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“ Farcast: BeAtiwon tou Forecasting péow twv SDN ”

NEPINAHWH

To Forecasting ota diktua umoAoylotwv eival n dtadikaocia mpoPAedPng LeANOVTIKWY
aTNUATWV KUKAodopiag pe Baon ta umdpyovta Kal ta moapeABovra dedopéva kat tnv
ovaAluon Twv Tacswv. H mapoxol Siktuou xpnolgomolwovuv to Forecasting wote va
€€eTAOOUV €AV N Kivnon SLOXETEVETOL ATIOTEAECUOTIKA, XPNOLLOTIOLOUV TIC TIPOBAEYELC
yla tTnv Katavoun gupouc Iwvng Kal tov £€Aeyxo oupdopnong. lMNa tétowou eidoug
epappuoyécg, n akpiPfela twv npoPAEPewy yia TNV HeEANOVTIKO GOPTO Kivnong, EXEL LEYAAN
onuaocia ylo Toug mapoxoug SIKTUOU. ITn mapouoa SUTAWMOTLKA, TIPOTEIVOUUE HLa
nmpooéyylon, tnv omoia ovopdaloupe Farcast, yia T BeAtiwon tng akpifelog TG
MPOPAsPNG TNG Klvnong Tou OSIKTUOU XPNOLUOTIOWWVTAC TIC OPXEC TWV AKKTUWV
KaBoplopevwy amod Aoylopko (SDN). Zto Farcast, ot mpoBAEYELS TTOU £ylvav OO TOUC
HeTAywYelg diktuou amootéAlovtal os évav eheyktr) SDN. O eAeyktic SDN £€xel pla
OUVOALKN €lKOVA Tou SikTtUou Kot ival oe B€on va moapakoAouBel Tn KotAoTAON TOU
SkTUOU 0€ OpLOMEVA XPOVIKA TTAaiola Tou ovopalovtal SlaoThpata eVNUEPWONG. Z€
oautd ta dtaotiuata, o eAeyktic SDN AdapBdavel pnvopata amno Toug HETaywyeig Siktoou,
OXETIKA UE TIG TPEXOUOEG POoEC KUuKAodopiag mou Siépyovtal amod 1o diktuo. Enmetta, o
eheyktr¢ SDN afloAoyel edv oL TPoBAEPELS TWV PETAYWYEWV TIPOKELTAL VA elval akpLBeig
N 0xL,, PBacllOuevog OTIC TWPLVEG AVAYKEG TNG Kivnong. Av umdpxouv avakplBeig
npoPAEPelg mou avapévovtal, e€aodpalilel otL To oddApa TPOPAsPNns ylo KABe



HETAYWYEQ HELWVETAL, avadpopoAloywvTtag, otav autod sival Suvatdyv, TG UNAPXOUOEC
poE&c ato SikTuo avaloya.

To Farcast ulomouiBnke oe éva meplBallov mpooopoiwong SDN. Ta melpapata
TIPOCOUELWVOUV OTOTOMEC UETOPOAEC TNG Kivnong, oL omoieg eivat dVuokoAo va
nipoPAedpBoUV pe T mapadoolakég pebodoug mpoBAednc. Zuykpivou e TNV anodoon TG
uebodou mpoPAePng AutomaAidpopou OAokAnpwpévou Movtédou Kivntou MéEoou
ARIMA pe to Farcast. Ta amnoteAéopata deixvouv 6tL To Méco AndAuto Mooootiaio
IpaApa (MAPE) umopetl va untootel peiwon pag taéng peyéBoug otav o otoxog ivat va
tkavorotnBolv ot mpoPAéPelg plag ouvdeong eviog tou Siktuou. EmumAéov, otav
napoakoAouBeital o poptog moANAMAwWY cUVEECEWVY TAUTOXPOVA, UTIAPXEL BeATiwon oto
MAPE, €¢w¢ 50%. H pébodog pag umopel va vAomoiwnBel aveapttwg Tou aAyopiBuou
HUNXOWVLKAC LABNoNC Tou Xxpnolpomoleitatl yia tnv e€aywyr mpoBAEPewv.

Ma mapadelypa, pLo TETol PocEyyilon Ba ntav xpnown oto mabntikd ontikd Siktuo
xwpntikétntag 10 Gigabit (XG-PON). To PON amoteAeitat and ontikeg SIKTUOKEG LOVASEC
(ONUSs) kat pia ypappn ontikou teppatiopol (OLT). Ta ONUs npoBAEmouv To LEANOVTLKO
$OpTO TNG Kivnong Kat oTéAvouy attrpata eUpoug {wvng otnv OLT, ta onola Baacilovrtat
otig mpoPAEPelg toug. H OLT katavéuel Suvaplka to gVpog {wvng Baollopevo ota
attipata Twv ONUs. Ze tétola oevapla, n aflomotia Twv npoBAéPewv gival peilovog
onuaotiag, kabwc Adbog mpoBAEYPEeLC umopel va 08nyricouv o€ UTIOAELTOUPYLO TWV TTOPWV
TOU CUOTNHATOG Il 08 KUKAOOpLakr cupdopnan.
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“Farcast: Improving Forecasting via SDN”
ABSTRACT

Forecasting in computer networks is the process of anticipating future traffic demands
based on present and past data and by analysis of trends. Network providers use
forecasting in order to examine whether the traffic is routed efficiently, also they use it



for bandwidth allocation and congestion control. In this work, we propose an approach,
which we call Farcast, for improving the accuracy of network traffic load forecasting using
Software Defined Networking (SDN) principles. In Farcast, the traffic load predictions for
monitored links are sent to an SDN controller. The SDN controller has a global view of the
network and monitors the network state in time frames called inform intervals. In these
intervals, the SDN controller receives messages from network switches, about the current
traffic flows traversing the network. Then, the SDN controller assesses whether the
predictions will be accurate or not, based on the current traffic demands. If there are
imminent inaccurate predictions, the controller ensures that the prediction error is
reduced, by re-routing, when possible, the flows in the network accordingly.

Farcast was implemented in a simulated SDN environment. The experiments simulate
traffic bursts that are difficult to predict with traditional forecasting approaches. We
compare the performance of the AutoRegressive Integrated Moving Average (ARIMA)
forecasting method with Farcast. The results show that Farcast reduces the Mean Ab-
solute Percentage Error (MAPE) of the traffic load predictions, by up to one order of
magnitude, when the goal is to satisfy the predictions for a single link in the network.
Moreover, when adjusting the load of multiple monitored links concurrently, Farcast
reduces the MAPE by up to 50%. Our approach can be deployed independently of the
machine learning algorithm used for the predictions.

For example, such a approach would be useful in the 40-Gigabit-capable Passive Optical
Network (XG-PON) standard. The PON is composed of Optical Netwok Units (ONUs) and
an Optical Line Terminator (OLT). The ONUs predict the future traffic load and send
bandwidth requests to the OLT, based on their predictions. The OLT performs the dynamic
bandwidth allocation based on the ONUs’ requests. In such schemes, the dependability
on forecasting is critical, as wrong predictions lead to underutilization of system resources
or traffic congestion.



