]. 

iThese irequirements ican ibe isummarized ias ifollows: 

• Traffic isupport: iA irouting iprotocol ifor iLLNs imust ibe 

iable ito iprovide ibi-directional iconnectivity ibetween 

iarbitrary itwo inodes iin ithe inetwork, iand isupport 

iunicast, imulticast, iand ianycast iservice. 

• Resource iconstraint: iIt ishould ibe iimplementable iin 

iresource iconstrained idevices i(e.g., i8-bit idevices iwith 

ino imore ithan i128kB i(host) ior i256kB i(router) iof 

imemory i[7]). iFor ibattery-powered inodes, iit ishould 

iprovide ino imore ithan i1% iof iduty-cycle i[6] iand/or iat 

ileast ifive iyears iof ilifetime i[5], i[7]. 

• Path idiversity: iIt imust ibe iable ito iprovide ialternative 

iroutes ifor ireliable ipacket idelivery i(>99.9% ipacket 

ideliv-ery iratio iwith ino imore ithan ithree 

iretransmissions i[7]) iover ilossy ilinks. 

• Convergence itime: iIt imust iconverge iafter ithe iaddition 

iof ia inew inode iwithin ia ifew iminutes i[5], iafter ire-

establishment iof ia inode ior ilosing iconnectivity iwithin 

itens iof iseconds i[5] ior i4 iseconds i[6], iand iwithin i0.5 

iseconds i[6] iif ino inodes ihave imoved. 

• Node iproperty iawareness: iIt imust itake iinto iaccount 

inode icharacteristics, isuch ias ipower ibudget, imemory 

iand isleep iinterval, ifor irouting. iIt ishould iroute ivia 

imains-powered inodes iif ipossible i[6]. 

• Heterogeneous irouting: iIt imust ibe iable ito igenerate 

idif-ferent iroutes iwith idifferent icharacteristics ifor 

idifferent iflows ito iassure ithat imission-critical 

iapplications icannot ibe ideferred iwhile iless icritical 

iapplications iaccess ithe inetwork. 

• Security: iIt imust isupport imessage iintegrity ito iprevent 

iattackers iand/or iunauthenticated inodes ifrom 

imanipulating irouting ifunctions ior iparticipating iin ithe 

irouting idecision iprocess. 
 

After iadditional i3 iyears iefforts, iin i2012, iRoLL finalized 

RPL istandardization ito ifulfill ithe iaforementioned require-

ments. iRPL istandard iis idescribed iin iRFC6550 i[1], iits 

routing imetrics iin iRFC6551 i[10], itimer ialgorithm iin 

[11], iand iits iobjective ifunctions i(OFs) ifor iroute 

calculation iare idescribed iin i[12] iand i[13]. 
 

III. RESEARCH IANALYSIS I- ISTATISTICS IAND 

ISUMMARY 

 

For iexperiments, iTinyRPL iin iTinyOS iand iContikiRPL 

in iContikiOS iwere ithe itwo imost iwidely iused isoftware 

imple-mentations. iThese iimplementations iwere ipopular 

not ionly ibecause ithey iare iopen-source, ibut idue ito ithe 

popularity iof itheir irespective ioperating isystems iin ithe 

WSN/LLN icommu-nity. iSpecifically, iTinyRPL iwas iused 

in i14 iunique ipapers iand iContikiRPL iin i26 ipapers, iwith 

4 ipapers iusing iboth, iadding iup ito i35 iunique ipapers 

using ithese itwo iimplementations i(92.3%) iout iof i39 

papers ithat iconducted iexperiments. iThe ionly ithree iother 

implementations iwere iNanoQplus iin i[14], iRIOT i[20]–

[23], iand iFreeRTOS iin i[24]. 
 

An iinteresting ipoint ito ibe inoted ihere iis ithat, ino 

iexperiment-based ievaluation iwas iperformed ifor imulti-
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instance, iLOAD(ng), iand isecurity isubtopics. iAlso, ionly a 

small ifraction iof imulti-sink iand imobility-related iwork 

have idone iexperiments. iAgain, ithis iis idisappointing, iand 

demands imore ireal-experiment ibased iresearch iin ithose 

categories. 

 

As ishown iin iFig. i1, i[41] ithe imajor ihardware iplatform 

used ifor iRPL iexperiments iwas ithe i‗TelosB‘ i(‗Tmote 

sky‘ iis iequiva-lent) iplatform iwith iMSP430 

microprocessor iand iCC2420 iradio ideveloped iin i2004. iIt 

was iused iin i27 iunique ipapers iout iof i39 ipapers ithat 

conducted iexperiments, ia i69%. iOther iplatforms iused 

were i‗WSN430 iopen inode‘, i‗M3 iopen inode‘, i‗JN5168‘, 

‗MSB-A2‘, i‗Zolertia iZ1‘, i‗PowerNet‘, i‗WPCDevKit‘, 

‗PLC iG3‘, iand i‗BCM4356‘, ieach iappearing ionly ionce 

or itwice iin iour ilist iof ipapers. iIn ithe iperspective iof 

physical iand iRF ilayers, i‗WPCDevKit‘ iand i‗PLC iG3‘ 

have ia iPLC itransceiver, ionly i‗BCM4356‘ ihas ia iBLE 

transceiver, iand iall iother iplat-forms ihave ian iIEEE 

802.15.4 itransceiver. iAn iinteresting ipoint iis ithat, idespite 

continuous iadvancement iof iIoT iplatforms, i‗TelosB‘ [25], 

one iof ithe iclassic iWSN iplatforms, iis istill ifrequently 

used ifor iresearch iof iRPL iwhich iwas istandardized iin 

2012 i(after i8 iyears). iGiven ithat iMCU iof i‗TelosB‘ ihas 

memory iof i48kB iROM iand i10kB iRAM, iwhich iis much 

smaller ithan irecent iplatforms isuch ias iFirestorm i[26], 

RPL iimplementations iconsidering ithe iuse iof i‗TelosB‘ 

may inot i(and idoes inot) iprovide ithe ifull ifunctionality iof 

RPL.  

 

 
 

FIG. 1    DISTRIBUTION IOF IHARDWARE IPLATFORM 
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 FIG.I2.   DISTRIBUTION IOF ISIMULATION IMETHOD 

     

For isimulations istudies, iCOOJA isimulator i[27] iusing 

iContikiOS/ContikiRPL iimplementation iwas ithe idominant 

imethod i– i62.9% i[41]of iall ithe isimulation istudies iused 

iCOOJA isimulator, ias ishown iin iFig. i2. iRunners-up 

iwere ithe iNS-2/NS-3 i[28], iWSNet iand iOMNET++ 

isimulators iwith i11.4%, i7.1% iand i7.1% irespectively. 

iOther isimulators iused iwere iMATLAB, iOPNET, 

iQualnet, iPython, iTOSSIM, ietc. iIt iis iinteresting ithat ithe 

iTOSSIM isimulator ifor iTinyOS iwas iused ionly ionce iin 

ithe i97 ipublications[41]. iIt iturns iout ithat, iTOSSIM 

isimulator ionly isupports iMica2/MicaZ iplatforms ifor 

isimula-tions, ibut ithese iplatforms idid inot ihave ienough 

iRAM ito irun ithe iBLIP/TinyRPL istack ifor iIPv6 iand 

iRPL iin iTinyOS. iThe ionly ione ipaper ithat iused 

iTOSSIM iinvestigated ithe iDODAG iroot ifailure 

idetection iproblem, ibut iimplemented ithe iproposed 

imechanism inot ion iRPL ibut iCTP, idue ito ilack iof 

imemory i[29]. 

 

 
iFig. 3. Distribution iof ipublication ivenue 
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For isimulations istudies, iCOOJA isimulator i[27] iusing 

iContikiOS/ContikiRPL iimplementation iwas ithe idominant 

imethod i– i62.9% iof iall ithe isimulation istudies iused 

iCOOJA isimulator, ias ishown iin iFig. i2. iRunners-up 

iwere ithe iNS-2/NS-3 i[28], iWSNet iand iOMNET++ 

isimulators iwith i11.4%, i7.1% iand i7.1% irespectively. 

iOther isimulators iused iwere iMATLAB, iOPNET, 

iQualnet, iPython, iTOSSIM, ietc. iIt iis iinteresting ithat ithe 

iTOSSIM isimulator ifor iTinyOS iwas iused ionly ionce iin 

ithe i97 ipublications. iIt iturns iout ithat, iTOSSIM 

isimulator ionly isupports iMica2/MicaZ iplatforms ifor 

isimula-tions, ibut ithese iplatforms idid inot ihave ienough 

iRAM ito irun ithe iBLIP/TinyRPL istack ifor iIPv6 iand 

iRPL iin iTinyOS. iThe ionly ione ipaper ithat iused 

iTOSSIM iinvestigated ithe iDODAG iroot ifailure 

idetection iproblem, ibut iimplemented ithe iproposed 

imechanism inot ion iRPL ibut iCTP, idue ito ilack iof 

imemory i[29]. 

 

One iinteresting ipoint ito inote iis ithat, imost iof ithe 

ipublications ifrom iEurope iused iContikiRPL 

iimplementation ifor iexperiments iwhile ithose ifrom 

iAmerica iand iAsia imainly iused iTinyRPL 

iimplementation. 

 

By iPublication iVenue iand iDemographics: iFig. i3 iplots 

ithe idistribution iof ivenue itypes ifor iRPL-related 

ipublications. i34.4% iof ithe ipapers iwere ipublished iin 

iinternational ijournals, iand i64.6% iwere ipublished iin 

icon-ference/symposium/workshop iproceedings iwhere 

iIEEE iSmartGridComm iand iACM iSenSys iwere ithe 

imost ipopular ivenues iwith i5 iand i4 ipublications 

irespectively. i49.5% iof iall ithe ipapers iwere ipublished iat 

ivenues isponsored iby iIEEE, iand i20.4% iat iACM 

isponsored ivenues. iOther ipublishers iinclude iElsevier, 

iSpringer, iInderscience, iHindawi, ietc. 

 

IV. LITERATURE ISURVEY 

 

Tsiftes iet ial. i[8] ifirst ievaluated ithe iperformance iof 

iContikiRPL iand iKo iet ial. i[9], i[40] ifirst ievaluated ithat 

iof iTinyRPL, iwhich ishow ithat iboth ithe itwo 

irepresentative iRPL iimplementations iprovide ireliable 

iupward ipacket ideliv-ery. iEspecially iin i[9] iand i[30], iKo 

iet ial. ishowed ithat iTinyRPL iprovides iupward ipacket 

idelivery iperformance ithat iis icompa-rable ito iCTP i[2]. 

iKim iet ial. i[28] ideployed ia iTinyRPL-based imultihop 

inetwork iin ian iurban imarketplace, iwhich iconfirmed ithe 

ireliability iof iTinyRPL‘s iupward ipacket idelivery. 

 

Ancillotti iet ial. i[15] ievaluated iContikiRPL‘s iuplink 

iperformance iusing iCOOJA isimulator, iwhich ishowed 

ithat iContikiRPL imakes isome inodes imaintain iunreliable 

iroutes ieven ithough ireliable ialternative iroutes iexist, 

iresulting iin isevere iperformance idegradation ifor ithose 

inodes 

 

Some iauthors idesigned iRPLca+ ithat iincludes ia ifast ilink 

iquality iupdate iof ieach ineigh-bor ibased ion iDIS 

iunicasting iand ipriority-based ineighbor itable 

imanagement i[16], iand ievaluated iits iperformance 

ithrough iboth iCOOJA isimulations iand itestbed 

iexperiments. 

 

Dawans iet ial. i[31] ievaluate iContikiRPL‘s iperformance 

iin ia ilarge-scale itestbed 

Khelifi iet ial. i[33] ifind ithat ieven iwhen iContikiRPL 

isucceeds iin idetecting iunreliable ilinks, iit irequires ia 

ilong idetection itime i(after iexperiencing imany ipacket 

ilosses) idue ito iRPL‘s ireactive inature 

 

Oliveira iand iVazão i[17] isurvey iresearch ion iRPL-based 

imobility isupport. iIn iaddition, ithe iauthors ievaluate ithe 

ifour irouting iprotocols ipresented iin i[34]–[36] iand i[37] 

ithrough iCOOJA isimulations. iThe iresults ireveal ithat ia 

iRPL-based imobile irouting iprotocol isuffers ifrom isevere 

iperformance idegradation idue ito ilarge iamount iof icontrol 

itraffic iif iit ikeeps iup-to-date irouting itable. iIn icontrast, 

iless iresponsive iproto-cols iwith ifewer icontrol itraffic 

iprovide ibetter ipacket idelivery iperformance. 

 

Vuciniˇc´ iet ial. i[38] icompare ithe iperformance iof iRPL 

iand iLOADng ithrough iCOOJA isimulations. 

 

Elyengui iet ial. i[39] ievaluated iRPL iand iLOADng 

ithrough iCOOJA isimulations iunder ibi-directional itraffic 

iscenarios, iwhich irevealed ithat iRPL iprovides iless idelay, 

iless ioverhead, iand ihigher ireliability ithan iLOADng. 

 

Mayzaud iet ial. i[40] iaddress itopological iinconsistency 

iattacks, iwhich imaliciously itrigger ilocal irepairs i(i.e., 

ifre-quent iresets iof iTrickleTimer). iThey irestrict ithe 

inumber iof iTrickleTimer iresets iper ihour iby iusing ia 

ithreshold iand ipropose ian iadaptive ithreshold icontrol 

ischeme, inamed iAT, iwhich ireduces iboth icontrol 

ioverhead iand ienergy iconsump-tion. iThey ievaluate iAT 

ithrough iCOOJA isimulations. 

      

V. IWHAT IHAS INOT IBEEN ISTUDIED? 

 

RFC6550 i[1] iis ithe icore idocument ifor ithe iRPL 

istandard, iand iRFC6551 i[10] iis ithe icompanion istandard 

ithat idefines iand idescribes ithe irouting imetrics iused ifor 

ipath icalculation iin iRPL. 

 

First iof iall, inone iof iRPL‘s iown isecurity imechanisms 

iare iimplemented iin ieither iTinyRPL ior iContikiRPL. 

iThere iare imany iother ifeatures iin ithe istandard ithat iare 



   International Journal of Computer Sciences and Engineering                                       Vol.7(7), Jul 2019, E-ISSN: 2347-2693 

  © 2019, IJCSE All Rights Reserved                                                                                                                                        363 

inot iimplemented iin iboth iTinyRPL iand iContikiRPL. 

iBelow iare ia ifew: 

 

Regarding ithe idownward irouting ioperation, iboth 

iTinyRPL iand iContikiRPL
1
 iimplemented ionly ithe 

i‗storing-mode‘, ialthough isome iprior iwork ihave 

iimplemented itheir iown iversion iof ithe i‗non-storing-

mode‘ i[14], i[29]. iHowever, ino iprior iwork iseems ito 

ihave iimplemented ithe i‗path icontrol‘ ifeature, iwhich 

iallows inodes ito irequest ifor ior iallow imultiple 

idownward iroutes, idescribed iin iSection i9.9 iof ithe 

istandard. iFurthermore, ifrom iRFC6551, ifeatures isuch ias 

i‗Node iState iand iAttribute iObject‘ i,i‗Node iEnergy 

iObject‘ i,i‗Throughput/Latency‘ iiand ithe i‗Link iColor 

iObject‘ iicould inot ibe ifound iin iany iprototype 

iimplementations iof iany iprior iwork ithat iwe ihave ifound. 

Even ibefore ithe iRPL istandardization, iHui iand iCuller 

i[32] ipropose ito iforward idata itraffic ithrough ialternative 

iroutes item-porarily ito iprobe ilink iqualities iof ia idiverse 

iset iof inodes, iwhich iis inot iimplemented iin iTinyRPL 

inor iContikiRPL 

 

It iis itrue ithat ithe iaforementioned iun-implemented 

ifeatures iare idefined ias i‗optional‘ iin ithe iRPL istandard. 

iFurthermore, iour isurvey iof iopen-source iprototype 

iimplementations iand iprior iacademic iresearch 

ipublications imight inot ibe iexhaus-tive ienough ito istate 

ithat ithese ifeatures iwere i‗never‘ iimple-mented. 

iHowever, iour iposition iis ithat ithere iare itoo imany 

i‘optional’ ifeatures iin iRPL. iWe iacknowledge ithat ithis 

iwas iintended ito iprovide iflexibility iin ithe iRPL idesign, 

ibut iat ithe isame itime, iit iincreases ithe icomplexity iof 

ithe istandard idoc-uments, iand ihinders imore iopen-source 

iimplementations.. 

 

VI. CONCLUSION 

 

Our iwork ipresents ia isurvey iof ihow ithe iRPL irouting 

iproto-col ihas ibeen iused iand ievaluated iby iexamining 

i98 ipapers[41] ithat istudy iRPL iwith ia ifocus ion ithose 

ithat iutilize iopen-source iRPL iimplementations. iAmong 

ithe ipublications ithat iprovide iexperi-mental ievaluation, 

iContikiOS iand iTinyOS iwere ithe itwo imost ipopular 

iimplementations i(92.3%), iTelosB iwas ithe imost ifre-

quently iused ihardware iplatform ion itestbeds i(69%), iand 

ithe itestbeds icomprise iaverage iand imedian isize iof i49.4 

iand i30.5 inodes irespectively. iThrough iour istudies, iwe 

iwere ialso iable ito inotice ithat imany iof ithe ioptional 

iRPL ifunctionalities iwere inot iwell isupported i(nor 

ineeded) iin imany iscenarios iin iwhich iRPL iwas itargeted 

ito ibe iapplied. iFurthermore, idespite iapprox-imately ifour 

iyears isince iits iinitial istandardization, iwe iare iyet ito isee 

iwide iadoption iof iRPL ias ipart iof ireal-world isystems 

iand iapplications[41]. 

 

1
Non-storing imode iimplementation ihas ibeen iadded ito 

iContikiRPL irecently i(Feb. i2 i2016) iin ithe ilatest ihead 

iof ithe iContiki iGitHub ireposi-tory. iHowever, ithe 

ilatest iofficial irelease iof iContiki-OS i(which iis iContiki 

i3.0 ireleased ion iAug. i25 i2015) istill idoes inot ihave ia 

inon-storing imode iimplemen-tation. iThis iis iprobably 

ithe ireason iwhy ithere iis inot iyet iany ipublished 

iresearch ipaper ithat iuses ithe inon-storing imode ion 

iContikiRPL.
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