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ABSTRACT

Thispaperdiscussestheproblemoftrackingofdeadlock-freeroutes.Abriefoverviewofexisting
softwaretoolsprovidingthisfunctionalityisgiven.Acompleteoverviewoftheproposedsoftwarefor
buildingroutesforgivenSpaceWireonboardnetworksispresented.Thepaperdiscussestheapplication
ofdifferentexistingmethodsforthechoosingofthebestroutefromthelistofthedeadlock-freeroutes.
Abriefoverviewofthemethodsforofchoosingthebestrouteaccordingtotheprovidedcriteriais
given.Anewmethodforchoosingofthebestrouteanditsmodificationisproposed.Authorsprovide
theresultofthemethodsapplicationandthedetailedcomparison.
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INTRoDUCTIoN

Nowadaysthereisawiderangeofsoftwarethatallowstrackingroutesincommunicationnetworks.
ProgramssuchasAFDXNetworkDesignToolSystem,ApplicationProgrammingInterface,and
MicrosoftServerSoftware-RRAS,etc.allowtrackingoftheroutesfordifferentnetworks.However,
specializednetworksneedafield-specificsoftwareforroutingassistance.Onlysuchsoftwarewill
giveabilitytoachievereliabilityandaccuracyinnetworkdesign.

Thedesignofaircraftandspacecrafton-boardnetworksdeservesspecialattention.Theequipment
responsibleforpeoplelivesdependsonreliableandaccuratedesign.Itisnecessarytotrackroutes
insuchnetworkstakingintoaccountdatatransmissionprotocols,equipmentfeaturesandother.The
productwithsuchabilitiesispresentedincurrentarticle.
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SANDSsoftwarecomplexisrequiredwhendesigningSpaceWireon-boardnetworks(Olenev,
2020).Bymeansofthisproduct, it ispossibletotrackdeadlock-freeroutesfortheimplemented
structureoftheon-boardnetwork.However,letusfirstconsidertheexistingprogramanalogues.

oVERVIEw oF EXISTING SoLUTIoNS

Routing and Remote Access Service RRAS 
RoutingandRemoteAccessService(RRAS)istheapplicationprogramminginterfaceandMicrosoft
serversoftware(Kabir,2014).RRASallowscreatingapplicationsthatprovideroutinginIPv4and
IPv6networks.Inaddition,communicationbetweenremoteusersandsitesoccursthroughvirtual
privatenetwork(VPN)connectionsorremoteaccess.DeveloperscanalsouseRRAStoimplement
routingprotocols.

RoutersandWindowscomputersconfiguredasrouterstypicallyusestaticordynamicrouting
algorithms.Demand-dialroutingisalsosupported.Alloftheseroutingalgorithmsarebasicallythe
samepurpose,althoughtheyhavedifferentmechanismsforsendinginformationfromtransmitterto
receiver(Kabir,2014).

ThisinterfaceisnotappropriateforourtasksbecauseitcanonlybeusedforLANsandcould
notbeusedforSpaceWire.

AFDX Network Design Tool
Anothersoftwaretoolispresentedanotherarticles(Makin,2003).Itallowstrackingofvirtualchannels
inAFDX(AvionicsFull-DuplexSwitchedEthernet)networkanddesigningofnetworkaccordingtoa
givendescriptionofperiodicallytransmittedmessagesandtheirlimitations(seeFigure1,Figure2).

Thistooldefineslimitsonmessagelatency,sizeandtransmissionperiods.Inaddition,ittakes
intoaccount the featuresofAFDXnetworks.Features suchas theability tousedifferentbuffer
strategiesonswitchoutputportsortheabilitytosendmultiplemessagesoverasinglevirtualchannel.

AFDXdescribesthecontrolofmessagetransmissioninon-boardnetworksbasedonthetraditional
Ethernet802.3standard.

Figure 1. AFDX network engineering tool system interface left part
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