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“ Avixvevon AvwpaAwwyv Kivnong Asdopévwv og Eykataotaoelg Zulevéng ”

NEPINAHWH

Ta Internet eXchange Points (IXPs) eival {wtikd pépn tng umodoung tou Internet, Tmou
oTeyalovtal O€ EYKATOOTAOELS oUleUENG, Kol SLlEUKOAUVOUV TNV aviaAlayh TEPACTIOU OYyKOU
Klvnong oe nuepnola Bacn avapeca otoug HeyaAltepoucg mapoxoug Internet. Mapéxoviag
guelilia, mpovoula SpopoAdynong Kat achain Xwpo OTOUC MAPOXOUG VA EYKATACTHGOUV TOV
£€OTTALOO TOUG, OL EYKATAOTACELG 0UTEUENG aMOTEAOUV TO LSAVLKO PEPOG YLOL TNV AVATTTUEN VEWV
ox£oswv avtoAhayng SeSopévwy PeTafl TwV MOPEUPLOKOUEVWY AUTOVOUWY TuoTnuATwy (ASes).
Mapd tnv ocuvAOn KaAn ocuvtipnon tou gfomAlopol, UTIAPXEL O KIvOuvog yla thv epdavion
coBopwWV AVWHAALWVY Kivnong HeTafl aUTWY TwV JUCTNUATWY KAatd tnv avtaAloyn dedopévwy
HMECW TWV EYKATOOTACEWV.

H mapoloa pETAMTUXLOKA £pyooia otoxeUel OtV aviXveuon aVWUOAWY HETOED Twv
EYKATOOTACEWV OUTeLENG KOl UEAETAEL TOV QVTIKTUTO Otnv Kivnon Tmou Slaoyilel TG
EUTTAEKOUEVEC OVTOTNTEG. Mo va ylvel autd edikto, 1) xpnolpomolovpe Sedopéva amo TIg
EYKATOOTAOELS Omou ¢hoevouvtal IXPs (yla mapdadetypo SteuBuvoelg IP) kal KaBnuepLveg
UETPNOELC traceroute péow tng mMAatdoppag petprioswv tou RIPE Atlas yla va avoyvwploou e Tig
EYKATOOTAOELG TTOU Slaoyilel n kivnon Kat 2) KAvou e xpron HeEBOSwWV OTATIOTIKAC avAAuong yla
Vv avixveuon acuvnBlotwv amokAloewv otnv kaBuotépnon Kal avwHaAlwY SPopoAdyNnong
MEOW TWV {EVEEWY OVALECO OTLG EYKATAOTACELG QUTEG.



Méow TOU OCUCTAUATOC HAC, OVAAUCOUE TO XPOVIKO TAQiclo petafld Mdaiou Kal
AekepBpilou 2015, LepapxwvTag TLG TOPATNPOULEVES EVOEIEELG OVWLAALWVY WOTE VA EVTOTIICOU LE
ONUAVTIKEG TtapekKAloel. Mo MepalTépw EMIKUPWON TNG AETOUPYLOG TOU CUCTAUATOG MOG,
MAPoUCLATOUE TIG AKOAOUBEC TIEPLITTWOELG XPHONG: LA TtepimTwon SLaKoTNg Aeltoupyiag evog
IXP, pia mepintwon eniBeong DDoOS Kal pla mepintwon SLakomnng peUOTOC OE L0l EYKATACTOON
ouleuéng, OmMou TO CUOTNUA HOC AVIXVEUOE EMITUXWG. EMIMPOCOETWC, QVTIIOTOLXNOAUE TIG
EYKOTOOTACEL; QUTEG OTNV HNTPOTIOALTIKI] TOUG TIEPLOXH KOl OTTOTLUACOE TOV QVTIKTUTIO KABE
€vOelENC aVWHOALOG OTLC YELTOVIKEG EYKATAOTAOELG TNG OLaG eEpLoXNG. Ta amoteAéopaTa UAG
eniong umoSelkvUouv €va XPOVIKO TAQLOL0 HETAUECOVUKTIWY WPWV OTMOU UTIAPXEL UEYAAN

mBavotnta £voelng avwpaliog, mbavwg Adyw MPoypappoTIoPNEVNG CUVTHPNONG..
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“Detecting Traffic Anomalies At Colocation Facilities”

ABSTRACT

Internet eXchange Points (IXPs) as core parts of the Internet infrastructure, hosted at Colocation
Facilities (Colos), facilitate the exchange of Terabytes of traffic on a daily basis by big Internet
Service Providers (ISPs). Offering flexibilities, routing benefits and a safe place for operators to
install their equipment, Colos provide the ideal location where new peering relations are formed.
Although the equipment is usually well preserved, major traffic anomalies between Autonomous
Systems (ASes) over facility peering links can take place.

This thesis aims to detect anomalies at Colos and measure the impact on traffic traversing the
affected entity. To achieve this, i) we use data plane information from the facilities where IXPs are
located (e.g., IP addresses), ii) we utilize daily traceroute snapshots from the RIPE Atlas
measurement platform to identify the facilities the traffic goes through and iii) we use statistical



methods to detect unusual delay discrepancies and routing anomalies over the facility peering
links.

Using our system, we analyzed a timeframe between May and December 2015 ranking the
observed alarms to infer significant disruptions. To demonstrate our system, we present and
validate three cases: an IXP outage, a DDoS attack and a power failure in a colocation facility
indicating that our proposed methods are able to detect real world outages. Furthermore, we
map Colos to their metropolitan area and assess the impact of each alarm in neighboring facilities
of the same area. Our results also show a time window ('the hours' around midnight) that has a
higher probability of triggering an alarm, possible due to planned maintenance.



