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MNEPINHWH

ZKOTO¢ TNG AmAwHATIKAG Epyaoiag ival n avamntuén plog mAatdopuag n omola eMITPENEL
™ Slacuvdeon diktuakwyv Tomoloywwv o€ moAAarmAoug OpenFlow gleyktég. OL TomoAoyieg
amoteAouvtal amnod evepyo e€omAlopd Siktuou, Kupiwg petaywyeic Ethernet (switches), mou
umnootnpilouv To MpwtokoAAo OpenFlow kat urtoAoylotég-koppotl (hosts).

H mAatdopua xpnoiuomnolel 1o mpwtokoAAo OpenFlow katl otnpiletol o€ €va MELPAUATIKO
Aoylopko, pe to ovopa Flowvisor. O Flowvisor amoteAel évav Siapecolafntn (proxy)
HETAEL TwV SIKTUOKWVY CUOKEUWV Kal twv OpenFlow gleyktwv. Me autd tov TPOmo o
Flowvisor emituyxavel va eLodyeL TNV €vvola TG Elkovikomoinong ota diktua Baclopéva oto
OpenFlow. 1o p€tpo mou sivat Suvatod va yvwpilou e, o Flowvisor anoteAel povadikr Avon
glkovikomoinong yla ta Software Defined Networks (SDN).

O oxedlaouog kal n vAomoinon tng MAATPOPUAC TTOU TIPAYHOTEVETAL N TOpovca Epyaacia
ETEKTEIVEL TOOO TN AELTOUPYIKOTNTA TOU Flowvisor 660 Kal TN XpnoTKOTNTA TWV EPYOAELWV
Slaxeiplong tou. Ta udlotapeva gpyaleia avtAnong mAnpodoplwv amno tov Flowvisor kat
¢ Slaxeiplong tou aflomololvtal wote va SnuioupynBel éva ypadikd meplBaiiov
Slaxeiplong Kat omTikomoinong Twv moapapétpwy tou Flowvisor. EmutAéov, dnpoupyolvratl
POUTIVEC TTOU ETUTPEMOUV TN SLOXEIPLON AYVWOTWYV TOTIOAOYLWY, WOTE AUTEC va. cuvEEovTal
o€ évav TpoeTIAeYEVO amd To Slaxelplotr OpenFlow eAeykrn).

H mAatdoppa Kol Ta EpYQoTNPLOKA TTELPAUATA TIOU XpNnoLlomnotnonkay, uAomolonkav oAa

otnv umobopn Tou epyactnpiov AKTUWV YMOAOYLOTWV TNG 2XOANG HAEKTPpOAOYywWV
Mnxavikwv Kat Mnxavikwv YmoAoylotwv tou EMIM, 6mou Kkat yivetal n emidelEn 1ng

AeLtoupylag kat tng xpriong tng mAatdopuag.

AEZEIZ KAEIAIA

OpenFlow, SDN, Flowvisor, Network virtualization



ABSTRACT

The primary objective of this diploma thesis is the development of a platform that allows
the interconnection between network topologies and multiple OpenFlow controllers. The
topologies are consisted of active network components, mainly Ethernet switches, that
support the OpenFlow protocol and computers (hosts).

The platform makes use of the OpenFlow protocol and is based on an experimental piece
of software, named Flowvisor. The Flowvisor consists an intermediary (proxy) between the
network devices and the OpenFlow controllers. This way Flowvisor achieves to introduce
the concept of virtualization to the OpenFlow based networks. To the extend of our
knowledge, Flowvisor is the only available virtualization solution for Software Defined
Networks (SDN).

The design and realization of the platform that is examined in this thesis expands not only
the Flowvisor’s features, but its management tools usability. The existing Flowvisor’s tools
for information retrieval and its management are leveraged so that a graphical
management interface and a visualization of Flowvisor’s parameters is built. In addition,
new routines are introduced that allow the management of unknown topologies, so that
they get connected to a predefined by administrator OpenFlow controller.

The platform and the lab experiments that were used, they were all constructed at the
infrastructure of NTUA’s Computer Networks Laboratory, housed in the School of Electrical

and Computer Engineering, where all the demonstrations of the platform’s functionality
and use take place.

KEY WORDS

OpenFlow, SDN, Flowvisor, Network virtualization
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™¢. Eniong, 6éAw va suxaplotiow Bepud tov Napn XapaAdunou, o omoilog Lou E6waoe OAEG
TIC AmaPALTNTEG KATEUOUVOELG Kol oTABNKe akadnuaika SimAa pou o 0An t SLApKELA TNG
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Suvatn n oAokAnpwon tnG. TéEAog, BEAW va euxapLloTow TN cUINYO LOU YLA TNV KATAvVONnon
Tiou €8e1€e ONEG EKEIVEC TIC LEPEC KAL VUXTEG TIOU ETTPETIE VAL EPYONOTW AAAAQ KAl TNV NOWKN Kall
Puxoloyikn otiplén mou pou mapeixe kaBOAN tn dapkela TNG epyaciag.
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1. Eloaywyn

1.1 H avaykn yla Tov SLaxwpLopo Twy SIKTUwy

Ta oUyxpova O&iktua ToOU €EUMNPETOUV ETUXELPNHOELS, OPYAVIOMOUG Kal Spupata
anoteAouvtal amno eni pépoug umodiktua, To Kabéva amo ta onoia €XEL TO SLKO TOU OKOTIO
Kal AeLttoupyLkoTnTa. Mapotl cuXVAa avapePOLOOTE OE AUTA LE TOV ATTAO 0pO «SIKTUO», OTNV
oucia TPOKELTOL ylo TEPLOOOTEPA UTIO-OIKTUA, Slaouvdedepéva PeTaly TOUG WOTE va
anoteAéocouv OAa pall éva Stadiktuo. To kabe Siktuo €xel Tn Sk Tou dleuBuvaolodotnon
Layer-3, n onoia odpeiAel va ival povadikr) oto Sladiktuo Tou opyaviopou.

O Slaxwplopog Twv diktuwyv amoteAel pia Baoikn avaykn, mou €xel TOAAQTAG OKOTO.
NELTOUPYLKO, SLAXELPLOTIKO, OXETIKO UE TNV aodAAELX KoL TOV TEPLOPLOUO Tpoofaong,
SLOKNTIKO Kal xwpoTtallkod. O kate€oxnv TPOmog Slaxwplopou Twy Layer-3 Siktuwv o€ évav
OPYaVIOHMO €lval QUTOC OV TPOKUTTEL amd tn xprion twv Virtual LANs (VLANS) katd to
pwtokoAAo 802.1q .

Qotoo0o, n xpnion Twv VLANS gUMEPLEXEL EV YEVEL OPLOPEVOUC TTEPLOPLOUOUC. To MARB0C TwV
VLANSs pmnopet va sivat £wg 4094 (ot aptBuoti 0 kat 4096 eival deopeupévol), KaBw uTIApPXEL
TIEPLOPLOUEVO TIANBOC bits mou €xouv mpoPAsubel yla autd To OKOTO OTO TPWTOKOAAO
Ethernet. EmumA€ov, 0 0pLOMOG TOUC YiveTal pe xprion evog aplBuol amo 1o 1 éwg to 4094,
KATL Ttou 6 BonBael Toug SLaxelploTéC va BupolvTal Kat vo ovopatilouv eUKOAa To KABe
Siktuo. EmutAéov, Sev umapyetl Suvatotnta StoxwplopoU TG Kivnong tou Siktuou (network
traffic) avdloya pe yopoaktnplotikd mou Slabetel, onmwg Layer-4 Bupa mnyng n/kat
nmipooplopoy, Layer-3 SievBuvong mnync n/kat mpoopilopol, Layer-2 (Medium Access
Control — MAC) 8teuBuvoelg minyng n/kat mpooplopoy, Kok. Eivalt SnAadn éva apketd
TIEPLOPLOUEVO TIPWTOKOAAO 000 adopd TOV XOPAKTNPLOUO Kol TNV évtagn tng Kivnong
(traffic) oe kamowo VLAN.

QoTt000, £I0IKA 08 EKMOLSEVUTIKA IOpUHATA, UTIAPXEL N AVAYKN Yyl TN Snuoupyla HeyaAng
KALPOKOG TIELPOUATWYV TIOU EKTEIVOVTAL O PeYAAO MARBOO0C SIKTUAKWY CUCKEU WV, OKOUA Kall
0€ 0OAOKANPO TO aKkadNUAIKO campus. AUTA Ta MELPAMATO SLEVEPYOUVTAL ATIO EPEUVNTIKES
OMASEC TWV WOPUUATWY KOl CUXVA €lval TTOAU PeEYAANG onuaciag yla TNV EPEUVNTLKA TOUG
6paotnplotnta. MapdAnAa OpwWG UTMAPXEL N avaykn Ta TEWPAUATA OQUTA va Unv
EMNPEALOUV Kal, KUpLlwG, va pnv eUmAEKovTaL ot AEltoupyia Tou SIKTUOU TWV UTIOSO WV
ToU W6pULHATOG SnULoUpywvTag MPoBARuaTA.

AuTH TNV avAykn, yla toug Adyoug ou avadEpbnkav mapandvw, &g pnopet va kaAUPEeL To

802.1q . MNa to oKOMO AUTO avamtuxOnke to MPpwtokoAAo OpenFlow, To omoio AUvel éva
HEYAAO LEPOG TwV TpoPAnudTwy ota omnoia to 802.1q & unopel va Swoel Avon.

1.2 To mpwtokoA o OpenFlow

1.2.1 Tevika



To OpenFlow avamntuxbnke 1o €tog 2008 oto Stanford University wg project avoiytou
AoyLopikoU. 2ToX0G Tou nTav n dnuioupyia pia texvoloyiag mou Ba emétpemne ) Slaxeiplon
TWV Kavovwv SpopoAoynong twv frames kal Twv TOKETWV €VOG SIKTUOU HEOW €VOG
KEVIPLKOU €AEYKTN Kal HE €vav TPOmo OSladavo amévavil ota UTTOAOUTO OTPWUATA TNG
oouitag mpwtokoAAou TCP/IP.

Me auTov Tov Tpormo Ba pnopoloayv va CUVUTIAPXOUV TIOAAQTTAEG TOTIOAOYLEC, TIELPAUATIKA
£pYQOTAPLA KAl KOVOVIKO TepLBAAAOV epyaaiag evOg opyaviopoU Xwpic va ennpealovtatl
HeTafV Toucl, O petaywyeic (switches) tou ektedoUv to TPWTOKOANO Kat Sopovv To Siktuo
TOU opyaviopol Oev amatteital va mpogpxovtal amd tov (6lo kataokevooti i va
unootnpilouv KATL TEPLOCOTEPO MEPQ o To OpenFlow.

Ot dnuoupyoi tou OpenFlow avadépovtal o€ aAuTO WG TO TPWTOKOANO TTOU EVOAPKWVEL TNV
16€a Twv «Aktuwv Kaboplopeva and Aoylopikd» (Software Defined Networks — SDNs).
AtileL va onuewwdel otL To OpenFlow Sev amaltel and Toug KOTAOKELAOTEG (vendors) va
ekB€oouv og ko BEa TNV €0WTEPLKA AELTOUPYIA TWV CUOKEUWV TOUG. Q¢ amoTéAeoua,
TIOAAOL KOTOOKEVOOTEG TO €Xouv uloBetrioel kal Adn KukAodopel pia eupesia ykApa
OUOKEUWV o S1adopoug KATAOKEVQOTEC TTOU uTtootnpilouv mMANpw¢ to OpenFlow.

1.2.2 O tpdmog Aettoupyiag tou OpenFlow

To OpenFlow, wg éva SDN nmpwtokoAAo, Staxwpilel To otpwpa eAéyxou (control plane) and
TNV oTpwpa mpowbnong dedopévwy (data plane). Mpaktikd autd onpaivel 0tL oto Siktuo
UTIAPXEL TOUAAXLoTOV €vag eAeykTnG (controller) mou SLaBétel KataxwpnUEVOUCG KAVOVEG
npowBnon¢ kat dpopoAdynong Twv frames Kal Twv MOKETWY avtiotolya, evw tnv dla tnv
npagn tng mpowbnong n t¢ SpopoAdynong tnv kavouv ol OpenFlow petaywyeic kat
SpopohoynTEg.

O k@B peTaywyEag CUVOEETAL OE £VaV EAEYKTH OTTO TOV OTIOLO OVTAEL TLG KOTOXWPLOELS PONG
(flow entries) ylwa kdBe petaywyn mou KaAesital va mpaypatonow)osl. To mARBog twv
KaTaxwploewv Tou Umopel va €XeL KABE OTLYUN OTN UVAN TOU €lval TIEPLOPLOUEVO, AV Kal
TO aKpLBEC voupepo Sladépel avaloya pe Tn cUoKeUR. MNa auto to Adyo, OTOTE KaAeltal va
KAVEL pia peTaywyn mou dev meplypadetal amnod Tig katayxwploelg mou SLabETel, emkovwvel
LE TOV EAEYKTI WOTE AUTOG VA TOU SWOEL TN OXETLKI KOTOXWPLon PonG. TOTE, O LETAYWYEQS
OVTIKAOLOTA TNV OTATLOTIKA ALYOTEPO CUXVI KATaXwpeLon POoNG ou SLABETEL UE ALUTH TTOU TOU
€6woe 0 eAEYKTNG.

Av katd T Sldpkela Asttoupyilag Tou SIKTUOU 0 SLaXELPLOTNG TIpAyATOTOLoEL OAAQYES
OTOV TIlVaKA PO G TOU EAEYKTH), TOTE O EAEYKTHC Bl ETUKOLVWVAOEL LE OAOUC TOUG LETAYWYELS
TIOU €XEL UTIO TOV €AEYX0 TOU WOTE VA TOUG EVNUEPWOEL YLA TLG AANAYEG.

Me auTov Tov TPOTo 0 €AEYXOG OTN pon NG MANPOPOPLOG CUYKEVIPWVETAL OTOV EAEYKTH,
evw n dtadikaoia ¢ mpowBnong avatiBeTal OTIC CUCKEVEC, LETAYWYELG 1 SpopoAoynTEC.
‘EtoL emtuyyavetal n Stadavela otn Aettoupyia tou Siktvou, n Suvatdtnta piEng cuokeuwv
OpenFlow 8LadopeTIKWY KOTOOKEUAOTWY Kol N €UkKoAla otn Sltaxeipion oAOkAnpou Tou
SIKTUOU HEOW EVOC EAEYKTH).
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ZNUELWVETOL WOTOOO OTL KAOE peTaywyEag unopet va cuvdeBel povaya oe évav eAeyKTh.
1.2.3 Ta douika otolyeia tou OpenFlow

Mépav Tou €AEYKTA KOL TWV HETAYWYEWYV, To OpenFlow €L0AyEL KATIOLEG EMUITAEOV EVVOLEG.
Avadepbnkape nén otg kataxwploelg powv (flow entries). Autég eival ouclaoTika
neplypad£g kivnong Siktvou avaloya e Tov anootoAéa f/kat mapaAnmtn o€ Layer-4 Bupa,
Layer-3 S1evBuvon IP, Layer-2 8ievBuvon MAC, Layer-1 Bupa petaywyéa aAAa kat VLAN ID.
310 2x. 1.2.3-1 anotunwvetat n Sopn? piag kataywplong pong.

Ingres Ether Ether | VLAN VLAN IP IP IP IP TCP/UDP | TCP/UDP | action
Port | Source | Dest id priority | src | dst | proto | ToS | src port | dstport
bits

2x. 1.2.3-1: H doun plog kataxwplong pong

Ol kataxwploelg powv amoBnkevovtal otoug nivakes powv (flow tables) otov eAeyktr. Eva
TUNUO QUTWV UTIAPXEL O€ KABE EAEYXOUEVO HETOYWYEQ, AVAAOYQ LIE TN KVAN TIOU SLaBETeL
N EKAOTOTE CUOKEUN YLol QUTO TOV OKOTIO AAAA KOl TNV EMEEEPYOOTLKI) Tou LoXU. Mpayuart,
av évag HETAywYEaG MPEMeL va aviutapafalel to kabe frame pe peyalutepo mAnBog
KATaXWwPLoEWV powv, yLo VoL NV UTtapXouV Kabuoteproelg oto Siktuo odeilel va Slabetel
avaloya au€nuévn enefepyaoTikr LoxU. AT TNV AAAn, av o MivaKag powv ToU PETAYWYEQ
elval OpKeTA MIKPOG, TOTE Ba XpelAleTal VO ETKOWVWVEL PE TOV EAEYKTH OUXVOTEPQ,
TipoKaAWVTaG kaBuotepnoelg otn Asttoupyia Tou Siktvou.

H enefepyaotikn LoxUG oxeTileTal UBEWG e TO KOOTOG TNG CUOKEUNG. Ma auTtov to Adyo oL
KATAOKEVAOTEG SLATNPOUV Uia LooppoTia avapecsa oTo PEyeBOG Tou Tiivaka powv Kal To
KOOTOC.

‘Eval 6UVOAO Qo KOTOXWPLOELS POWV UITOPOUV va SNULOUPYRCOUV Hia SLATHNon Tou SIKTuou
(slice) n omola meplypadel SIKTUOKN KIVNON L€ CUYKEKPLUEVO XOPOKTNPLOTIKA, OTWG QUTA
neplypadovtal and Ti¢ Bleg TIg Kataxwploelg powv. Kabe tétola Statunon umopel va
TeEpLypadeL Eva 0AOKANPO Melpapa f Eva TUAA Tou. H kaBe Slatunon elvol amopovwHEVn
oo TIC UTIOAOLTEG SLATUAOELG Kol KataAapPavel €va eAAXLOTO gyyunuévo gUpog Lwvng
(bandwidth) oto puoiko Siktuo.

I1tn ouvéxeta Ba avadepBbolpe otig Statpnoelg Tou Flowvisor, oL omoieg €xouv StadopeTikn
£€vvola oo auTtr) oto MPpwTokoAAo OpenFlow kat dgv mpémel va cuyxEovtal LT TOUC.

1.3 H avaykn yla elkovikonoinon tou OpenFlow

To OpenFlow w¢g MpwTOKoAAO €LOAYEL OAQ TA YVWOTA XOPAKTNPLOTIKA Twv SDN. Qotdoo, o€
pio tommoAoyia OpenFlow o eAeyktr¢ odellel va yvwpllel Ta XAPAKTNPLOTIKA TOU UALKOU TWV
LETAYWYEWV TTOU cuvS£ovTal o€ autwyv. To MARB0o¢ Twv cuokeuwy, To MARB0C Twv Bupwv
KOLL TOL ETILUEPOUG XOPAKTNPLOTIKA UTWV ATtoTEAOUV TTANPODOPILEC TIOU O SLOXELPLOTHG EVOG
eheyktr) OpenFlow odeiletl va yvwpilet kat va Adappavel umtogn tou.
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Zta AETOUpYLKA ZuoTApOTa UTAPXEL N €vvola TnG Elkovikomoinong. H Elkovikomoinon
adalpel 1O OTpWHa TOU UAkoU (hardware layer) tng ekdotote UAomoinong,
OVTIKAOLOTWVTAC TO Ao €va OTPWHO ELKOVLIKOU UALKOU, TO OTIOLO €lval KOLWVO YLt OAEC TLG
ELKOVLKEG UNXAVEC. AUTO ETUTUYXAVETOL HE TNV €l0aywyn NG €vvolag tou Hypervisor, o
omoio¢ pecoAafel avapeoo OTO TPAYUATIKO UAIKO TOU UTIOAOYLOTH KOl TO AELTOUPYLKO
oUOTNHA TWV ELKOVIKWV UNXavwV. EToL, To AELTOUPYLIKO 0UOTNUA TNG KABE ELKOVIKAG UNXAVAG
TUOTEVEL OTL AELITOUPYEL AUTOVOUA OTO SIKO TNG UALKO, TO OTIOLO XPNOLLLOTIOLEL AUTOVOUAL.

Eva. KOAQ OPLOPEVO OTPWHA ELKOVIKOU UALKOU ETUTPEMEL TNV €UKOAN avamtuén tng
TeEXVoAoyiag, T000 TMAVW 000 Kol KATW amo auto. Mavw amd autod, kabiotatatl duvatn n
avamntuén afLOTLOTWY KAl TIPWTOMOPLAKWY AELTOUPYLKWY CUCTNHATWY TTOU QVATTUCCOoVTOL
MAVW O€ £€Va OCUMMAYEC KAl KOAQ OPLOMEVO OTpwHa UALKOU. Katw amd autod, ol
KATAOKEUAOTEG UALKOU Ko, KUpLlwG, €MeEEpyaoTwWVY UMOpoUV va avamtuéouv KaVOUPLEG
TeEXVOAOYLEC IOV eMITPEMOUV peyaAUTEPEG eTBOOELG, KOAUTEPN Slaxeiplon tng evépyelag,
YPNYyopotepn MpooBacn otn VAN KAl TG TTEPLPEPELOKEG CUOKEUEG, KOK, EVW OL EVTOAEC
Toug¢ avrtlotolyilovtal amd tov Hypervisor oOTIC OVTIOTOLXEG TOU ELKOVIKOU UALKOU.
Mapéxovrtag SuvatotnTeC €MAOYWV TMAVW KOl KATW OO TO OTPWHA ELKOVIKOTOLNONG
ETUTPEMETAL VO avamTuxBel €va MO avTAywVLOTIKO, TPWTOTOPLAKO KAl OTOTEAECUATIKO
OLKOCGUOTNMO TEXVOAOYLWV OTNV ayopd. Tautoxpova, aviiotolyo odEAN TPOKUTTOUV 0TV
avamntuén kat dlaxeiplon Twv AVCEWV BACLOUEVWY TTAVW OTNV ELKOVLKOTIOLNON.

Av umopoUCapE VO PETADEPOUUE TNV TAPATAVW Aoyl ota Siktua, tote autd Ba
uropovoav va wdpeAnBolv pe avtiotowo tpomoll. Katd avaloyia, to diktuo Ba propolos
VO ATTOKTHOEL €val SLKO TOU OTPWHA €LKOVIKOU UALKOU. To oTpwpa autd Ba pumopouaoe va
StatunBel wote moAlamAd Siktua, OSladOPETIKA KOL QTMOMOVWHEVO HETAEU TOUC, Vo
AELTOUPYNOOUV TIAVW ATIO AUTO XPNOLLOTIOLWVTAC TTANBWPO CUCKEV WV, OMIWCE UETAYWYELC,
SpopoloynTtég, access points, Ta omoia Ba pmopouv va mpoépxovtal and SladopeTIKOUC
KOTOLOKEVAOTEG. MNAvVW oo To OTPWHO AUTO UIMOPOUV va avartuxBouv véa mpwTtokoAAa Kal
va SlevepynBouv moA\amAd elpapata, aflomowwvtag to (51o UALKO pe To SikTuo gpyaaciag
KO, TAUTOXPOVA, XWPLE AUTA va eUMAEKOVTAL I va eltnpealovtal HeTall TouC. Katw amo to
OTPWHO ELKOVLKOTIOLNONG, MUTOPel va UTtApXel véag oxediaong efomAlopog Siktuou,
xpnotpornowwvtag Sladopetikd péoa (evouppata, YAAKWVO, OTTIKA 1 ooclpuata),
Slapopetika mpodiA TaxuTNTAC, TEXVIKEC Slaxelplong eVEPYELAC, KOK.

H mapandavw avoaloyia Petafl TNG €LKOVIKOTIONONG OTOUC UTIOAOYLOTEC KOL QUTAC OTa
Siktua amnelkovietat oto Xy. 1.3-1.
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Zx. 1.3-1: Avaloyia glkovikomnoinong ALKTUWV Pe auth TwV YIToAoyLoTtwy

1.4 Ewkovikomoinon Siktvou pe tov Flowvisor

1.4.1 levika yla tov Flowvisor

O Flowvisor givat Aoyloptkod mou avamntuxOnke ota mAaiola €épeuvag oto MavEMIOTALLO TOU
Stanford kat oAokAnpwBnke to 2009. EkTOTE, Xpnowlomnoleital oto Siktuo gpyaciag Tou
TIAVETILOTNUIOU yla vol EMITPEMEL TNV  ELKOVIKOTIOINON TOu TANPoug &lktuou Tou
akadnuaikol campus Kol va ETUTPEMEL TNV TOPAAANAN Sle€aywyr TEWPAUATWY TIOU
€KTELVOVTAL 0€ OAEC TIC SIKTUAKEG CUOKEUEG IOV SLaBETel. H KaTtdotacr Tou w¢ AOYLOULKO
aVOPEPETAL WG KEPEUVNTIKO AOYLOULKO UTIO avaATtuén» Kal n xprion tou os mepLBailovia
epyooiag Ba mpénel va €metal KATAAMnAwvY eAéyxwv Kal afloAoynong amod tnv opdada
Slaxeiplong SIKTUWVY TOU EKACTOTE OPYAVLIOHOU.

Autl TN otyun, elvat To povadlkd yvwotd AOYLOUIKO Tou TopExel tn duvatotnta
€LKOVIKOTIONONG TOU SIKTUOU WE Xprion Tou MpwTtokoAAou OpenFlow.

1.4.2 H apxltektovikn kot Ta Sopkd otolyeia tou Flowvisor

Onwg To OTPWUA ELKOVIKOU UALKOU OTOUG UTIOAOYLOTEC, £TOL Kal 0 Flowvisor, ap)XITEKTOVLIKA,
tomoBeteital avapeoca oto PpuUOLKO €EOMALOUO TOU SIKTUOU Kol TOU AOYLOMLKOU TIOU TO
eAéyxel. KaBwg ta Siktua ota omoia avopepOUaoTe ival BoCLOPEVA OTO MPWTOKOAAO
OpenFlow, To AOYLOMIKO TIOU €A€yXel TIC HUOIKEC OUOKeUEG Sev elval aA\o amo Tov
OpenFlow egleykti tou Oiktuou. Kal Omwg 1o Asltoupylkd clvotnua tou Hypervisor
XPNOLOTIOLEL £VOL OET EVTOAWV YLa VAL XELPLOTEL TOV GUGIKO UALKO KATW aTtd aUTOV £TOL KOL O
Flowvisor xpnotuornotel to mpwtokoAo OpenFlow yia va eAéyEetl Tov e€omALlopd SIKkTUou Tou
Bpioketal KATW Ao autov o€ GUCLKO eninedo.
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Kat’ ouciav, to OpenFlow petabétel Tov €Aeyxo mpowBnNong Twv MAKETWVY evog switch oe
€vav eAeyKTN, 0 omoilo¢ Suvatal va MPoypaUATIOTEL Ao Tov SLaXELPLOTH TOU SIKTUOU KaTA
to 6okoUv. O Flowvisor mapeuBaretal HeTafl TOU EAEYKTH KAl TWV UETOYWYEWV TIOU
eAéyxel. MaAlota, mapéxel tn Suvatotnta dnuloupyiag Katatunoswv (Slices) kaBe pia ek
TwV omoilwv avtiotolyiletal oe €vav eleykty OpenFlow. Me autév tov Tpdmo, o kabe
eAeyktNC «PBAEMEL», ATOL MapakoAouBel kal eAéyxel, povo t Sk tou Katdtunon. Etol
kaBiotatatl duvatn n anopovwaon ¢ kaBe Katdtunong amnod TG UTtOAOLTTEG.

O tpbmo¢ e tov omoio o Flowvisor mapeuBarAetal os emninedo emikowwviag LeTaEl evog
€AEYKTN KOl EVOC PETAYWYEQ €val TETOLOC WOTE O HEV HETAYWYEAC QVTIAQUBAVETAL TOV
Flowvisor wg gAeyktn, o 6 €AeyKTAG TOV avTIAaUBAVETAL WG LeETaywyEa. AuTO kabiotatal

Sduvato kabwg o Flowvisor gival oxedlaocuévog wg Atapecolapntng (proxy), Aappavovrtog
KOLL QVOLKOTITOVTOG TA LNVU AT EAEYXOU HETOED TOU HETOYWYEQ KOL TOU EAEYKT).

./;--_ . . .

| & amoatammtruony
.-/

ENVI (GUI) LAVI N-Casting Expedient Ebapioyée ]':[{IpE)(O HEVEG ]

ano 1o Stanford/

( m Open Daylight Floodlight Eheykrég OpenFlow

A

r
i

Noy 1oLk ElkovikoTioinong
(Flowvisor)/

ry

o

Flowvisor

Epmnopuwd SriaBéoipo AMAzg mpoosyyioelg
petaywysig

NetFPGA Open VSwitch i
HF, NEC, Pronto, MEravrEs OpenFIOW
Juniper khn ST Software Ref.
pe Switch

Yx. 1.4.2-1: H B€on tou Flowvisor otnv apxttektovikn Twv OpenFlow Siktuwv

JUVOTTIKQ, Ta KUPLO XAPOAKTNPLOTIKA TNE ELKOVIKOTIOINOoNG Tou apexeL o Flowvisor og éva
Siktuo eivat:

e Aldtunon (Slice) ovopaletal éva cuvolo Powv EAEyxou mou adopolv pia
TomoAoyia HETAYWYEWV

e Aeltoupyka o Flowvisor TomoBeteital avapeoa otov ekdotote EAgyktr Kal Toug
HETAYWYELC TTOU €A€yXEL WOTE va lval BERalLo OTL 0 KABE PeTaywWYEAG EAEYXETAL
arno Tov owotod EAeykTA.

e O Flowvisor dlapepilet To StaBéapo evpoc Lwvng (bandwidth) opilovtag éva
€AA(LOTO €yyunuéEVO eVPOG o€ KABE AldTunon.

e O Flowvisor dlapepilet Tov Mivaka Powv Tou KABe petaywy£a mapakoAouBwvtag
Toleg Poég EAEyxou avrikouv oto kaBe EAeykTn.
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1.4.3 O Flowspace (Xwpocg Pong)

Onwcg Nén nepypadoape, to OpenFlow opilel pogg pe BAaon Ta XapaKTNPLOTIKA Tou frame
Kall TwV Tieplexopevwy PDUs (Protocol Defined Units) og 0Aa ta enineda tng couitag TCP/IP,
okopa kal tng Bupag (interface) tou petaywyéa. H kepoaAidba tou OpenFlow omou
TIEPLEXOVTOL QUTA Ta oTtolxeia eival peyéBoug 256-bit. Oa pmopoloape va Bewpriooupe
outa ta 256 bits wg évav dtavuopatiko xwpo. MaAlota, urmopoU e va neplypadoupe évav
SLOVUOUATIKO TETOLO XwpPo av Bewpriooupe otabepég TIHEG yla Ta 254-k bits, evw ta
urtohowna k bits Bewpriooupe eAelBepeg petaPAnteg. Eva té€tolo umtooUvVoAo Tou MARPOUG
Slavuopatikol xwpou anoteAel pia Alota EAEyyou MpdoPaong (Access Control List — ACL).

KaBwg o Flowvisor opilel pia Aldtpunon wg éva ouvoAo Powv EAéyxou, Ba unopouoape va
okeptoUUE TN ALATUNON WG €va OUVOAO TETOLWV TEPLOXWV. AUTEC TIC TIEPLOXEC TLG
anokaAoupe Flowspace (Xwpo Pong) tng Atatunong (BA. 2x.1.4.3-1).

4 Aatunon 2

o
&
5

Aatunon 3

Avatunon 1

AwevBuvon IP
>

2X. 1.4.3-1: Flowspace: Avtiotoixlon makETwy o ALOTUNOELG

Amnodidovtag to mapandvw Alyo o amAd, o Flowvisor xpnowuormnolei Toug Flowspaces yla
va oploel TG Alatunoets. Aoouévng tng kedbaAidag evog frame, o Flowvisor pumopei va to
avtlapaPfalel pe toug anmobnkeupévoug Flowspaces Kal e autov tov Tpomo va anodavOel
o€ mola Aldtunon avrnkel. Me to Flowvisor givat duvatni n dpon tTwv emukaALPewv PeTaL
Twv Flowspaces, kat cuvenwg va dtaodaliletal £ToL n anopdvwon HETaEL Twv ALOTUNCEWV.
Qoto0o0, eMITPENETAL O €va frame va avAKEL O TIEPLOCOTEPECG MO pia ALATUNOELG, pia
TIPAKTLKI TIou Bplokel epappoyrn otnv moapakoAoudnon piag Alatpunong anod pia aAAn yla
SLoXELPLOTIKOUC AOYOUCG.

1.4.4 >xeblaotikol otoxol tou Flowvisor
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O Flowvisor oxebldotnke pe TPl Baotkoug a&oveg. Mpwtov, n €lKoviKomoinon va yivetoat
He Stadavo Tpomo. AsUTEPOV, VO TIOPEXEL ATIOUOVWON HETALY TWV ALATUNCEWY HE 00haAN
Kol omOAUTO TpOTo. Tpitov, TO UNXAVIOHOG Kol ot duvatotnteg didtunong voa eival
AELTOUPYLKEG KOLL ETIEKTACLUEG.

e Awadavela: To oTpwHa ElKOVIKOTIOINONG odeilel va eival Stadavo 1600 wg MPog
TOUG METaywyelg, 000 Kol Toug eAeykteéc. KabBwg o otoxog tng dag tng
€LKOVLKOTIONONG €lval va ocuvumapyxouv TIOAAAMAQ TElpApata apAAAnAa Ye To
Siktuo epyaciag, Ba MPEMEL TA TEPAUATIKA TTPWTOKOAAQ va AElTOUpyoUV OGO TO
Suvatodv Mo KOVTA O€ TIPAYUATIKEC CUVONKEG. ZUVETIWC, OL EAEYKTEC € Ba mpémeL va
ocuuneplpEpovral SLadopeTIKA armo OTL av SV UTIPXE TO OTPWHA ELKOVIKOTIOLNONC.
ErutAéov, n texvoloyla twv eheyktwv Ba mpeEmeL va umopel va avamtuooeTal
avefdptnTta Amo auTh TWV TEXVOAOYLWV ElKovikomoinong. O &lddavog tpomog
Aewtoupyiog Tou Flowvisor emutpenel Tnv e€€AEN Kal Twv SUO AUTWV OTOLXELWV ME
TPOTO AUTOVOUO Kal aveEdaptnto. Alodelén autnc TnG Asltoupyiag eivat OtL oUTE oL
HEYaywyelG aAAd OUTE Kal OL €AEYKTEC QMAITOUV TNV TIOPAULIKPN TIEPALTEPW
TIAPOLLLETPOTIOLNON VLA VOL AELTOUPYHOOUV O€ £Va ELKOVIKOTIOLNUEVO SiKTUO.

e Anopovwon: H ocuvimapén moAamAwv TomoAoylwy, UETAEU TwV OMoiwv Kol Tt
Silktua epyaoiag, amaltel LOXUPOUG HNXAVIOUOUC QNMOMOVWONG HETAEU TwvV
Awatpnoswv. OL mopoL Mou Umopel va KatavaAwoet pia Aldtunon Boa mpeénel va
Umopel va opiletal pe oadrvela Kal To OpLa QUTA VO TNPOUVTAL AKOUA KL KATW 0o
dlaitepa €vtovn xprion Tou SiKTUoU.

e Enektaowudtnta: H texvoloyia elkovikomoinong SIKTUWV amoteAel évav TOpEA UTIO
€€ENEN, dlapkelc aAAay£C Kal VEEC QVAYKEG. ZUVETTWG, Oa TIPETEL VO TIAPEXETAL EVAG
€UKOAOG HUNXOVLOMOC ULOBETNONG KOL EVOWMATWONG VEWV SUVATOTATWY WOTE va
KOAUTITOVTOL OL OTIOLEG VEEG OVAYKEC E KATA TO Suvatd EUKOAOTEPO TPOTIO.

1.5 O Flowvisor avaAuTIKA OTNV Tpaén

1.5.1 Aettoupyikn meptlypadn tou Flowvisor

Onwg €xoupe dei€el oto 2x. 1.4.2-1, o Flowvisor pecoAafel otnv emikolvwvio HETAEY TwV
OpenFlow PETAYWYEWV KAl TWV AVTIOTOLXWV EAEYKTWV TIOU TOUC eAEyxouv gleyktwy. Kat’
ouotav, amoteAel €vav TOAU e€eldikeupévo OpenFlow eleyktr). To TPWTOKOAAO
emkowwviag dev Ba pmopouoe va sivat dAo anod 1o OpenFlow, kaBwg onwg eimape dev
odeiloupe va kdvoupe kapia dlaitepn mopapeTpomoinon o€ KAvEVO OTOLXELO TNG
TomoAoylag Hag, LETAYWYEQ 1) EAEVKTH.

Otav petayAwtiooupe, eykataotriooupe kat tpé€ou e tov Flowvisor, Snuioupyouvtal Suo
AlatunRoelg mou Asttoupyouv we emidelén (demo) kat mepapatikn tomoAoyia. Ot 500 auTEG
Awatunoelg ovopadalovtal “Bob” kat “Alice” kat cuvumdpyouv He TNV AlATUNoN Tou SiKTUoU
epyaciog. Oa XpnOLULOTIOLO0UE QUTEG TIG ALATUNOELS YL VO EKBECOUE TOUC UNXAVIOHOUG
Aewtoupyiag tou Flowvisor oto umoAouto ¢ evotntag. Mia oXNUATIKY ATELKOVION QUTHG
¢ tomoAoyiag dpaivetal oto Zx. 1.5.1-1.
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2x. 1.5.1-1: Ixnuatikn anekovion demo tomoloyiag

‘Eotw OtL 0 xpnotng Alice €xelL eykataotroetl évav OpenFlow gAeykt o omoiog Séxetal
ouvbéaoelg otnv TCP BUpa 80 evog server amo onotadnmnote dtevBuvon IP, o omolog server
HE TN oglpad tou avapetadidel tnv mAnpodopia (streaming) oe éva cuvolo amnd KOUPouG.

O &laxelplotic tou OpenFlow Siktuou, €xel dnuLoupPyNoEL pia AlATUNoN yLa ToV XprRotn
Alice, yla tnv onola €xeL epapUOOEL Uit TIOALTIKN) TIOU ETUTPEMEL VA CUMMETACKOUV OTN
Awdtunon tou xpnotn Alice ouv8€0elg TPOC TO server POVO QMmO Hia CUYKEKPLUEVN
S1evBuvon IP. Kabwg o Flowvisor €xel Statunoel Tn pon ¢ mAnpodopiag, o EAEYKTAG TOU
xpriotn Alice &g Ba kataAdfel mote OTL UTIHPYXAV Kal AAAoL kool mou npoomnaboucav va
ETUKOLWVWVHOOULV WE To server otnv TCP BUpa 80. Etal, mapoti o xpriotng Alice pmopet va €xet
puBuiocel Tov eAeyktA Tou va powBOel cuvdéoelg amod omotadninote StevBuvon IP mpog TV
TCP Bupa 80 tou server Tou, TeAKA Ba PTACOUV TTAKETA HLOVO OO TOV CUYKEPLUEVO KOUBO
TIOU AVAKEL otn Aldtunon (2x. 1.5.1-2) . Auto odeiletal otn Stddavn Asttoupyia Statpunong
Tou Siktuou amnd tov Flowvisor.
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/16 IP:172 16.24.1/24
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]

C Streaming Client
10.0.0.13/16 NoAitikn Awtpnonc Alice IP: 172 16.24.4/24

5x. 1.5.1-2;

Mo cUYKEKPLUEVQ, AUTO TTou cupPaivel eivat to €nG (BA. 2x.1.5.1-1) . O eAeyKTrC TOU XPHOTN
Alice 6a oteilel oto petaywyéa pia Katoayxwplon Pong mou Ba meplypadel kivnon amo
omolovdénmote KOpUPo npog tnv TCP BUpa 80 tou server. H emikowvwvia Ba yivel péow Tou
Flowvisor. O Flowvisor Ba e€etdoel autr) TV Kataxwplon Kat 8a tnv aviutapaBaiel e v
TOALTIKN) NG Aldtpunong tou xpnotn Alice. MNpw mpowBnoesl tnv Katayxwplon Pong oto
HeTaywyéa, o Flowvisor Bo TpPOMOMOLOEL TNV KaATaxwplon €T0L WOTE oUuThH  va
OUUMOPODWVETAL HE TNV TIOALTIKA TNC ALATUNONG. ZUYKEKPLUEVA, Ba AVTIIKATOOTOEL TNV
TIAPALETPO « OO omolovdnmote kKopPo» pe tn StevBuvon IP mou avadEpeTal oTnV MOALTIKN
™¢ Awdtunong. Ev téAel, o Flowvisor Ba mpowBnoel 0To PETAYWYEQ TNV TPOTIOTOLNUEVN
Kataxwplon Ponc.

Auto Tou ocupaivel otnv PAEn elval o eAeyKTNG va eAEyXEL LOVO TNV Kivnon Tou Tou
ETUTPEMETAL QMO TNV £DAPUOIOUEVN TIOALTIKN KAl LAALOTO €V ayvola TOU. AVTLOTOLXWG, TA
unvupoto and tov KABe peTaywyéa mpowBouvtal POVO OTOUG EAEYKTEC TWV OTOLWV O
Flowspace avtiotolxel oto pvupa (my attnua yia tpowBnon Kataxwplong POAG OXETIKA PE
npwtogudavilopevn kivnon).

210 mapamnavw mapadslypa yivovtal avtiAnmroi Vo amd toug oxedlaoTikolG AEoVeG, n
Awadavela kot n Amopovwon. Avaloya HE TNV TIOALTIKY KATAVOUNG TWV TOPWV OTL(
Awatunoelg, o Flowvisor pmopet va mpowBel ta pnvopata xwpig kapia enefepyaoia, va ta
HeTayAwtioel €tol wote va svBuypappilovtal pe TNV TOALTIKY TNG Aldtunong omou
OVTLOTOLXOUV 1 va Tta amoppintel evteAwg av dev eivatl duvatd va cuppopdwbolv pe

-18 -



enefepyaoia, emotpédovtag éva pRvupa opaipatog OpenFlow. Ita pnvopata Twv
€EAEYKTWV TIPOG TOUC UETAYWYELG, yiveTal PEpLUvA va TIPOowBE(TAl HOVO TO KOMUMUATL TNG
Kataxwplong Pong mou adopd kivnon evtog Twv avatefelévwy mopwy. ZTa tnvUaATa amno
TOUG LETAYWYELG TTPOC TOUG EAEYKTEC 0 Flowvisor e€eTATEL TO TEPLEXOUEVO TOU QLTI LATOC YLa
VO OUUTIEPAVEL OE TOLO €AEYKTA TPEMEL va mpowbnBeil. Etol ol eAeyktég AapPdavouv
pnvupoto pévo yla kivnon mou adopd tn Aldtunon Toug.

1.5.2 MoAttikry Oplopou ALdTNoNng

O oplopog twv Alatunoswv otov Flowvisor yivetal péow evog cuotnuatog apxeiwv. Kabe
Awdtunon meplypadetal os éva Eexwploto apxeio. Kabe Aldtunon Seopelel Eexwplota
TIOPOUC, OTWG EMEEEPYAOTLKN LOXUG KOl TTARB0G KOTOXWPNOEWV POWV OTOUG LETAYWYELG. Q¢
€K ToUTOU, N Kivnon tng kaBe Alatunong avtiotolyilovtal og pia Eexwploti kKAaon QoS
(Quality of Service). H 6€ tomoAoyia neplypadetat wg pia Alota KOpBwv Kot Bupwv.

O Flowspace kaBe Aldtunong opiletal w¢ pia apldunuévn Alota kataxwploewv (Kavovwy),
opola e Tov Tpomo nou opilovtal ot Access Control Lists (ACLs) ota cuotriuata firewall.
KaBe tétola yataxwplon opilel pia evépyela TOU QVTIOTOLWXEL oTNV TEPLypadOUEVNY
Siktuakn kivnon. Ot dlaBéoueg evépyeleg elvat: allow (emitpeye), read-only (uovo yia
avayvwon) kat deny (amokAelog). H AMoTa TwV KATAXWPICEWY COPWVETAL LE TN AOYIKN TNG
TPWTNG avtiotoixtons. AnAadn, av Bpebel pia avriotoixion, o pnxaviopog tou Flowvisor
OTAUATAEL TNV TIEPALTEPW AVTLTAPAPBOAN LE TG UTIOAOUTEG KOTOXWPLOELS. TO GUVOAO TwWV
Kavovwyv odeilouv va meplypadouv mAnpwe tov Flowspace aAAd kat va Sivouv €Aeyxo mavw
o€ GAAeG AlaTUNOELG yLa TIG omtoieg €xel amodoBel e€oualodotnon.

Av évog kavovag elval HOvo yla avayvwon, TOTe n AlATUNoN ETUTPEMETAL va AapBavel
OpenFlow pnvopata eAéyxou Kal va yivovtal EpWTHUATA OTOTIOTIKWY TWV UETAYWYEWV.
Qotooo, dev emuTpéneTal N nMpowbnon Kataxwploswv porng otov mivaka npowbnong. Ot
KOVOVEC ETUTPEMETAL VA TTapouoLalouv eMIKAAUPELC.

MNapatiBetal éva mapddelypa mavw otig Bactkeg Alatunoelg tou Flowvisor yia tnv kaAUtepn
Katavonon twv mopandvw. Eotw OTL oto mponyoupevo mapadelypa SLaxELPLOTAG TOU
Sktbou eival o Bob. O xpriotng Alice BéAeL va Sle€dyel Eva cuvepyaTiKO TEIpAO OXETLKA
he tnv kivnon oto HTTP mpwtokoAlo. To Siktuo tou Bob eival to diktuo epyaciag tou
campus, 0TO OToi0 OUWG UTIAPXOUV KOUBOL e cuyKeKPLUEVES SleuBuvaelg IP oL omoiotl Ba
CUUMETAOXOUV OTO CUVEPYAOTLKO Ttelpapa tng Alice.

H amaitnon eival va pmopouv ot mapandvw KOuPoL vo CUUUETACXOUV OTO MElpapa tng
Alice, To omoio adopad povo kivnon HTTP, evw yla 6Ao to urtdAouno £i60¢ kivnong to diktuo
epyaciag (autd tou Bob) Ba cuvexioel va Asttoupyetl kavovikd. MapdAAnAa, o Bob Ba
UTOpEL va EMONTEVEL TNV Kivnon o€ OAEC TG ALATUAOEL WOTE VA EXEL ELKOVA OXETIKA E TNV
anodoon Tou SIKTUOU CUVOALKA. H TomoAoyia amotunwveTaL oxnUATka oto 2x. 1.5.2-1.
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AlkTU O Epyaoioe

Kopfoc 4

2x. 1.5.2-1: To neipapa ¢ Alice oto biktuo epyaociag tou Bob

OL kavoveg Tou Flowspace yla kaBe Aaturion 6a €xouv wg KAatobL:

Aiktvo Mepapartog Alice: KaBwg auth n Awdtunon kaBopiletal amd tnv kivnon oto
TIPWTOKOAAO HTTP Kot LAALOTO YLa CUYKEKPLUEVEG SleuBuvaoelg IP, Ba mpémel yia kabe koupo
Vo UTIAPXEL pia Kataywplon (kavovag) yla KaBe KOUBO TOU TELPAMATOG. ZUYKEKPLUEVQ, O
Kavovag Ba eivat tng popodnc:

Allow: tcp port:80 and ip=<Host N IP address>

Ooa pnvupata OpenFlow Talpldéouv pe KATIOLO amd AUTOUG TOUC KavOVeg, Ba mpowBnBouv
otov OpenFlow gAeyktn tng Alice. Av n Alice mpoomaBroet va va €L0AYEL Hia KOTOXWPLoN
pon¢, autn Ba tpomomnolnBel KATAAANAQ WOTE Vo TALPLALEL UE AUTOUC TOUC KAVOVEC.

Aiktuo Epyaociag Bob: Ot kavoveg yla to diktuo epyaciag Ba mpémnel va meplypdadouv OAn
™V unoAounn kivnon. O mio amAdg TpOmog ival va amokAELOTEL N kivnon mou adopd to
nelpapa tng Alice kal ev ouvexeia va emitparnel OAn n UTOAOLTN. JUVETWC, OL KOWVOVEG Ba
£€XOUV TNV MOPAKATW popdn:

Deny: tcp port:80 and ip=<Host N IP address>

Allow: all
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‘Etol, oto Aiktuo Epyaociag tou Bob Ba umdpyouv povo mokéta nou dev Ba adopouv to
neipapa tng Alice. O OpenFlow gAeyktr¢ Tou SIKTUOU gpyaciag Tou Bob pmopel va elodyel
KATaXWwpPLOEL powV, OpKEL AUTEC va pUnv adpopouv To Teipapa tng Alice.

Aiktvo Enonteiag tou Bob: To diktuo enonteiag Oa mpémet va €xel read-only Sikalwpata
oe OAa ta Siktua, Wote va eival €PIKTO va CUAANEyovTal TA OTATLOTIKA OTOLXEla yla
SLaXELPLOTIKOUC AOYOUG. EMopéVWE, pia Kot HOVo KaTtaxwplon apkeL:

Read-only: all

To Read-only dikaiwpa e€aocdalilel 6tL To SiKkTUO OUTO S CUUUETEXEL EVEPYA TIOUBEVQ,
KaBwg e umopel va KAVEL Eloaywyn Kaulag KataxwpLong pong.

To mapamdvw TAPASELYUA OTOTUTIWVEL TN AOYIKN TOWw amd TIC TOAITIKEG OpLOHOU
Alatpnoswv. Me katdAAnAoug ocuvduaopoug pmopel va koAU el Wlaitepa moAUmAoka
Siktua kal pla eupeia ykapa amattioewyv. Qotoco, o Flowvisor Sev €xel EVOWUATWHEVN
OUTA TNV TIOATIKN oplopol Alatpnoswyv, aAAa tn Slabétel wg enibepa (module). Etol,
ETUTPETEL TNV EUKOAN LEAAOVTIKI) EMEKTACT TOU, WOTE v KAAUPOOUV avAyKEC TTOU TILBAVWE
6&v KAAUTITOVTOL JE TOV TTAPATIAVW TPOTIO.

1.6 Mnxaviouol anopovwong

Onwg €xeL Nén avadepbeil, n amopdvwon Twv SIktuwv anoteAel peilov TnUA TOCO OTO
PwTOKoAAo OpenFlow 6co Kkal otnv ewkovikomoinon. H amopdvwon adopd oe mépoug
OMwG 1o eUpoc {wvng (bandwidth), tnv tomoAoyia, TNV enefepyaoTtiki LOXU TWV LETAYWYEWV,
tov Flowspace, TI¢ kataxwploelg powv aAAd Kal To EAEyXOU TOU (810U TOU PITWTOKOAAOU
OpenFlow.

1.6.1 Anopovwon gvpoug Lwvng

Onwg €xeL N6n avadepbel, o Flowvisor avtiotxolxilel Tnv kKABe AldTunon Ue pia Eexwplotn
kKAdon QoS. YrevBuuiletal otL to i6lo to mpwtokoAAo OpenFlow dev mapéxel ansubeiag
€A\eyxo mavw oto QOS. lNa va emepaotel autd to MpoPAnua, o Flowvisor xpnoluomnoei ta
Tpla bits yla tnv mpotepatotnta mou npoPAémnovtal amnod tnv kedpaAida tou IEEE 802.1q . Ta
bits autd ovopdlovtat Priority Control Point (PCP) kat ¢aivovtat avaAutikd otov MNivaka
1.6.1-1.

2 bytes 2 bytes
16 bits 3 bits | 1 bit 12 bits
Tag Protocol ID Tag Control Information
Priority Control Drop Eligible VLAN ldentifier
Point Indicator

Mivakag 1.6.1-1: Ot kedaAida tou 802.11q

H kedalida PCP emutpenel 8 Babuideg mpotepalotnrag (3 bits) kat amoteAetl kat’ e€oxnv
TPOTMO Katnyoplomoinong tou QoS. To OpenFlow emutpénel tn Statipnon twv KepoaAidbwv
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VLAN tou 802.11q kat pali ta PCP bits, emitpénovtag £€ToL 0TA TTAKETO TIOU OVI|KOUV OTNV
(dla por va €xouv pia Ko TPoTeEpALOTNTAL.

O Flowvisor &avaypdadel 0AOKANPO TOV Ttivoka Tpowbnon¢ twv ALOTUNCEWV WOTE va
neplAndOei pia evépyela “set VLAN priority” mou avtiotolxet otnv T tou PCP yla tnvkade
Awatpnon. Etol katadépvel va emBAAeL TNV anmopovwon o€ emninedo eVpoug {wvng. Qotdoo,
TO WG petadpaletal n T tou PCP o€ mooootd epoug {wvng eival pia mopaUeTPOC mou
TPEMEL Vo KaBopLoTel Eexwplotd otov KaBe petaywyéa Ethernet pe tov tpomo mou €xel
TIPOBAEYPEL O KATOOKEVAOTAG TOU.

Télog, amoocadnviletal OtL n napandvw pEBodog amoudvwnong tou gvpoug {wvng dev
anoteAel eyyevr Aettoupyla tou FlowVisor i tou OpenFlow, mapd povo évav Tpomo va
SlatnpnBel n mpotepatotnta tou 802.11q HECA ATIO TNV ELKOVIKOTIOLNGON TOU SIKTUOU.

1.6.2 Anoudvwon tomoAoylag

210 mMpwtokoAo OpenFlow o kaBe petaywyéag Ethernet ouvdéctal otov eAeyktn NG
ToToAoylaG KoL UE AUTOV TOV TPOTIO 0 EAEYKTHC HaBaivel TOUG KOBHOUG TOU SIKTUOU KOl TTWG
autol dtaouvdéovtal. Qotdoo, o€ pia ELKOVIKOTIOLNUEVN ToToAoyia, oL peTaywyeic Ethernet
ETUKOWVWVOUV LLE TOUC EAEYKTEC LEOW Tou Flowvisor. Eival otnv euBuvn tou Flowvisor va
avayvwplilel og mola Aldtunon avikel o KaBe petaywyéog Ethernet kat mpowBel tnv
ETUKOLVWVIOL OTOV QVTIOTOLXO EAEYKTI KOL LOVO OE QUTOV. AVTIOTOXWC, YiveTal KATAAANAN
HEPLUVA YLOL TLC ATIAVTHOELG TOU EAEYKTH TIPOC TOUC HETAYWYELG Ethernet.

Mia Baoikr Stadopd OTLC ELKOVLKOTIOLNUEV TOTIOAOYLEG elval OTL 0 EAEYKTAG eV €XEL ApEDn
npooBaocn ota PUOLKA XAPOKTNPLOTIKA TOou uetaywyéa Ethernet. Mpaypaty, évag
ueTaywyeag Ethernet pmopel va €xel Tig BUpeg Tou oUVOESEUEVEG 0 OLODOPETLKEG
Alatunoelg. Onote o Flowvisor avadépel otov KaBe eAeyktr), OxL AMAWCG TOV HETAYWYEQ
Ethernet, aAAd fexwplotd TIG BUPEG TOU CUMPUETEXOUV OTNV KAOE ELKOVLKOTIOLNUEVN
tomoAoyia kat povo.

0oo adopa tnv Tomoloyia cupmepAapBAVETAL N HEPLUVA Yla TNV amopovwon tou Link
Layer Discovery Protocol (LLDP). Ze ¢uoikég Tomoloyieg, o kaBe petaywyéag Ethernet
OTéAvel €va pAvupa LLDP yla va kdvel avixveuon yeltvioaong. Ta pnvopata autd Sev
CUUTITTTOUV UE KavEVAV Kavova, omoTe 0 amodEkTng, eniong petaywyeag Ethernet, otéAvel
TO MAVUMO OTOV €AEYKTN WOTE AUTOG val ToU TipowBnoet Tnv KatadAAnAn pon eAéyxou. Me
OQUTOV TOV TPOTO O €AEYKTAG MaBaivel TIC YELTVIAOELS TwV PeETAYwYEwv Ethernet. Ztig
ELKOVLKOTIOLNUEVECG TOTIOAOYLEG, TOL UNVULOTO QUTA, OTav TpowBoUlvTal OTOV EAEYKTH, O
Flowvisor ta dtafalel kot to papkapeL KATAAANAQ WOTE VA AVAKOUV 0TN owoTr AldTunon.

1.6.3 Alopovwon eNeEEPYAOTIKNC LOXUG LETAYWYEQ

H eneepyaotiki LoXUG evoc petaywyea Ethernet ival évacg mopog tou omolou n e€avtAnon
uropet va dnuoupynoel coPapéc Suoheltoupyieg. Otav £vag petaywyéog Ethernet
aduvartel va avtaneéEAOeL oto ¢popto gpyaaciac, Ba Swaoel mpotepaldOTNTA OTNV TPowbdnaon
Twv frames, apehwvtag tv emkowwvia pe tov eleykty OpenFlow. Q¢ ek toutou, TO
TIPWTOKOAAO LLDP Ba e€avtAsl Ta XpoviKA TOU Opla Ko 0 eAeykTn¢ Ba Bewpel eite OtTL 0
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peTaywyéag Ethernet elval ektog Aettoupyiag eite OTL umdpxel MPOPANUA o€ PUOLKO
eninedo Cevéng (flapping). Ztnv mpafn, autd pmopel va petadppaletol €wg Kal O€
Katdppeuon tou Siktuou.

H e€avtAnon tng eme€epyaoTIKnC LOXUOG VOC petaywyEa Ethernet pnopet va mpokUeL anod
TEOOEPLG OLOPPETIKEG TINYEG. Tn Snuloupylo LNVUPATWY EYKATACTACNG VEWV POWV, TN
Slaxeiplon Twv aATNUATWY amod Tov EAEYKTH, TNV MPOoWONoN MAKETWVY «apyng dtadpoung»
kat tn Slaxelplon TG €0WTEPIKNAG KotAotaong. AvaAoya HE TNV Tnyn, ommalteital
S10POPETIKOC LNXAVIOUOG OTOUOVWONC.

MnvUpata eykataotaong VEwv powv. Onwg €xel Ndn avadepbel, av oto peTaywyéa
Ethernet ¢taoel £va makeéTo yla to omnoio Sev unapxel odnyia otov MNivaka Powv Tou, o
uetaywyéag Ethernet Ba avaykaoTel va EMIKOWVWVACEL UE TOV EAEYKTI) WOTE AUTOG VAL TOU
otellel TNV KatdAAnAn Kataxwplon Pong. Auth n Sladkacia amattel emefepyaoctikn oxu.
Otav 1o daLvopeVo auto AapBAvel xwpa KATta KOpwV, UTIAPXEL 0 Kivuvog e€avtAnong Twv
OpwV ene€epyaoTIKnG LoxUog. O Flowvisor xpnotuomnolet to mpwtokoAAo OpenFlow yia va
KPATAOEL OTATLOTIKA XPNoNng tng mapamavw Asltoupyiag. Av Eemepaotel €va KatwdAL
puBbuol eudaviong tou datvopévou, o Flowvisor otélvel oto petaywyéa Ethernet pia
Katayxwplon Pong mou UmAokapeL TpoowpLva Ta TAKETA TToU S LoupyoLV To PORANUa. Av
KOl N TOKTIKA QUTA UImopel va SnUloupynoel TNV evtUTwon OtL MpokaAel mpPARpata
ETUKOLVWVLOC, EVTOUTOLG TPOOTATEVEL TNV UTIOAOLTTN SIKTUAKA Kivnon amo oAk KAtapeuon
TOU SIKTUOU.

Awaxeipion autnpAtwv anod eAeyktr). O eAeYKTNC KOTA SLAOTAUATA OTEAVEL QLTI OELG OTOUC
petaywyei¢ Ethernet. Mo mapdadewypa, pmopel va atnBel otatiotikd xpriong n va
npowOnoel pia r neploocdtepeg Katayxwpioslg Powv. Auti n Stadikaoio amaoyxoAel Tov
enegepyaotr) Tou petaywya Ethernet. O Flowvisor B€tel yla kaBe AldTunon €va avwTtato
OpLO ALTNUATWV A0 TOV EAEYKTH avA povada XpOVouU yLa va TIPOOoTATEVOEL Ta amoBéuata
EMEe€EPYAOTIKN G LOXUC TOU eAeyktn Ethernet.

MNpowOnon Apyou-Movonatiou. OL HETAYWYELG Ethernet SlaBétouv
Aettoupyiec/povondrtia mou e€unnpetouvral anod e€tdikevpévo UALKO (Application Specific
Integrated Circuits — ASIC) kat oL omoieg avrjkouv oto priyopo-Movornartt (Fast-Path) kaBwg
Kall Aettoupyiec mou Bacilovtal oe AOYLOWLKO TIOU TPEXEL OTN YEVLIKN pHovada enetepyaoiag,
ol omoieg avrikouv oto Apyo-Movomnatt (Slow-Path). O Flowvisor 6tav mpowBel pnvopata
oo évav eAEYKTN o€ €vav petaywya Ethernet, avayvwpilel ta pnvopata mouv adopolv to
Apyo-Movomdrtt Ko, Tipv Ta TPowBroeL, Ta PETATPEMEL O KOVOVO LE TIPOCWPLVN LoXU.
AnAadn, kavova mou adopd HOVO VO CUYKEKPLUEVO TIAKETO. QG €K TOUTOU, O HETAYWYEC
bev amoBnkevel otov MNivaka Powv Tou Tov Kavova. Me autov Tov Tpomo, n npowbnon
Apyou-Movormatiol odeilel kaBe dopd va mepdoel Ti¢ Stadikaoieg Eykatdotaon vEwv
POWV KoL ALTNUATWY amd €AEYKTH, yla TIG OL OTOLEG, OMWCG TMEPLYPAdNKE TapAAVW, O
Flowvisor mapéxel mpootaoia.

Eocwtepikn Alaxeipion Katdotaong. O kdabe petaywyéag Ethernet odeilel va Siatnpet

EVALEPOUG KATIOLOG ECOWTEPLKOUC HETPNTEG, va Slaxelpiletal ocupPavta, KA ta omoia
anattouyv enefepyaotikn Loxv. Eival otnv euBuvn tou Flowvisor wote Ta mapandvw pETpa
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va aprvouV TO amaLtoU LEVO TEPLBWPLO OTOV EMEEEPYOOTH WOTE VA UIopEel va avtameEEADeL
KOlL O€ QLUTEG TIG ECWTEPLKEG AeLTOUpYLeC Slaxelplong TNG KATACOTAGCTK G TOUC.

OAeC OL TAPATIAVW TEXVLKEG AELTOUPYOUV WG EVOAANAKTIKEC EVOG UNXOVLOUOU TIoU AElTEL oTNV
tpéxovoa £kdoon tou OpenFlow. Mpayuaty, to OpenFlow Ba €mpene va EVOWHOTWVEL
TéToleg peBoOdoug mpootaciag £€daviAnong. MaAwota, oL pnxaviopoi autol amoteAolv
evepyo nedlo avamtuéng Tou MPWTOKOANOU yLA TIG ETMEPXOUEVEG EKOOTELC TOU.

1.6.4 Anopodvwon tou Flowspace

KaBe Aldtunon odeilel va emnppedlel Hovo Tig Poég mou avrkouv oto 81k tn¢ Flowspace.
MNa napadetypa, av éva Flowspace adopd povo tn Bupa 80 kat otn Aldtunon eloaxbet pia
Katayxwplon Pong mou avadEépel 6An TNV Kivnon, TOTE aUTOC O Kavovag Ba mpénel va
TpomnomnolnBel wote va punv avadEpet Timota nmou va eivat €€w anod tov Flowspace. Juvenwg,
Ba mpemel va petatparnel and «OAn tnv kivnon» og «OAn TV kivhon mou adopd t Bupa
80». Na yivel 6nhadn mio ouykekplpévoc. O Flowspace KAvVeL aAuTO akplBwg TO TPAYHUAL.
Qotooo, av pia Kataxwplon Pong avadepbel o kivnon mou eival anoAUTwG eKTOG TOU
Flowspace, o Flowvisor 6ev mpowBel kaBoAou To Kavova Kol eMIOTPEPEL oTov EAgyKTN
odaipua.

1.6.5 Anopovwon Kataxwpioewv Powv

O Flowvisor dlatnpet apyxeio pe to tpExov MARBoc Twv Katayxwpiocewv Powv ava Alatunon
Kal ppovTilel auTto va punv uttepPel €va mpokaboplopévo oplo. Emiong, o Flowvisor pumopet
vao eAéyxel pe atutipata OpenFlow mpog toug petaywyelg Ethernet tnv katdotoon
TANPOTNTAC TOU E0WTEPLKOU Tou¢ Mivaka Powv. Otav évag eAeyktn¢ untepBel To OpLo Twv
ETUTPEMOUEVWY KaTaxwploewv o pia Aldtunon, o Flowvisor apveitat va dextel véeg
Katayxwploelg, emotpeédovtag va pRvupa opaipatog mov avadepet 0tL o Nivakag Powv
elvalL mAnpng.

1.6.6 Anoudvwon otpwuatog eAéyxou tou OpenFlow

EKTOC Twv PUOIKWV TIOPWYV, TPETEL VO ELKOVIKOTIONOEL Kot va amopovwBel to dlo to
otpwpa eAéyxou Tou OpenFlow. MNa napadelyua, ot avfovteg aplBuol Twv LNVUUATWY Tou
OpenFlow 6ev mpémel va ocupmintouv petafl SladopeTtikwy eAeyktwv. EmumAfov, kabe
€AEYKTNC MPETEL VA €XEL TTPOOBaon povo otoug Sikoug Tou anopovwtég (buffers). Opoiwg,
UNVUHOTO oo Toug petaywyeic Ethernet (my aA\ayn katdaotaong piag Bupac) nmpeénel va
VAT PAYOVTAL TIPOG OAEG TIG ALATUNOELC TTOU OXETL{OVTAL UE TO EKACTOTE CUHBAv. MNa OAa
ouTA PepLUvA o Flowvisor.

1.7 Ta epyadeia tou Flowvisor

To Aoywoptkd Flowvisor amoteAeital and dUo Bactkd MOAVEPYAAELQ, TTIOU EMITPEMOUV TNV
apxlkomoinon tou meplBarlovtoc tou Flowvisor kat tn petémetta Slaxeiplor tou. To
epyaleio fvconfig eTMITPEMEL EVEPYELEC OXETIKA LLE TLG APXLKEC TTAPOAUETPOUG AELTOUPYLAG, EVW
to fvct! divel Tn Suvatotnta amootoAng evtoAwv otov daemon tou Flowvisor. OL ap)LKEG
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ekbooelg tou Flowvisor xpnowwomowovoav t Mopdrp XML ywa va kotaypalouv Tig
TIAPAPETPOUC TNG AstToupyiag Ttou. QoTtdoo, oL VEOTEPEC EKOOTELG XPNOLLLOTIOLOUV TTAEOV TN
popdn JSON. MNa va kataotel eUKOAN n YeTafacn amo maAalol TUTIOU TTOPAUETPOTIOL|CELG
O£ VEOU TUOTIOU, UTTAPXEL TIPOPBAeN yLa AELTOUpYLa TTOU KAVEL TIG OMOPAITNTEG LETATPOTIEG.

1.7.1 To epyaheio fvconfig

To fvconfig emutpénel TNV apylkomoinon twv mapapétpwv tou Flowvisor. Baoik tou
anaitnon eivat o daemon tou Flowvisor va pnv ekteleital, kabwg eneppaivel aneuvbeiag
OTO apxelo mapapétpwy. Tuvnbwg, n xprion tou adopd otnv apxilkn puBULON, Tapd ot
enepPaoelg oe meplBaliovta epyaociag. MNapatiBetal n ouvtaln tng:

fvconfig <command> <parameters>
OL ETUTPETOUEVEG EVIOAEG, LLE TIG AVTIOTOLXEC TTAPAUETPOUG, ELVaL:

e match config.json dpid match : Xpnowonoteitatl yia anoodpaAipdtwon.
AvtutapaBaAel tn Soopévn SoUn HE TOUG KOVOVEC TTIOU UTIAPXOUV EYKATECTNEVOL.

e load config.json : Metadoptwvel TNV TAPAPETPOTOINCN TOU SOCUEVOU
oapxelov popdry JSON otov Flowvisor. Av umdpxet nén mapapeTponoinon,
avtikaBiotatat.

e chpasswd config.json slicename : Mpaypatomnolel aAlayr Tou KwdkoL
aodaleiag yla tn Soopévn Alatunon.

e convert config.json: Metatpémnel éva nMaAlo apxeio MApAPETPWY O GUYXPOVN
Hopdn.

e query config.json dpid [slicename] : Av to ovopa tng Awdtunong dev
TPOOSLOPLOTEL, TOTE EMIOTPEDOVTOL TAL OVOUATA TWV ALATUNOEWYV TIOU TIEPLEXOUV TO
S00pévo avayvwploTiko DPID. AAwG, emotpédovtal ol BUPEC TOU AVOYVWOPLTIKOU
DPID mou xpnotuomnolouvtat amnod tn Soopévn Aldtunon.

e generateCert [hostname] : Anuoupyel éva véo miotomowntiké SSL yia TO
6oopévo hostname. Av to hostname 6ev TpoodloplOTEl, TO TLOTOMOLNTIKO
Snuloupyeital yia to ovopa rou emotpédet n evroAn /bin/hostname.

e generate newconfig.json [hostname] [admin_passwd] [of_port]
[api_port] : Anuwoupyel éva véo apxeio MOpPAUETPWY, OTIOU EUTIEPLEXOVTAL OL
Awatunoelg Bob kat Alice, wg mapadeiypata. Av 6 600t kwbikdg aopadeiag yia tov
xpriotn admin, n evtoAn Ba mpotpePeL Tov Xpriotn va elodyel Evav. Emiong, Suvatat
va oplotolv oL TCP Bupec Twv OpenFlow petaywyéwv Ethernet kot tou Stakopotn
jsonRPC. EmumAéov, ekbibetal €va véo miotomolntikd SSL, opola HeE TNV €VIOAN
generateCert.

1.7.2 To epyaleio fvctl

To epyaleio fvctl xpnowuomoleital ywa TN TMapapeTpomnoinon, amoocdalpdtwon,
mapoakoAouBnon kat dtaxeiplon evog Flowvisor mou ekteAeitat. O Flowvisor dtaBétel Evav
Stakouioty jsonRPC, péow tou omoiou pmopel va Oextel kAnoewg APl (Application
Programming Interface). To epyaleio fvctl ouclaotikd eival éva mpoypapua TMEAATNG
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jsonRPC mtou otéAvel evtoAég ameuBeiag oto APl tou Flowvisor. H oUvtaén tng evioAng eivat
n €§ng:

fvctl [options] command [command_args]

OL duvartég emloyEg (options) elvat ol e€ng:

e -h HOST, --hostname=HOST : Mpoodlopilel tov eumnpetntr) tou Flowvisor.
Mpoenloyn: ‘localhost’
e -p PORT, --port=PORT : TMpoocdlopilet tn OUpa TOU SladikTuaKkou

niepBarlovtog. MNpoemiloyr: 8080

e -u FV_USER, --user=FV_USER : Npoodlopilel to dvopa tou SLoXELPLOTH TOU
Flowvisor. Npoemloyn: ‘fvadmin’

e -f FV_PASSWDFILE, --passwd-file=FV_PASSWDFILE : MNpoocélopilel t0
apxelo pe tov kwdko acpaleiog tou dlaxelploth

e -v, --version:Eudavileltnv ékboon tou epyaleiou

e --help: EudavileL tn Bonbela

Ot unootnpl{opeveg evtioAég (commands) eivatl ot e€nc:

e add-flowspace : Anploupyel évav véo kavova Flowspace

e add-slice : Anuoupyel pia véa AldTunon

e get-config: MpoBdlelL Tig yevikeég mapapeTpoug tou Flowvisor

e list-datapath-info: MpoBdleL mAnpodopieg yia LG cuvdedepuéveG CUOKEUEG

e list-datapath-stats:MpoBdlel oTATIOTIKA yLa TIG CUVOESEUEVEG CUOKEVEG

e list-datapaths : MpoBdaAeL T CUOKEVEG

e list-flowspace : NpoPdaleL toug Flowspace

e 1list-fv-health :Avadépel tn ouvolikn katdotaon vyeiag tou Flowvisor

e list-1inks :MpoBaAeLtn ouvoAikr tomoAoyia

e 1list-slice-health:Avadépel tn ouvolikr Katdotaon vysiag Twv ALATUAOEWY

o 1list-slice-info:MNpoPdaiel mAnpodopiegyla pia Adtpunon

o list-slice-stats:MNpoBdAeL oTaTIOTIKA yla pia Aldtunon

e list-slices:MpoPalel Ti¢ KABOPLOUEVEG ALATUNOELG

e list-version:MpoPdaAieLtnv ékdoon tou Flowvisor

e remove-flowspace : Adaipei évav kavova Flowspace

e remove-slice: Alaypadel pia Aldtunon

e save-config: AmoBnkeUEL TIG TAPAUETPOUG AELTOUPYIAG

e set-config: OpileL TG yevikeg mapapeTpoug Aettoupyiag tou Flowvisor

e update-admin-password : Evnuepwvel Tov Kwdikd aodaleiag Tou SlaxelpLoti

e update-flowspace : ANAZEL TIC TAPAUETPOUG TWV KOVOVWY VOG Flowspace

e update-slice: EvnuepwVeL TIG MOPAPETPOUG (iag ALdTNONG

e update-slice-password : Evnuepwvel Tov KwSko aodaleiag pia Aldtunong

e list-datapath-flowdb : MpoBaAel ta meplexopeva tng Baong Powv, av €xel
evepyomolnBei n Asttoupyla mapakoAouBnong Pong

e list-datapath-flowrewritedb : MpoBdAel Tig emaveyypadEég mou €xel
epapuodoel o Flowvisor
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2. Yriootnplén moAAamAwv eAeyktwv oto OpenFlow

2.1 Neploplopol tou Flowvisor oto dlaxwpLopud TOTOAOYLWY

H Aoywkr pe tnv omolia Aettoupyel o Flowvisor Baciletal otnv mapadoxr OtL o SLaXELPLOTAG
Tou SIKTUOU YVWPLLEL EK TWV TIPOTEPWV TL CUOKEVEG Ttou Ba cuvdeBouv otnv TomoAoyia.
AUTO TTPAKTIKA ONUOLVEL OTL UTTAPXEL N YVvwon OAwv Twv DPIDs mou unapyeL nepimtwon va
Bpebouv oto biktuo.

TNV MPAgn OpwG auto e cupPaivel. Tuxva ol Slaxelploteg SIkTUwV BEAOUV va UmopolV va
Snuloupyouv TpoBAEYELS (provisions) yla CUOKEUEG TWV OTOLWV T OVAYVWPELOTIKA Sgv
elval yvwota e€apyng. Mpayuatt, Ba Atav MOAU PAKTIKO Evag SLAXELPLOTAG VA UIMOPEL va
oploel pia Aldtunon wg tnv nposrAeypévn yia kaBe DPID mou dev £xel mpoPAedBel otnv
TapapeTponoinon tou Flowvisor.

MaAwota, autr n mpoemAeyUévn Aldtunon Ba Atav oAU XprAoLlo va pnopel va aAAalel pe
£€vav eVXPNOTO TPOTIO OE MEPIMTWON TIOU 0 SLOXELPLOTAG KPLVEL OTL KATL TETOLO TOV BOAEUEL
otn Slaxeiplon tou Siktuou Tou.

Avotuxwg, o Flowvisor &g SLaBETEL TETOLO UNXAVIOUO. Ma VO UITOPECOULE VAL TIPOCOWOOUE
pio tétola Asttoupylkotnta oto Flowvisor dnuioupynBnkav pia oswpd amd Kat@AAnAa
scripts mou aflomololv tnv udLotapevn Astoupylkotnta tou Flowvisor wote auth) va
enektaBel kKataAAnAa.

ErtumAéov, o Flowvisor & SlaB£tel kAmoLlo eUxpnoto ypadiko epyaleio yia tn Staxeiplon Twy
Alatpnoswv. Mo va yivel EUKOAGTEPN N XPrION TWV MAPATIAVW scripts, EMAEXONKe n xpron
HTML wote va OnuwoupynBel éva elxpnoto Kal kotovontd ypodilkd meptBaiiov
Slaxeiplong, to omoilo ovopdotnke FVSliceManager. Me Ttnv eukapilo auth, O
FVSliceManager uNOTIOLEL LEPLKEG TIO TLG EYYEVEIC AsLlToupyleg Tou Flowvisor, o omoleg €wg
TWPO NTAV MPOCBACIUEC ATTOKAELOTIKA LECW TNG VPO G EVIOAWV.

2.2 XEPLOUOC AYVWOTWYV TOTIOAOYLWV

Ta scripts mou AeltoupyoUv OTO TOPACKAVIO Tou FVSliceManager alomololv TIG
nmAnpodopieg mou mapéxel o Flowvisor. Onwg €xel Nén avadepbei, o Flowvisor €xel duo
£TOLUEG ALOTUNOELG Yla Adyoug emtideléng (demo) pe dvopa Bob kat Alice. Qotoco, Stabétel
uio akopa, pe ovopa fvadmin n omoia eTteAel SLOXELPLOTIKO POAO.

Itnv fvadmin &nuloupyeital évag kavovag Flowspace pe ovopa CatchAll o omolog
nephapBavel adtakpitwg 6Aa ta DPIDs Twv cuvdedeUEVWV CUOKEUWVY. 2T CUVEXELQ, Ta
scripts dievepyouv évav €leyyxo mapabeong twv DPIDs ou avrkouv o€ Kamota AldTnon Ue
auta ou Bpiokovtal otnv fvadmin, SnAadr pe OAEC TIC AVLIXVEUUEVEC OTO SLKTUO OUOKEVEC.
310 TENOC ouykevipwvovtal OAa ta «opdavda» DPIDs, Snhadr autd mou 6 Bpédnkav va
oVNKOUV o€ Kamola dAAn Awdtpnon mépav tng fvadmin.
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ITn ouveéxela, ta scripts mpooBetouv ta «opdavd» DPIDs otnv mpoemAeyUeEvn amo To
Swaxeploty Awdtunon pe  Pabud mpotepaitdotntag¢ 100. Me autov Tov  TPOTO
OUTOUOTOTOLETAL N oUVOEON TwWV AYVWOTWV TOMOAOYLWV oOtn ALATUNCN ToU €XEL
TPOETIAEEEL O SLAXELPLOTHC TOU SIKTUOU.

2.3 H edappoyn FVSliceManager

H edappoyn eival mpooBaciun HEcw KAAOOLKOU GUANOUETPNTH LoToU (web browser). H
TIAONYNON OTLG AELTOUPYLEG TOU YIVETAL HECW EVOC AAOU 0pl{OVTLOU HEVOU OTO TIAVW UEPOC
NG KAOe otooeAidag (Zx. 2.3-1).

(’h?) Stats FVSlices FlowSpace Help About

2X. 2.3-1: To pevou tou FVSliceManager

OL PBoowkég emloyég eival ol Stats, FVSlices kot FlowSpace, evw umdpxouv ot
ouumAnpwpatikeég Help kat About. e kaBe pio ano Tig tpetg Paoikég oehideg Slaxeiplong
napExovrotl MAnpodopieg yla tnv TpéYouca katdotaon tou Flowvisor aAld kot GOpuUEG
HEOW TwV omoilwv duvartal n MapAPETPOMOLNoK) TOU.

e Stats: H oeAiba autr) mopExel pia emontikn €lkéva tou Flowvisor pe mAnpodopleg
OXETLKA HE TIC TPEXOVOEC AlATUNOELC.

e FVSlices: MapaB£Tovtal OTATIOTIKA OTOLXELD TWV ALATUACEWY, KABWE Kl avoAUTIKA
Alota avayvwplotikwv DPIDs ava Aiwdtunon. EmutAéov, umdpxouv OpUEG
Slaxeiplong Twv ALOTUNCEWV.

e FlowSpace: Epdavilovtal olot ot kavoveg tou Flowspace. EmutAéov, mapéxetal
Suvatdtnta Slaxeiplong Twv Kavovwy Kabwg Kal 0 OpLoUOG TNG TIPOETUAEYUEVNG
Aldtunong.

2tn oeAida About umdpxel ocUvOeOUOC OOV TTaPEXETAL TIPOoBacn o OAa ta scripts mou
TPEXOUV OTO MAPACKAVLIO KABWE KAl Ta apxXeia KATAOTOONG TTOU AUTA SnULoUpPyoULV.

AdoU 600¢l pla Aemtopepng meplypadr twv scripts tou backend, akoAouBel avaAutiki
nieplypadn Twv AELTOUPYLWYV OTLG OTIOLEG £XEL TpOoBacn o xpriotng tou FVSliceManager.

2.4 NMepypadn backend tou FVSliceManager

To backend tou FVSliceManager anoteAeital ano pia oswpd bash scripts mou kaAouUv tnv
evtoAn] fvadmin pe 610bOpETIKEG EVTOAEC KoL TapAUETpoUG KABe dopd. Awafalouv Tig
TIAPOUETPOUC aTtd apXela KELWEVOU Tou €xouv dnuLloupynBel amod TIg OXETIKEG POPUES TOU
FVSliceManager kol g€ayouv TIG TAnpodople O apxela KEWWEVOU TIOU OTn CUVEXELL
nipoPdiovtal oto ypadikd meptBaiAov tng epapuoyng.

2.4.1 Go.sh
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Anotelel To Baoilko script mou cuvictatal and oktw (8) Brinata mou ekteAouvtal o€ Evav
aévao Bpoxo. Kabe Brpa kalel éva ) meplooodtepa dsutepeviovtal scripts.

Brpa 1°: EruBePatwvel otL o Flowvisor ekteleitat. Av 0xL, Tov ekkvel. To Bpa autd
elval anapaitnto, kabwg otnv mpdén Stamotwbnke OTL cuXvaA Nn xprion tou fvadmin
umopel va odnynoet tov Flowvisor oe katdppeuon, KATL mou odeiletal otnv
TElpapaTIKA daon rou BplokeTal TOo AOYLOULKO.

Brjpa 2°: Anuioupyeital to apxeio pe to PID kat t Stadopun tou Flowvisor yia Tig
QVAYKEeC TNG oeAidag «Abouty.

Bripa 3°: ESw yivetal kKAfon tecodpwv script, Ta onoia dnuioupyolv MAnpodopieg
OXETIKA HE TIC TPEXOUOEG ALATUNOELG KOL TIC AEMTOUEPELEG TNG KABe piag, Twv
SlaBéouwv Flowspaces kal Twv Kavovwy ou UTtapxouv os kabe Flowspace.

Brjpa 4°: Mvetal kKAfon tou script mou mapaBETel Ta dyvwota avayvwplotika DPIDs
e Tt AON pubulopéva. Itn ouvéxela KaAeital éva script mou avaAapPadavel va
ELOAYEL OTNV TPOETUAEYUEVN AldTUNON O0a AyvwoTa avayvwplotika DPIDs
avixveutnKav.

Brjpa 5°: Y& mepinmtwon mou o xpnotng €XeL XpnoLpomolnoet tTn ¢opua mpoobnkng
piog Aldtpunong, KoAeltal To oXeTko script mou avalapBavel tn dieknepaiwon.
Brjpa 6°: Ie mepimTwon MOU 0 XPnotng XL xpnolpomnolnoel tn ¢opua Staypadng
piog Alatnong, KaAeltal To OxXeTLKO script ou avaAapBavel Tn Siekmepaiwon.
Brjpa 7°: Av 0 xpriotng €xeL ELCAYEL €va VEO kavova o€ éva FlowSpace, kaAeital To
OXETLKO yla TNV Epyaoia script.

Brpa 8°: Av o xpriotng €xeL {ntnoet tn dlaypadn evog kavova os €va FlowSpace,
KQAELTAL TO OXETLKO yla TNV Epyacia script.

AkoAoUBEel n avaAuTikn teplypadn TwWV Scripts pe TN oA o KaAoUvTal amo To Baoko

script.

2.4.2 dumpAbout.sh

To cuykekpLUEVo script Snuloupyet éva apyeio pe tn dtadpopn kat to PID tou Flowvisor.

Apxela mou dnuloupyouvral:

fv-about.txt

2.4.3 dumpSlices.sh

Anploupyouvtal dUo apxeia. To MPWTO €XEL MOVO T OVOUATA TWV ALATUACEWY, EVW TO
SeUtepo, yla kaBe diatunaon mepA\apBAVEL TO OVOUQ XPROTN TOU SLAXELPLOTH KABWG KoL ToV
eheyktr (FQDN kat Bupa TCP).

Apxela mou dnuiloupyouvtal:

slices_current-nameonly.txt
slices_current.txt

2.4.4 dumpSlicesDetailed.sh
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Mo kaBe pia Aldtunon dnuoupyeital éva apyxeio tng popodng ‘Slice?.txt’. Ot mMAnpodopieg
TIOU TIEPLEXEL ELVOLL TO GVOUO TNG ALATNONG, O EAEYKTIC OTOV OTIOL0 auTr) ouvdEeTal, To email
Tou Slaxelplotn Kal n Alota pe ta avayvwplotikd DPIDs mou avrkouv o€ auth. AUuTO TO
opxelo amoteAel TNV mNyn AvIANONG TwWV OVOAUTIKWY OTOLXELWV yla TN OUYKEKPLUEVN
Aldtpnon. Ztnv évapén tou script, Staypadovral ta uPLoTAUEVA apxELaL.

Apxela mou dnuiloupyouvral:
e Slicel.txt
e Slice2.txt
e KOK

2.4.5 dumpFlowspace.sh

Mo kaBe pia Aldtunon Snuloupyeital éva apyxeio tng popdng ‘Slice?-FS.txt’. TNV MpWIN
YPOUUI TOU apxeiou avaypadeTal To OVopa TG ALATUNONG, EVW aKOAOUBoUV aVaAUTIKA OL
KavOoveg Tou Flowspace yla tn ouyKekpLlévn Atatunon. Npwv SnuioupynBouv ta véa apyxeia,
Slaypadovrtal ta OmoLa UPLOTAEVA.

Apyxeia mou dnuloupyoulvrat:
e Slicel-FS.txt
e Slice2-FS.txt
o KOK

2.4.6 dumpFlowspaceRules.sh

ESw dnuioupyeital pia Alota pe ta ovopata 6Awv twv Flowspaces. O Flowspace CatchAll &g
ocuunepAapPBavetal.

Apxela mou dnuiloupyouvral:
e flowspaceNames.txt

2.4.7 dumpUnknownDPIDs.sh

To script apxtka dSnuoupyet Alota pe 6Aa ta DPIDs mou umtdpyxouv og KaBe pio Aldtunon.
AUTO yivetal pe avadpoLkr) KANon TG OXETLKAG poUTIivac yio KABe ALATUNGN. TN CUVEXELQ
Snuoupyeitat pio devtepn Alota pe 6Aa ta DPIDs mou £€xouv kataypadel otn Aldtunon
fvadmin, cuudwva pe tov Flowspace CatchAll. Ev TéAel, oL SUo Aloteg avtutapaBaiovrol Kot
QTTOTUTIWVOVTOL OL gyypadEC mou uTtapyxouv pHovo otnv fvadmin kot 0xL otnv mpwtn Alota.
Auta eival ta DPIDs mou mpénel va mpooteBolv oTnV MPoeTAEYUEVN ALATUNGCN, KATL TTOU
ylvetal ano to apéow EMOUEVO script.

Apxela mou dnuiloupyouvtal:
e unknown-DPIDs-toDefaultSlice-pending.txt

2.4.8 formAddUnknownDPIDs-toDefaultSlice.sh
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ESw yivetal ocdpwon tou mapandvw apxelou mou dnuolpynoe To MPONYoUUEVO script.
KaBe pia eyypadn mou ouvavtdtal mpootiBetol otnv TpoemAeyuévn AlATUNOn HE
npotepalotnta (Priority) 100 kat OSwkawwpata (Rights) 6, Atol Avayvwon+Eyypadn
(Read+Write). To script 6& dnuioupyel apyeia, mapd povo dlaypadel To MEPLEXOUEVO TOU
opxelou kelpévou mou dlapaoce.

Apyxeia mou Stapalovral:
e unknown-DPIDs-toDefaultSlice-pending.txt

2.4.9 formAddNewsSlice.sh

Av 0 Xpnotng €xeL emMNEEEL TNV TPooONKn Hlag véag Adtunong péoca amd tn Slemadn
FVSliceManager, tote to script autd avaAapuBavel tn SleKMepaiwon autng akpLBwWS g
Sladlkaciog. Metd tnv OAOKANPWON, TO TEPLEXOUEVA TOU QPXEIOU QVAYVWONG
Slaypadovral.

Apyxeia mou Stapalovral:
e formAddNewSlice.txt

2.4.10 formRemoveSlice.sh

Av 0 xprotng €xeL eTtAé€eL tn Slaypadn pLag udplotapevng AlAtunong Héoa amo tn Siemadn
FVSliceManager, tote to script auto avalapPBavel tn Slekmelpaiwon avtng akpBwe Tng
Swadkaolag. Metd TtV OAOKANpwWONn, TA TIEPLEXOUEVA TOU apXelou avAyvwong
Staypadovral.

Apxela mou dapalovral:
e formRemoveSlice.txt

2.4.11 formAddNewFlowSpaceRule.sh

Av 0 xpnotng éxeL emAeé€eL TNV TPooBNKn evog véou kavova Flowspace péoa ano tn Stemadn
FVSliceManager, t6te to script autod avalapufavel tn Sitekmelpaiwon avtng akpLBwe Tng
Swadkaoiag. Metd tnv OAOKARpwon, Ta TEPLEXOUEVA TOU apxelou avdayvwong
Staypadovral.

Apxeia mou Safalovral:
e formNewFlowSpaceRule.txt

2.4.12 formRemoveFlowSpaceRule.sh

Av 0 xpnotng €xeL eTAEEeL Tn Staypadr evoc udlotapevou kavova Flowspace péoa amo t
Siemadn FVSliceManager, tote 1o script autd avolapBdavel tn Slekmelpalwon AUTAC
akpBwg ¢ dtadikaaciag. Metd tnv oAOKANpwWaN, TA MEPLEXOUEVA TOU APXELOU OVAYVWONG
Slaypadovral.
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Apyxeia mou StaBalovral:
e formRemoveFlowSpaceRule.txt

2.5 Mepypadrn Aettoupyiag tng dlemadng FVSliceManager

TNV evotnta 2.3 £YLVE GUVOTTLKN AMOTUNMWON TWV eVoTHTwVY Tou FVSliceManager. E&w Ba
yivel pia o Aemtopepn g meptypadr] TG KABE evOTNTAC KOL TWV AELTOUPYLWY TIOU UTIAPXOUV
Slo0éotpeg.

2.5.1 >eAiba Stats

H oeAida Stats amoteAel Tnv apxwkr ogAiba tou FVSliceManager kat eivatl pio evnpeEPWTLKA
evotnta. Q¢ ek Toutou, MpoPalel povaya mAnpodopia, Xwpeig va mapéxel kamnola Gopua
gloaywyng n aAAayng Twv otolxeiwv tou Flowvisor.

H mAnpodopia mou bivel adopd TIg AlATUNOELS KATA OElpd Snutoupyiag Toug. MapdAAnAa,
yla KaBe pia anod autég napouvotdlel tn dievBuvon FQDN tou OpenFlow gAeykth KabBwg Kat
™ &tevBuvon tou Slaxelplotn. (BA. Zx.2.5.1-1)

Stats
Display general statistics information.
Fvslices

This is the list of the currently configured FVSlices.

Ho Name Controller Admin contact

1 fvadmin none:0 fvadmin@localhost

2  AnotherSlice 147.102.7.39:6633 peter@cn.local

3 DemoDefault 147.102.7.21:6633 luke@cn.local
Hint

Commands involved to extract info on this page:

* fyct] list-slices
& fyct] list-slice-info <SliceMame=
o Example: fct list-slice-info fvadmin

2x.2.5.1-1: To meplexopevo ¢ oeAidag Stats

Ito 2x.2.5.1-1 daivovtal, €kto¢ t™ng fvadmin, axkopa SUO AlATUNOCELG HE ovouaTa
AnotherSlice kat DemoDefault Twv xpnotwv peter kat luke avtiotowa. Ol AlATUNOELS QUTEG
Ba xpnotomnownBouv yla 6An tnv neplypadr tou FVSliceManager otnv mapovoa evotnTa.

‘Eval akOUO OTOLXELO TIOU ATTOTUTTWVETAL 0T oeAida elval oL evioAEg tou Aappdavouy xwpa
oTa scripts Tou TPEXOUV OTO TAPOOKAVIO WOTE va SnuUoupynbel TO MEPLEXOUEVO TNG
mAnpodoplag. Itn OUYKEKPLUEVN TEpIMTWON, oL EVTOAEC Tou fuctl Tou xpnolpomolouvtal
elval ol list-slices kau list-slice-info pe tn ouvtagn nmou daivetal oto x. 2.5.1-1. H mpaKTIkn
™G mapdBeong cUVIOUWV XPNOLUwV TIAnpodoplwv akoAouBeital Kal OTLC UTIOAOLTTEG
oeAibec.
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2.5.2 YeAiba FVSlices

H oeAiba autr amotunwvel kat Staxelpiletal mAnpodopia mou adopd TG ALATUAOEL.
Yrniapyxouv dUo dopueg, n “Add New FVSlice” kai n “Remove existing FVSlice”. (BA. 2x.2.5.2-
1)

H ¢popua “Add New FVSlice” emutpémel Tnv elcaywyn Kia véag Atdtunong. Ta oTtolyeia mou
amattovvtal elvat To 6vopa, n dtevBuvon URL tou OpenFlow eleyktn, n tevBuvon email
TOU ALaXeLpLoTh Kal 0 KwIKOG acdaAeiag. AUTEG OL ATTALTAOELG ATOPPEOUV ATIO TNV 6La TV
€VTOAN add-slice tou gpyaleiou fuctl.

H 8eltepn ¢opua, pe titho “Remove existing FVSlice” emutpémel t Slaypadn uilog
unapxouvoag Aatunong. O xpnotng emAéyel and tn Alota Twv Slabécipwy AlOTUNoEWY
auTtr mou emBupel va Staypadel kal mAtaeL To Kouuni Remove.

FVSlices

Display and manage FVSlices.

Summary

Summary information for Flowvisor Slices (FYSlices). Se below for detailed info for each individual FvSlice.

Total number of FVSlices: 3
Name of Default FvSlice for unknown DPIDs: DemoDefault

Add new FVSlice
Slice Mame: Controller URL: Admin Errail: Passwiord: Add

Example: Slice Name: MyShce Controler URL: 192, 168.1.1:6633 Admin Emai: myseff@somewhere, com Password: mypass

Remove existing FVSlice

Select FYSlice to remove. Note that you cannot remove Default Slice (set Default Slice at the FlowSpace page).

Slice to remove: | AnotherSlice v || Remove

2x.2.5.2-1: OL 6uo poppeg tng oedidag FVSlices

Metd Tti¢ Ppopueg akohouBouv karmoleg mAnpodopieg mou adopolv TNV opoloyia tou
Flowvisor kat to poAo tng Awdtunong fvadmin. (BA. Zx. 2.5.2-2)
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Hint

Flowvisor uses the term "Slice” to define a topology (a set of DPIDs) that is connected to an OpenFlow controler.
However, this is not to be confused with the OpenFlow slices! OpenFlow uses the same term "Slice” to define the
portion of a network that is isolated from the rest of the network and is defined by a set of rules, called "Flows". To
avoid the confusion between Flowvisor Slices and OpenFlow Slices, we use the term FVSlice, so that is clear that we
refer to the Flowvisor term.

Hint

Keep in mind that we use slice "fvadmin” as a Catchall pool for all connected devices. This is achived by a single
Flowspace rule for fvadmin that matches any DPIDs (ad_doids). Then, we use this inforrmation in order to redirect any
"unknown" DPID to the Default slice. Note that Flowvisor does not support anything ke "Default slice”. So, we had to
implernent this functionality by ourselves and thus we need this pool of all connected DPIDs. However, as we have not
connected fwvadmin slice to any OpenFlow controller {observe that Controller is set to none:0) this has no actual effect
on Flowvisor's functionalty.

2x. 2.5.2-2: OL oUvTouEG XproLues Anpodopieg Tng oeAidag FVSlices

Téhog, yilvetal pia mopdBeon avoAUTIKWYV TANpodoplwv ylo TNV KABe Aldtunon.
Avadépetal to 6vopa, n dteuBuvon URL tou OpenFlow gleyktn, n email dtevuBuvon tou
Awaxelploty kot n Alota twv avayvwplotikwv DPIDs ou avAkouv o€ aUTH. 2TO TEAOG,
avadEépetal to mARBog twv avayvwplotikwyv DPIDs ava Awatunon. (BA. 2x.2.5.2-3)

InUewwveTaLl OtL n Awdtunon fvadmin mepléxel 0Aa ta avayvwplotika DPIDs 0Awv twv
UTtoAo(MwV ALATUACEWV.
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Slice: fvadmin

Controller: none:0
Admin contact: fvadmin@localhost
Deavices list (DPIDs):

12:34:56:00:ab:cd:0a:01
12:34:56:00:ab:cd:0a202
12:34:56:00:ab:cd:0a:03
12:34:56:00:ab:cd:0a:04
22:22:22:00:00:00:00:01
22:22:22:00:00:00:00:02
22:22:22:00:00:00:00:03
22:22:22:00:00:00:00:04

Total DPIDs population on this slice: 8

Slice: AnothersSlice

Controller: 147.102.7.39:6633
Admin contact: peter@cn.local
Devices list (DPIDs):

22:22:22:00:00:00:00:01
22:22:22:00:00:00:00:02
22:22:22:00:00:00:00:03
22:22:22:00:00:00:00:04

Total DPIDs population on this slice: 4

Slice: DemoDefault

Controller: 147.102.7.21:6633
Admin contact: luke@cn.local
Deavices list (DPIDs):

12:34:56:00:ab:cd:0a:01
12:34:56:00:ab:cd:0a202
12:34:56:00:ab:cd:0a:03
12:34:56:00:ab:cd:0a:04
22:22:22:00:00:00:00:01
22:22:22:00:00:00:00:02
22:22:22:00:00:00:00:03
22:22:22:00:00:00:00:04

Total DPIDs population on this slice: 8

2x.2.5.2-3: H Alota pe ta avayvwplotika DPIDs ava Aldtunon

2.5.3 2eAiba FlowSpace

H oeAiba adopa tn Slaxeipion tou Flowspace. Mo To 0KOTO aAUTO, TEPAV TWV TTANPOdOoPLWY
TIou TapEXEL, Slabtel Tpelg POpPUEC.

H npwtn ¢popua (BA. Zx. 2.5.3-1), pe titho “Add FlowSpace Rule”, emitpénel tnv eloaywyn
€VOG VEou Kavova Flowspace. Ta otolxeia mou amattouvtal eival To Ovoua Tou Kavova, To
ormolo pnopel va ivat véo  udlotapevo, n Alota pe Ta avayvwploTikd DPIDs Twv CUCKEUWV
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nou Oa adopd o kavovag, o Pabuog mpotepaidtntag (priority), to aAdaplOuntiko
talpldopato¢ (match), n Aiwdtunon otnv omoia 6a edapuootel o Kavovag Kol Ta
Sikalwparta.

Add FlowSpace Rule

FlowSpace MName: (type an existing or a new name)

List of DPIDs (one DPID per line):

Priority (1-10000): (10 Match: jany
Fvslice to add rule to: | AnotherSlice  w | Slice permissions: | 6 (Read+Write) W
Add

7x.2.5.3-1: H ¢poppa sloaywyng véou kavova Flowspace

To amnotéAeopa TNG XPRong tng popuag ivat n elocaywyr evog véou kavova, cUpdwva JeE
TO oTolXela Tou elofxOnoav.

H &eltepn dopua (BA. 2x.2.5.3-2) emutpémnel oto xprnotn tn dwaypadn evoc oAdkAnpou
Flowspace.

Remove existing FlowSpace

Mote you cannot remove the "Catchal” Flowspace.

FlowSpace to remove: | AnotherSlice_Rule w || Remove

2x.2.5.3-2: H ¢oppua daypadnig udplotapevou Flowspace

H tpltn kot tedevtaia ¢oppa adopd tn Aettoupyia tng dag tng edappoyng
FVSliceManager, kaBw¢ €MITPEMEL TOV OPLOPO TNG TPOETUAEYUEVNG AldTUnoNng yla Ta
ayvwota avoyvwpLlotikd DPIDs. O xpriotng umopel va eTiAEEEL TN ALATUNON TOU ETILBUUEL val
oplotel wg mpoemeypévn amo pia Alota. Itn Alota dev meplhapBavetal n TpExouoa
TPOETIAEYUEVN AlATNnoN, oUTE n fvadmin.
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Ektog and g dpopueg, mpatiBevral Stadopes mAnpodopieg mou adopolv tov Flowspace.
JUYKeKPLUEVQ, TapatiBevTal ovopaoTtikd 0ot ol Flowspaces, ektog tng CatchAll mou adopd

Set Default Slice

Set the Slice that wil be the Default for any unknown DPIDs.

Current Default Slice: DemoDefault

Set new Defalut Slice: | Anothe

2x.2.5.3-3: H ¢popua oplopov

™V fvadmin. (BA. Zx.2.5.3-4)

Existing FlowSpace

rSlice w || Set

TPOETUAEYUEVNG ALATUNONG

List of available FlowSpace. Mote that "CatchAl" is not included, neither it is offered to be managed.

+ AnotherSlice_Rule
+ DemoDefault_Rule

ITn OUVEXELQ, yla KABe Alatpnon Sivetal Alota pe OAOUG TOUG KAVOVEC, e OAQ TOL AVAAUTLKA
TOUC OTOLXELQ, OTIWC Ovoua, Sikatwpata, mpotepaldtnta, KAT. (BA. 2x.2.5.3-5)

Yx.2.5.3-4: H Aiota pe toug StaBéoipuoug Flowspaces

Slice: Anotherslice

{"force-enqueus”:
[1, "priority™: 100,
{"force-enqueus”:
[1, "priority™: 100,
{"force-engueus":
[1, "priority™: 100,
{"force-engueue":
[1, "priarity™: 100,

-1, "name": "AnotherSlice_Rule", "slice-action
"dpid": "22:22:22:00:00:00:00:01", "id": 438,
-1, "name": "AnotherSlice_Rule”, "slice-action”:
"dpid": "22:22:22:00:00:00:00:02", "id": 439,
-1, "name": "AnotherSlice_Rule", "slice-action™:
"dpid": "22:22:22:00:00:00:00:03", "id": 440,
-1, "name": "AnotherSlice_Rule”, "slice-action™:
"dpid": "22:22:22:00:00:00:00:04", "id": 441,

Total Flowspaces population on this slice: 4

TéAog, yivetal avadopd OTIC €VIOAEC TIOU XPNOLUOTOLOUVTAL amd Ta scripts ywa tnv
TApOywyrn TwWV OTolXElwV tNg oeAidag, kKabwg kot TNV emefepyooia twv dopuwv. (BA.

5x.2.5.3-6)

" [{"slice-name”: "AnotherSlice”, "permission”:

"rmatch”: {"wildcards": 41943031}
"rmatch”: {"wildcards™: 41943033}
"rmatch”: {"wildcards™: 41943033}

"rmatch”: {"wildcards": 41943033}

¥x.2.5.3-5: H Alota pe toug StaBéoipuoug Flowspaces

Hint

Cormmands involved to extract info on this page:

s fyctl list-flowspace

Cormmands involved to manage FlowSpace rules through this page:

« fyctl add-flowspace
& fyctl rernove-flowspace
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[{"slice-name": "AnotherSlice”, "permission”:

[{"slice-name": "AnotherSlice”, "permission”:

611
6}
6},
6},

"Queues”:
"Queues”:
"gqueues":

"gueues”:



2X.2.5.3-6: OL eVvTOA£EG TTOU Xpnotpomotlovvtal amnod tn ceAiba FlowSpaces

2.5.4 YeAiba About

H oeAida «About» mepléxel TeXVIKEG TANpodopie¢ mMou adopolV TO AOYLOUKO TOU
xpnotpomnoeitat. Qaivetal n €kdoon tou idlou tou FVSliceManager, n €ékdoon, n dtadpoun
Kal n Kkataotoaon tou Flowvisor, kaBwg kat évag cUVSECOG TPOG OAQ TA TTOPAYOEVA APXELQ
amno Ta scripts.

About

FVSliceManager web application

FvsliceManager version: 0.1.9 [Alpha] (2014-11-03)

Created by Lefteris Mourikis (aka finrod) for Computer Network Lab NTUA (2014)
Flowvisor information

Flowvevisor version: flowvisor-1.4.0
Flowvisor path: fusr/local/ sbin/ flowvisor
Flowvisor daemon status: FlowVisor is running as PID 17498

Debug: Text files listing

Get a list of all configuraion and status files here.

Links

e Computer Metwork Lab MTUA
e Confluence

7x.2.5.4-1: OL evtoA€g mou xpnotuomnotouvral ano tn oeAida FlowSpaces
3. Juunepaopata

Inuewwvetal otL n Staxelplotiky afia NG mapamavw TePLyPAPOUEVNE AELTOUPYLKOTNTAG
elval peydAn, ek otav MPOKELTAL va Yivel pia padlkn elcoywyr VEWV CUOKEUWV. AG
umoB€oou e OTL €vag Staxelplotng BEAeL va mpooB£ael 200 VEEC CUOKEUEG, EK TWV OTOLWV
ol 100 va ocuvdeBolv otn Aatpnon Alice kat ot urtodouteg 100 otn Aldtunon Bob. Xwpig tn
xpnon tou FVSliceManager o Staxelplotn¢ Ba mpemet va mAnktpoAoynoetl ta 200 DPIDs kai
OTN CUVEXELO VO TOL EVOWHOTWOEL WG Tapapétpouc oe 200 evtoA£g fvctl xpnolpomowwvtag
Kamowo enefepyaotn Kelwévou. Autn ival pia wWblaitepa xpovodpopa Stadikaoia, n omnoia
gvéxeL Tov kivéuvo avBpwrivou opAAUATOC KATA TOV TTANKTPLOMO Twv DPIDs.

Me tov FVSliceManager n sloaywyn kaBiotatal e0koAn untoBeaon. NpAaypaTL, 0 SLOXELPLOTAG
HEaa armo To ypadLko meplBarlov opilel apyika tn Aldtunon Alice wg TNV MPOETUAEYUEVN.
Itn ouvéxela ouvdéel tic 100 TPWTEC CUOKEUEC Tou B€Ael va ouvdeBolv pe auth tn
Awdtpunon. Adol auto yivel kat To emiBeBatlwoel He EUKOAO TPOTO HECA OO TO YPADLKO
neplBaAlov 1, av TPOTIHA, Héow Tou fvctl amd tn ypaupn evtoAwv, oAAAleL TNV
TPOETAEYUEVN AldTnon o€ Bob. Ztn cuvéxela ouvOEel TIg urtoAouteg 100 CUOKEUEG Kal
eVTEAeL emIPBePalwVEL OTL QUTEG £XOUV OUVOEDEL.
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H mopamndavw Stadikaoia yAITwVEL TTOAUTLHO XPOVO OTO ALOXELPLOTH, TOV OTIOLO UTTOPEL va
aLoTIOLOEL O TIOAU TILO ETOLKOSOUNTIKEG EpYACieg amd tov MANKTPLopd DPIDs. EmumAéoy,
amodevyovtal AdBn mou avanodevkta Ba yivouv étav to mAnbog twv DPIDs ¢tavel 1600
HEYAAa voUuEpa.

Napaptnua A: Mnyaioc kwdikag backend epapupoywv Shell Scripts

Go.sh

#!/bin/bash

## Script for FVSliceManager WebUI

## This script performs all the backoffice job

## The communication betwwen the fvctr tool and the Web UI is achived
via simple text files

## The whole project is a quick and dirty way, that acts both as a lab
tool as well as a

## proof of concept of how a Web Interface for Flowvisor could be
constructed and act.

#4#

## Created by Lefteris Mourikis [l.mourikis@ctlab.gr] (Oct 2014) for
Computer Network Lab NTUA

## 0 step: Make any preparations
fvScriptsPath="'/var/lib/fv-scripts'

## *** START OF LOOP **x*
while [ 1 ]
do

## 1lst step: Make sure flowvisor daemon is up'n'running
sudo /bin/bash ‘echo $fvScriptsPath’/checkFlowvisorDaemon.sh

## 2nd step: Run dumpAbout.sh
## Text files created: fv-about.txt
/bin/bash “echo $fvScriptsPath’/dumpAbout.sh

## 3rd step: Run informational scripts that read info from running
flowvisor

## dumpSlices.sh dumpSlicesDetailed.sh dumpFlowspace.sh
dumpFlowspaceRules. sh

## Text files created: slices current.txt slices current-nameonly.txt
Slice?.txt Slice?-FS.txt

/bin/bash “echo $fvScriptsPath’/dumpSlices.sh

/bin/bash “echo $fvScriptsPath’/dumpSlicesDetailed.sh

/bin/bash “echo $fvScriptsPath’/dumpFlowspace.sh

/bin/bash “echo $fvScriptsPath’/dumpFlowspaceRules.sh

## 4th step: Run script for Default FVSlice
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## Text file read: fv-DefaultSlice.txt unknown-DPIDs-toDefaultSlice-
pending.txt

/bin/bash “echo $fvScriptsPath’/dumpUnknownDPIDs.sh

/bin/bash “echo $fvScriptsPath’/formAddUnknownDPIDs-toDefaultSlice.sh

## 5th step: Poll for any NewSlice request
## Text file read: formAddNewSlice.txt
/bin/bash “echo $fvScriptsPath'/formAddNewSlice.sh

## 6th step: Poll for any RemoveSlice request
## Text file read: formRemoveSlice.txt
/bin/bash “echo $fvScriptsPath'/formRemoveSlice.sh

## 7th step: Poll for any NewFlowSpaceRule request
## Text file read: formNewFlowSpaceRule.txt
/bin/bash “echo $fvScriptsPath’/formAddNewFlowSpaceRule.sh

## 8th step: Poll for any RemoveFlowSpaceRule request
## Text file read: formRemoveFlowSpaceRule.txt
/bin/bash “echo $fvScriptsPath’/formRemoveFlowSpaceRule.sh

## *** END OF LOOP ***
sleep 3
done

checkFlowvisorDaemon.sh

#!/bin/bash

# Check daemon status
fvDaemonStatus=$ (/etc/init.d/flowvisor status | grep PID)
fvDaemonStatusLength=${#fvDaemonStatus}

if [ "$fvDaemonStatusLength" -1t 2 ]; then

# Ooops! Flowvisor is not running, so let's get it started
echo "Flowvisor seems to be stoped. Restarting it..."
/etc/init.d/flowvisor restart

sleep 2
##else
# We have a PID, so flowvisor is running
## echo "Flowvisor is runing. Nothing to be done"

fi

dumpAbout.sh

#!/bin/bash
FV_TXTPATH="/var/www/txt"

# First, dump the flowvisor version

flowvisor -h 2>&1 >/dev/null | grep version | awk '{ print $3 }' >
‘echo $FV _TXTPATH' /fv-about.txt.tmp
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# Then dump the flowvisor path
which flowvisor >> “echo $FV TXTPATH'/fv-about.txt.tmp

# Dump flowvisor status and PID
/etc/init.d/flowvisor status >> “echo S$FV TXTPATH /fv-about.txt.tmp

mv “echo $FV_TXTPATH /fv-about.txt.tmp “echo $FV TXTPATH /fv-
about.txt

dumpSlices.sh

#!/bin/bash
FV_TXTPATH="/var/www/txt"

# Create slices current-nameonly.txt

fvctl --user=fvadmin --passwd-file=/var/lib/fv-scripts/fv.passwd list-
slices | grep enabled | awk '{ print $1 }' > “echo
SFV_TXTPATH /slices current-nameonly.txt.tmp

mv “echo SFV_TXTPATH /slices current-nameonly.txt.tmp “echo
$FV_TXTPATH' /slices current-nameonly.txt

# Insert Controller and Admin contact for eaech Slice into
slices current.txt

rm -f ‘echo S$FV_TXTPATH /slices current.txt

while IFS= read -r LINE; do

fv_CurrentAdminContact=$ (fvctl --user=fvadmin --passwd-
file=/var/lib/fv-scripts/fv.passwd list-slice-info "SLINE" | grep
admin-contact | awk '{ print $2 }' | sed 's/\,//g' | sed 's/\"//g")

fv_CurrentController=$ (fvctl --user=fvadmin --passwd-
file=/var/lib/fv-scripts/fv.passwd list-slice-info "SLINE" | grep
controller-url | awk '{ print $2 }' | sed 's/\,//g"' | sed 's/\"//g' |

sed 's/tcp\://g")
echo "SLINE $fv CurrentAdminContact $fv CurrentController" >>
‘echo $FV_TXTPATH  /slices current.txt.tmp
done < ‘“echo $FV_TXTPATH /slices current-nameonly.txt
##rm -f “echo S$FV _TXTPATH /slices current-tmp.txt

mv “echo SFV_TXTPATH /slices current.txt.tmp “echo
$FV_TXTPATH' /slices current.txt

dumpSlicesDetailed.sh

#!/bin/bash
FV_TXTPATH="/var/www/txt"

# Each Slice has its own file.

# Initializing Slice info files

rm -f ‘echo $FV_TXTPATH'/Slice?.txt
rm -f ‘echo $FV_TXTPATH /Slice??.txt

fv_i=0;
while IFS= read -r LINE; do
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let fv i=fv i+1;

fv_SliceFilename=Slice’echo S$fv i’ .txt;

fv_currentSlice=$ (echo S$LINE | awk '{ print $1 }");

echo $fv _currentSlice > “echo $FV_TXTPATH'/ echo
$fv_SliceFilename;

echo $SLINE | awk '{ print $3}' >> “echo S$FV_TXTPATH / echo
$fv_SliceFilename’;

echo SLINE | awk '{ print $2}' >> “echo $FV _TXTPATH / echo
$fv_SliceFilename’;

fvctl --user=fvadmin --passwd-file=/var/lib/fv-scripts/fv.passwd
list-slice-health $fv currentSlice | grep -i '[0-9A-FI\{2\}\ (:[0-9A-
FIN{2\}\)\{7\}" | sed 's/\,//g"' | sed 's/\"//g' | awk '{ print S$1 }' |
sort >> “echo SFV TXTPATH'/ echo $fv SliceFilename’;
done < ‘“echo $FV_TXTPATH /slices current.txt

dumpFlowspace.sh

#!/bin/bash
FV_TXTPATH="/var/www/txt"

# Each Slice has its own FS file.

# Initializing Flowspace info files

rm -f ‘echo $FV _TXTPATH /Slice?-FS.txt
rm -f ‘echo $FV_TXTPATH /Slice??-FS.txt

fv_1=0;
while IFS= read -r LINE; do
let fv _i=fv i+1;
fv _FlowspaceFilename=Slice echo $fv i -FS.txt;
fv_currentSlice=$ (echo SLINE | awk '{ print $1 }");
echo $fv_currentSlice > “echo SFV _TXTPATH / echo
$fv FlowspaceFilename;
fvctl --user=fvadmin --passwd-file=/var/lib/fv-scripts/fv.passwd
list-flowspace | grep $fv currentSlice | grep force-enqueue >> “echo
$FV_TXTPATH' /' echo $fv_FlowspaceFilename;
done < ‘“echo $FV _TXTPATH /slices current-nameonly.txt

dumpFlowspaceRules.sh

#!/bin/bash
FV_TXTPATH="/var/www/txt"

# List all unique flowspace names and strip empty lines and CatchAll
fvectl --user=fvadmin --passwd-file=/var/lib/fv-scripts/fv.passwd list-
flowspace | awk '{ print $4 }' | sort | unig | grep -v CatchAll | grep
-e '""$'" -v | sed 's/\,//g"' | sed 's/\"//g' > ‘echo

SFV_TXTPATH' /flowspaceNames.txt.tmp

mv “echo $FV_TXTPATH /flowspaceNames.txt.tmp “echo
SEFV_TXTPATH' /flowspaceNames.txt
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dumpUnknownDPIDs.sh

#!/bin/bash
FV_TXTPATH="/var/www/txt"
cd ‘echo $FV_TXTPATH®

# Make sure knownDPIDs-temp.txt file is empty but created
rm -f knownDPIDs-temp.txt

touch knownDPIDs-temp.txt

chmod 644 knownDPIDs-temp.txt

# Find all configured Slices
ls -1 Slice*.txt | grep -v FS | while read x; do
if [ S$(head -nl $x) != "fvadmin" ]
then
# For all Slices, except 'fvadmin', dump DPIDs to
knownDPIDs-temp. txt
tail -n+4 $x >> “echo $FV_TXTPATH /knownDPIDs-temp.txt;
else
# For 'fvadmin' (CatchAll) Slice, dump DPIDs to allDPIDs-
temp.txt . This is ALL DPIDs, known _and unknown ones.
tail -n+4 $x > ‘echo $FV TXTPATH'/allDPIDs-temp.txt
fi
done

# Before we compare files with comm command, we must sort files
cat “echo $SFV _TXTPATH /knownDPIDs-temp.txt | sort > “echo
$FV_TXTPATH' /knownDPIDs-temp-sorted.txt

cat “echo $FV TXTPATH /allDPIDs-temp.txt | sort > “echo
SFV_TXTPATH /allDPIDs-temp-sorted.txt

# Now, let's find the unkown DPIDs by comparing the two created files.
comm -23 "‘echo $FV_TXTPATH /allDPIDs-temp-sorted.txt" " echo
SEFV_TXTPATH' /knownDPIDs-temp-sorted.txt" > ‘echo $FV_TXTPATH' /unknown-
DPIDs-toDefaultSlice-pending.txt

# Finally, cleanup temp files
rm -f “echo S$FV TXTPATH'/knownDPIDs-temp.txt
rm -f ‘echo SFV_TXTPATH /allDPIDs-temp.txt

rm -f ‘echo $FV_TXTPATH /knownDPIDs-temp-sorted.txt
rm -f ‘echo SFV_TXTPATH /allDPIDs-temp-sorted.txt

formAddUnknownDPIDs-toDefaultSlice.sh

#!/bin/bash
FV_TXTPATH="/var/www/txt"

fvDefaultFVSlice=$ (head -nl “echo S$SFV_TXTPATH /fv-DefaultSlice.txt);
fvDefaultFVSliceRule=$ (echo "“echo $fvDefaultFVSlice  Rule" );

fvDefaultFVSliceLength=${#fvDefaultFVSlice}
if [ "$fvDefaultFVSlicelLength" -gt 2 ]; then

-43 -



cat “echo $FV_TXTPATH' /unknown-DPIDs-toDefaultSlice-pending.txt
| while read x;

do

fvctl --user=fvadmin --passwd-file=/var/lib/fv-

scripts/fv.passwd add-flowspace ‘echo $fvDefaultFVSliceRule' ‘“echo $x°
100 any ‘echo $fvDefaultFVSlice =6

done

echo "" > ‘echo $FV_TXTPATH' /unknown-DPIDs-toDefaultSlice-
pending.txt

sleep 4
fi

formAddNewsSlice.sh

#!/bin/bash
FV_TXTPATH="/var/www/txt"

# Create requested slice variables

fvAddSliceRequest=$ (cat ‘echo $FV_TXTPATH /formAddNewSlice.txt);
#fvNewSliceName=$ (echo $fvAddSliceRequest | awk '{ print $1 }'");
#fvNewSliceControllerURL=S$ (echo $fvAddSliceRequest | awk '{ print $2
P

#fvNewSliceAdminEmail=$ (echo $fvAddSliceRequest | awk '{ print $3 }');

# Check of request file is not empty
fvRequestLength=${#fvAddSliceRequest}

if [ "$fvRequestLength" -gt 10 ]; then
# Run fvctl command
fvctl --user=fvadmin --passwd-file=/var/lib/fv-scripts/fv.passwd

add-slice $fvAddSliceRequest

# Cleaning up request file formAddNewSlice.txt
echo "" > ‘echo $FV_TXTPATH /formAddNewSlice.txt
sleep 4

fi

formRemoveSlice.sh

#!/bin/bash
FV_TXTPATH="/var/www/txt"

# Create requested slice variables

fvRemoveSliceRequest=$ (cat “echo $FV_TXTPATH /formRemoveSlice.txt |
head -nl);

#fvNewSliceName=$ (echo $fvAddSliceRequest | awk '{ print $1 }'");
#fvNewSliceControllerURL=$ (echo $fvAddSliceRequest | awk '{ print $2
P

#fvNewSliceAdminEmail=$ (echo $fvAddSliceRequest | awk '{ print $3 }'");

# Check of request file is not empty
fvRequestlLength=${#fvRemoveSliceRequest}
if [ "$fvRequestLength" -gt 2 ]; then

# Run fvctl command
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fvctl --user=fvadmin --passwd-file=/var/lib/fv-scripts/fv.passwd
remove-slice $fvRemoveSliceRequest
# Cleaning up request file formAddNewSlice.txt

echo "" > “echo $FV_TXTPATH /formRemoveSlice.txt

sleep 4
fi

formAddNewFlowSpaceRule.sh

#!/bin/bash
FV_TXTPATH="/var/www/txt"

while IFS= read -r LINE; do

if [ ${#LINE} -gt 10 ]; then
fvctl --user=fvadmin --passwd-file=/var/lib/fv-
scripts/fv.passwd $LINE
##echo "fvctl --user=fvadmin --passwd-file=/var/lib/fv-

scripts/fv.passwd SLINE"

##echo "Char count: S{#LINE}"

##echo "fvctl --user=fvadmin --passwd-file=/var/lib/fv-
scripts/fv.passwd add-flowspace ‘echo SLINE | sed 's/DELIMITER.*//'""
> lakis.txt

sleep 1

fi
done < ‘“echo $FV_TXTPATH /formNewFlowSpaceRule.txt

# Cleaning up formNewFlowSpaceRule.txt

echo "" > “echo SFV TXTPATH /formNewFlowSpaceRule.txt

sleep 2

formRemoveFlowSpaceRule.sh

#!/bin/bash
FV_TXTPATH="/var/www/txt"

# Read request file
fvFlowSpaceToRemove=$ (cat “echo

SFV_TXTPATH /formRemoveFlowSpaceRule.txt | head -nl);

# Check of request file is not empty
fvFlowSpaceToRemoveLength=${#fvFlowSpaceToRemove }

if [ "$fvFlowSpaceToRemovelLength" -gt 2 ]; then
# Run fvctl command
fvctl --user=fvadmin --passwd-file=/var/lib/fv-scripts/fv.passwd

remove-flowspace $fvFlowSpaceToRemove

# Cleaning up request file formAddNewSlice.txt
echo "" > “echo S$FV_TXTPATH /formRemoveFlowSpaceRule.txt
sleep 4

fi
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Napaptnua B: Mnyaio¢ kwdikag Aladktuaknic ebappoyns
FVSclieManager

index.php

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN"
"http://www.w3.0rg/TR/xhtmll/DTD/xhtmll-transitional.dtd">

<html xmlns="http://www.w3.0rg/1999/xhtml" style="height: 100%;"><!--
InstanceBegin template="/Templates/MainTemplate.dwt"

codeOutsideHTMLIsLocked="false" -->

<head>

<meta http-equiv="Content-Type" content="text/html; charset=utf-8" />
<!-- InstanceBeginEditable name="doctitle" -->

<title>FVSliceManager Stats</title>

<!-- InstanceEndEditable -->

<!-- InstanceBeginEditable name="head" -->

<!-- InstanceEndEditable -->

<style type="text/css">

body, td, th {
font-family: Tahoma, Geneva, sans-serif;
font-size: 12px;
color: #000;

}

body {
background-color: #EEE;
margin-left: Opx;
margin-top: Opx;
margin-right: Opx;
margin-bottom: Opx;

}

h1l,h2,h3,h4,h5,h6 {
font-weight: bold;

}

hl {
font-size: lopx;
color: #036;

}

h2 {
font-size: 1l4px;
color: #069;

}

h3 {
font-size: 12px;
color: #09C;

}

</style>

<link href="css/site.css" rel="stylesheet" type="text/css" />
</head>

<body style="height: 100%;">
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<table align="center" width="780" style="height:100%; border=0;
cellpadding:0; cellspacing:4; background-color:white">
<tr>
<td height="50" align="left" valign="middle" bgcolor="#CCFF33">
<table width="750" border="0" align="center" cellpadding="0"
cellspacing="0">
<tr>
<td width="150" align="center" valign="middle"><a
href="index.php" class="menulLinks"></a><img
src="images/FVSliceManager-logo.png" alt="FVSliceManagerLogo"
width="150" height="44" hspace="0" vspace="0" align="1left" /> </td>
<td width="120" align="center" valign="middle"><hl><a
href="fvslices.php" class="menulLinks"></a><a href="index.php"
class="menuLinks">Stats</a></hl></td>
<td width="120" align="center" valign="middle"><hl><a
href="flowspace.php" class="menuLinks"></a><a href="fvslices.php"
class="menuLinks">FVSlices</a></hl></td>
<td width="120" align="center" valign="middle"><hl><a
href="help.php" class="menulinks"></a><a href="flowspace.php"
class="menulLinks">FlowSpace</a></hl></td>
<td width="120" align="center" valign="middle"><hl><a
href="about.php" class="menuLinks"></a><a href="help.php"
class="menuLinks">Help</a></hl></td>
<td width="120" align="center" valign="middle"><a
href="about.php" class="menuLinks">About</a></td>
</tr>
</table></td>
</tr>
<tr>
<td valign="top" class="MainCellBgImage">
<table width="100%" border="0" cellspacing="0" cellpadding="20">

<tr>
<td>
<!-- InstanceBeginEditable name="EditRegionl Main" -->
<hl>Stats</hl>
<p>Display general statistics information.</p>
<h2>FVSlices</h2>

<p>This is the list of the currently configured FVSlices.</p>
<table width="600" border="0" cellpadding="0" cellspacing="0">
<tr class="row">

<td width="40" align="left"><strong>No</strong></td>

<td width="300" align="left"><strong>Name</strong></td>

<td width="260"
align="left"><strong>Controller</strong></td>

<td width="260" align="left"><strong>Admin
contact</strong></td>

</tr>
<?php

$1=0;
$handle = fopen("txt/slices current.txt", "r");

if (Shandle) {

while (($line = fgets(Shandle)) !== false) {
Si++;

// process the line read.
Scols = explode(' ', $line);
//print ("Cl:" . S$Scols[0] . "™ C2:" . S$Scols[l] . "<br />"); 2>

<tr class="row">
<td align="left"><?php print ($i); 2></td>
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<td align="left"><?php print (Scols[0]); ?2?></td>

<td align="left"><?php print ($cols[2]); 2></td>
<td align="left"><?php print (Scols[l]); 2></td>
</tr>
<?php

}
} else {
// error opening the file.
}
fclose ($Shandle); 2>
</table>
<blockgquote>
<h3>Hint</h3>
<p>Commands involved to extract info on this page:</p>
<ul>
<li>fvectl 1list-slices</1li>
<li>fvctl 1list-slice-info &lt;SliceNameé&gt;

<ul>
<li>Example: fvctl list-slice-info fvadmin</1li>
</ul>
</1li>
</ul>
</blockquote>
<h2>FlowSpace</h2>
<p>Display FlowSpace info - Not yet decided exaclty what info
should be placed here. In the end, maybe nothing! :)</p>
<!-- InstanceEndEditable -->
</td>
</tr>
</table>
</tr>
<tr>

<td height="20" align="center">Created by Lefteris Mourikis (aka
finrod) for <a href="http://www.cn.ntua.gr/" target=" blank">Computer
Network Lab NTUA</a> (2014)</td>
</tr>
</table>
</body>
<!-- InstanceEnd --></html>

fvslices.php

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN"
"http://www.w3.0rg/TR/xhtmll/DTD/xhtmll-transitional.dtd">

<html xmlns="http://www.w3.0rg/1999/xhtml" style="height: 100%;"><!--
InstanceBegin template="/Templates/MainTemplate.dwt"

codeOutsideHTMLIsLocked="false" -->

<head>

<meta http-equiv="Content-Type" content="text/html; charset=utf-8" />
<!-- InstanceBeginEditable name="doctitle" -->

<title>FVSliceManager FVSlices</title>

<!-- InstanceEndEditable -->

<!-- InstanceBeginEditable name="head" -->

<script src="SpryAssets/SpryValidationTextField.js"
type="text/javascript"></script>

<link href="SpryAssets/SpryValidationTextField.css" rel="stylesheet"
type="text/css" />
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<!-- InstanceEndEditable -->

<style type="text/css">

body, td, th {
font-family: Tahoma, Geneva, sans-serif;
font-size: 12px;
color: #000;

}

body {
background-color: #EEE;
margin-left: Opx;
margin-top: Opx;
margin-right: Opx;
margin-bottom: 0Opx;

}

hl,h2,h3,h4,h5,h6 {
font-weight: bold;

}

hl {
font-size: lopx;
color: #036;

}

h2 {
font-size: 1l4px;
color: #069;

}

h3 {
font-size: 12px;
color: #09C;

}

</style>

<link href="css/site.css" rel="stylesheet" type="text/css" />
</head>

<body style="height: 100%;">

<table align="center" width="780" style="height:100%; border=0;

cellpadding:0; cellspacing:4; background-color:white">
<tr>

<td height="50" align="left" valign="middle" bgcolor="#CCFF33">
<table width="750" border="0" align="center" cellpadding="0"

cellspacing="0">
<tr>

<td width="150" align="center" wvalign="middle"><a
href="index.php" class="menulLinks"></a><img
src="images/FVSliceManager-logo.png" alt="FVSliceManagerLogo"
width="150" height="44" hspace="0" vspace="0" align="left" />

<td width="120" align="center" valign="middle"><hl><a
href="fvslices.php" class="menulLinks"></a><a href="index.php"
class="menuLinks">Stats</a></hl></td>

<td width="120" align="center" valign="middle"><hl><a

</td>

href="flowspace.php" class="menulLinks"></a><a href="fvslices.php"

class="menuLinks">FVSlices</a></hl></td>

<td width="120" align="center" valign="middle"><hl><a
href="help.php" class="menulLinks"></a><a href="flowspace.php"
class="menulLinks">FlowSpace</a></hl></td>

<td width="120" align="center" valign="middle"><hl><a
href="about.php" class="menulLinks"></a><a href="help.php"
class="menuLinks">Help</a></hl></td>

-49-



<td width="120" align="center" valign="middle"><a
href="about.php" class="menuLinks">About</a></td>
</tr>
</table></td>
</tr>
<tr>
<td valign="top" class="MainCellBgImage">
<table width="100%" border="0" cellspacing="0" cellpadding="20">

<tr>
<td>
<!-- InstanceBeginEditable name="EditRegionl Main" -->
<hl1>FVSlices</h1>
<p>Display and manage FVSlices.
<?php
$1=0;
Shandle = fopen("txt/slices_current.txt", "r'y;
if (Shandle) {
while (($line = fgets($handle)) !== false) {
Si++;
}
} else {

// error opening the file.
}
fclose ($Shandle) ;
StotalSlices = $i;

?><?php

Shandle = fopen ("txt/fv-DefaultSlice.txt", "r");
SfvDefaultSlice = "";

if (Shandle) { S$fvDefaultSlice = fgets (Shandle);
} else {

// error opening the file.

}
fclose (Shandle) ;

>
</p>
<h2>Summary</h2>
<p>Summary information for Flowvisor Slices (FVSlices). Se below for

detailed info for each individual FVSlice.</p>
<p><strong>Total number of FVSlices:</strong> <?php print($i); ?><br/
>
<strong>Name of Default FVSlice for unknown DPIDs:</strong> <?php
print ($fvDefaultSlice); 2>
<p><br />
<h2>Add new FVSlice</h2>
<form action="fvslicesAddNewSlice.php" method="post"
name="formAddNewSlice" target=" self" id="formAddNewSlice">
<span id="fvNewSliceName spry">
<label for="fvNewSliceName">Slice Name:</label>
<input name="fvNewSliceName" type="text" class="FormFiledsl"
id="fvNewSliceName" tabindex="1" size="10" />
<span class="textfieldRequiredMsg">A value is required.</span><span
class="textfieldMinCharsMsg">Minimum number of characters not
met.</span><span class="textfieldMaxCharsMsg">Exceeded maximum number
of characters.</span></span> <span id="fvNewSliceControllerURL spry">
<label for="fvNewSliceControllerURL2">Controller URL:</label>
<input name="fvNewSliceControllerURL" type="text"
class="FormFiledsl" id="fvNewSliceControllerURL2" tabindex="2"
size="18" />
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<span class="textfieldRequiredMsg">A value is required.</span><span
class="textfieldMinCharsMsg">Minimum number of characters not
met.</span></span>
<span id="fvNewSliceAdminEmail spry">
<label for="fvNewSliceAdminEmail2">Admin Email:</label>
<input name="fvNewSliceAdminEmail" type="text" class="FormFiledsl"
id="fvNewSliceAdminEmail2" tabindex="3" size="14" />
<span class="textfieldRequiredMsg">A value is required.</span><span
class="textfieldInvalidFormatMsg">Please enter a valid email
address.</span><span class="textfieldMinCharsMsg">Minimum number of
characters not met.</span></span>

<span id="sprytextfield4">

<label for="fvNewSlicePassword">Password:</label>

<input name="fvNewSlicePassword" type="text" class="FormFiledsl"
id="fvNewSlicePassword" tabindex="3" size="6" />

<span class="textfieldRequiredMsg">A value is required.</span><span
class="textfieldMinCharsMsg">Minimum number of characters not
met.</span></span>

<input name="SubmitButton" type="submit" class="FormFiledsl"
id="SubmitButton" value="Add" />

<br />

<p>Example: <strong>Slice Name:</strong> <em>MySlice</em>
<strong>Controler URL:</strong> <em>192.168.1.1:6633</em>
<strong>Admin Emai:</strong> <em>myself@somewhere.com</em>
<strong>Password:</strong> <em>mypass</em></p>
</form><br />
<h2>Remove existing FVSlice</h2>
<p>Select FVSlice to remove. Note that you cannot remove Default Slice
(set Default Slice at the FlowSpace page) .</p>
<form action="fvslicesRemoveSlice.php" method="post"

name="formRemoveSlice" target=" self" id="formRemoveSlice">
<?php
ShandleDefaultSliceName = fopen ("txt/fv-DefaultSlice.txt", "r");

if (ShandleDefaultSliceName) ({
SdefaultSliceName = fgets ($ShandleDefaultSliceName) ;
} else {
// error opening the file.
SdefaultSliceName = "";

}
fclose ($handleDefaultSliceName) ;

>

<?php

$handle = fopen("txt/slices current-nameonly.txt", "r");
if (Shandle) {

>

<label for="fvSliceNameToRemove">Slice to remove:</label>
<select name="fvSliceNameToRemove" class="FormFiledsl"
id="fvSliceNameToRemove">

<?php

while (($line = fgets(Shandle)) !== false) {

if (($Sline <> "fvadmin\n") && ($line <> SdefaultSliceName))

{
>

<option value="<?php print($line); ?2>"><?php print ($line);
?></option>
<?php

}
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} else {
// error opening the file.

}
fclose (Shandle) ;
StotalSlices = $1i;
?>

</select>

<input name="SubmitButton" type="submit" class="FormFiledsl"
id="SubmitButton" value="Remove" />
</form>
<br />
<blockqguote>

<h3>Hint</h3>

<p>Flowvisor uses the term &quot;Slice&quot; to define a topology (a
set of DPIDs) that is connected to an OpenFlow controller. However,
this is not to be confused with the OpenFlow slices! OpenFlow uses the
same term &quot;Slice&quot; to define the portion of a network that is
isolated from the rest of the network and is defined by a set of
rules, called &quot;Flowsé&quot;. To avoid the confusion between
Flowvisor Slices and OpenFlow Slices, we use the term FVSlice, so that
is clear that we refer to the Flowvisor term.</p>

<h3>Hint</h3>

<p>Keep in mind that we use slice &quot;fvadmin&quot; as a CatchAll
pool for all connected devices. This is achived by a single Flowspace
rule for fvadmin that matches any DPIDs (<i>all_dpids</i>). Then, we
use this information in order to redirect any &gquot;unknown&gquot; DPID
to the Default slice. Note that Flowvisor does not support anything
like "Default slice". So, we had to implement this functionality by
ourselves and thus we need this pool of all connected DPIDs. However,
as we have not connected fvadmin slice to any OpenFlow controller
(observe that Controller is set to none:0) this has no actual effect
on Flowvisor's functionality.</p>

</blockquote>

<p>&nbsp; </p>

<?php

for ($x=1; $x<=$totalSlices; $x++) {
Shandle = fopen("txt/Slice" . $x . ".txt", "r");
//print ("txt/Slice™ . $x . ".txt");

if (Shandle) {
?>

<h2><strong>Slice:</strong> <?php $line = fgets (Shandle);
print ($line); ?></h2>

<p><strong>Controller:</strong> <?php $line
print ($line); ?><br />

<strong>Admin contact:</strong> <?php $line
print ($line); ?><br />

<strong>Devices list (DPIDs) :</strong><br />

<table width="200" border="0" cellpadding="0" cellspacing="0">
<?php $1=0; while (($line = fgets ($handle)) !== false) { ?>

<tr class="row">
<td width="200" align="left"><span
class="ParagraphCode"><?php $i++; print($line); ?2></span></td>
</tr>

<?php } ?>

</table>

Total DPIDs population on this slice: <?php print ($i); ?><br
/><br /><br />

</p>

fgets (Shandle);

fgets (S$Shandle);
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<?php

} else {
// error opening the file.
}

}
fclose ($Shandle) ;
>

<p>&nbsp; </p>
<script type="text/javascript">
var sprytextfieldl = new
Spry.Widget.ValidationTextField ("fvNewSliceName spry", "none",
{minChars:3, maxChars:20});
var sprytextfield2 = new
Spry.Widget.ValidationTextField ("fvNewSliceControllerURL spry",
"none", {minChars:5});
var sprytextfield3 = new
Spry.Widget.ValidationTextField ("fvNewSliceAdminEmail spry", "email",
{minChars:3});
var sprytextfield4 = new
Spry.Widget.ValidationTextField ("sprytextfield4", '"none",
{minChars:3});
</script>
<!-- InstanceEndEditable -->
</td>
</tr>
</table>
</tr>
<tr>
<td height="20" align="center">Created by Lefteris Mourikis (aka
finrod) for <a href="http://www.cn.ntua.gr/" target=" blank">Computer
Network Lab NTUA</a> (2014)</td>
</tr>
</table>
</body>
<!-- InstanceEnd --></html>

fvslicesAddNewSlice.php

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN"
"http://www.w3.0rg/TR/xhtmll/DTD/xhtmll-transitional.dtd">

<html xmlns="http://www.w3.0rg/1999/xhtml" style="height: 100%;"><!--
InstanceBegin template="/Templates/MainTemplate.dwt"

codeOutsideHTMLIsLocked="false" -->

<head>

<meta http-equiv="Content-Type" content="text/html; charset=utf-8" />
<!-- InstanceBeginEditable name="doctitle" -->

<title>New Slice Submit</title>

<!-- InstanceEndEditable -->

<!-- InstanceBeginEditable name="head" -->

<!-- InstanceEndEditable -->

<style type="text/css">
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body, td, th {
font-family: Tahoma, Geneva, sans-serif;
font-size: 12px;
color: #000;

}

body {
background-color: #EEE;
margin-left: Opx;
margin-top: Opx;
margin-right: Opx;
margin-bottom: 0Opx;

}

h1l,h2,h3,h4,h5,h6 {
font-weight: bold;

}

hl {
font-size: lopx;
color: #036;

}

h2 {
font-size: 1l4px;
color: #069;

}

h3 {
font-size: 12px;
color: #09C;

}

</style>

<link href="css/site.css" rel="stylesheet" type="text/css" />
</head>

<body style="height: 100%;">

<table align="center" width="780" style="height:100%; border=0;

cellpadding:0; cellspacing:4; background-color:white">
<tr>

<td height="50" align="left" valign="middle" bgcolor="#CCFF33">
<table width="750" border="0" align="center" cellpadding="0"

cellspacing="0">
<tr>

<td width="150" align="center" valign="middle"><a
href="index.php" class="menulLinks"></a><img
src="images/FVSliceManager-logo.png" alt="FVSliceManagerLogo"
width="150" height="44" hspace="0" vspace="0" align="left" />

<td width="120" align="center" valign="middle"><hl><a
href="fvslices.php" class="menuLinks"></a><a href="index.php"
class="menuLinks">Stats</a></hl></td>

<td width="120" align="center" valign="middle"><hl><a

</td>

href="flowspace.php" class="menulLinks"></a><a href="fvslices.php"

class="menulLinks">FVSlices</a></hl></td>

<td width="120" align="center" valign="middle"><hl><a
href="help.php" class="menulLinks"></a><a href="flowspace.php"
class="menulLinks">FlowSpace</a></hl></td>

<td width="120" align="center" valign="middle"><hl><a
href="about.php" class="menulLinks"></a><a href="help.php"
class="menulLinks">Help</a></hl></td>

<td width="120" align="center" valign="middle"><a
href="about.php" class="menuLinks">About</a></td>

</tr>
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</table></td>
</tr>
<tr>
<td valign="top" class="MainCellBgImage">
<table width="100%" border="0" cellspacing="0" cellpadding="20">
<tr>
<td>
<!-- InstanceBeginEditable name="EditRegionl Main" -->
<hl>New Slice Submit</hl>
<?php
// Let's strip any whitespaces. The rest of the checks will be
performed by the bash script
$fvNewSliceName = str replace(' ', '', $ POST["fvNewSliceName"]);
$fvNewSliceControllerURL = str replace(' ', '',
$ POST["fvNewSliceControllerURL"]);
$fvNewSliceAdminEmail = str replace(' ', '',
$ POST["fvNewSliceAdminEmail"]) ;
SfvNewSlicePassword = str replace(' ', '',
$ POST["fvNewSlicePassword"]);
// Now we open our file for writing
Shandle = fopen ("txt/formAddNewSlice.txt", "w");
if (Shandle) {

fwrite ($handle, "--password=" . $fvNewSlicePassword . " "
SfvNewSliceName . " tcp:" . $fvNewSliceControllerURL . " "
S$fvNewSliceAdminEmail . "\n");

?>
<p>New slice succesfuly submited. Please allow system
at least 10 seconds to
insert your newly created slice.</p>
<p><a href="fvslices.php" target=" self">Return to
FVSlices page</a></p>
<blockqgquote>
<h3>Hint</h3>
<p>Command submited:</p>
<ul>
<li>fvctl add-slice --password=<?php
print ($fvNewSlicePassword); ?> <?php print ($fvNewSliceName); ?> <?php
print ($fvNewSliceControllerURL); ?> <?php
print (SfvNewSliceAdminEmail); ?2></1i>
</ul>
<p>&nbsp;</p>
</blockquote>
<?php } else {
// error opening the file.
>
We are very sorry. There was a problem submiting your request.
Please contact your technical administrator.
<?php
}
fclose (Shandle) ;
?2> <!-- InstanceEndEditable -->
</td>
</tr>
</table>
</tr>
<tr>
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<td height="20" align="center">Created by Lefteris Mourikis (aka
finrod) for <a href="http://www.cn.ntua.gr/" target=" blank">Computer
Network Lab NTUA</a> (2014)</td>
</tr>
</table>
</body>
<!-- InstanceEnd --></html>

fvslicesRemoveSlice.php

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN"
"http://www.w3.0rg/TR/xhtmll/DTD/xhtmll-transitional.dtd">

<html xmlns="http://www.w3.0rg/1999/xhtml" style="height: 100%;"><!--
InstanceBegin template="/Templates/MainTemplate.dwt"

codeOutsideHTMLIsLocked="false" -->

<head>

<meta http-equiv="Content-Type" content="text/html; charset=utf-8" />
<!-- InstanceBeginEditable name="doctitle" -->

<title>Remove Slice Submit</title>

<!-- InstanceEndEditable -->

<!-- InstanceBeginEditable name="head" -->

<!-- InstanceEndEditable -->

<style type="text/css">

body, td, th {
font-family: Tahoma, Geneva, sans-serif;
font-size: 12px;
color: #000;

}

body {
background-color: #EEE;
margin-left: Opx;
margin-top: Opx;
margin-right: Opx;
margin-bottom: Opx;

}

hl,h2,h3,h4,h5,h6 {
font-weight: bold;

}

hl {
font-size: 1lé6px;
color: #036;

}

h2 {
font-size: 1l4px;
color: #069;

}

h3 {
font-size: 12px;
color: #09C;

}

</style>

<link href="css/site.css" rel="stylesheet" type="text/css" />
</head>

<body style="height: 100%;">
<table align="center" width="780" style="height:100%; border=0;
cellpadding:0; cellspacing:4; background-color:white">
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<tr>
<td height="50" align="left" valign="middle" bgcolor="#CCFF33">
<table width="750" border="0" align="center" cellpadding="0"
cellspacing="0">
<tr>
<td width="150" align="center" valign="middle"><a
href="index.php" class="menulLinks"></a><img
src="images/FVSliceManager-logo.png" alt="FVSliceManagerLogo"
width="150" height="44" hspace="0" vspace="0" align="left" /> </td>
<td width="120" align="center" valign="middle"><hl><a
href="fvslices.php" class="menulLinks"></a><a href="index.php"
class="menuLinks">Stats</a></hl></td>
<td width="120" align="center" valign="middle"><hl><a
href="flowspace.php" class="menulLinks"></a><a href="fvslices.php"
class="menuLinks">FVSlices</a></hl></td>
<td width="120" align="center" valign="middle"><hl><a
href="help.php" class="menulinks"></a><a href="flowspace.php"
class="menulLinks">FlowSpace</a></hl></td>
<td width="120" align="center" valign="middle"><hl><a
href="about.php" class="menuLinks"></a><a href="help.php"
class="menuLinks">Help</a></hl></td>
<td width="120" align="center" valign="middle"><a
href="about.php" class="menuLinks">About</a></td>
</tr>
</table></td>
</tr>
<tr>
<td valign="top" class="MainCellBgImage">
<table width="100%" border="0" cellspacing="0" cellpadding="20">

<tr>
<td>
<!-- InstanceBeginEditable name="EditRegionl Main" -->
<hl>Remove existing Slice Submit</hl>
<?php
$fvSliceNameToRemove = str replace(' ', '',

$ POST["fvSliceNameToRemove"]) ;
// Perform some further cleanup to our variable (CR LF removeal, etc)
$fvSliceNameToRemove= str replace (array("\r\n", "\n", "\r"), ' ',
$fvSliceNameToRemove) ;
// Now we open our file for writing
Shandle = fopen ("txt/formRemoveSlice.txt", "w");
if (Shandle) {
fwrite (Shandle, S$fvSliceNameToRemove . "\n");
2>
<p>Slice removal succesfuly submited. Please allow system
at least 10 seconds to
remove the slice.</p>
<p><a href="fvslices.php" target=" self">Return to
FVSlices page</a></p>
<blockqgquote>
<h3>Hint</h3>
<p>Command submited:</p>
<ul>
<li>fvctl remove-slice <?php
print ($ POST["fvSliceNameToRemove"]); ?2></1li>
</ul>
<p>&nbsp; </p>
</blockquote>
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<?php } else {
// error opening the file.
?>
We are very sorry. There was a problem submiting your request. Please
contact your technical administrator.
<?php
}
fclose (Shandle) ;
?>
<!-- InstanceEndEditable -->
</td>
</tr>
</table>
</tr>
<tr>
<td height="20" align="center">Created by Lefteris Mourikis (aka

finrod) for <a href="http://www.cn.ntua.gr/" target=" blank">Computer
Network Lab NTUA</a> (2014)</td>

</tr>
</table>
</body>
<!-- InstanceEnd --></html>

flowspace.php

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN"
"http://www.w3.0rg/TR/xhtmll/DTD/xhtmll-transitional.dtd">

<html xmlns="http://www.w3.0rg/1999/xhtml" style="height: 100%;"><!--
InstanceBegin template="/Templates/MainTemplate.dwt"

codeOutsideHTMLIsLocked="false" -->

<head>

<meta http-equiv="Content-Type" content="text/html; charset=utf-8" />
<!-- InstanceBeginEditable name="doctitle" -->

<title>FVSliceManager Flowspaces</title>

<!-- InstanceEndEditable -->

<!-- InstanceBeginEditable name="head" -->

<script src="SpryAssets/SpryValidationTextField.js"
type="text/javascript"></script>
<script src="SpryAssets/SpryValidationTextarea.]js"
type="text/javascript"></script>
<link href="SpryAssets/SpryValidationTextField.css" rel="stylesheet"
type="text/css" />
<link href="SpryAssets/SpryValidationTextarea.css" rel="stylesheet"
type="text/css" />
<!-- InstanceEndEditable -->
<style type="text/css">
body, td, th {
font-family: Tahoma, Geneva, sans-serif;
font-size: 12px;
color: #000;
}
body {
background-color: #EEE;
margin-left: Opx;
margin-top: Opx;
margin-right: Opx;
margin-bottom: Opx;

-58-



}
hl,h2,h3,h4,h5,h6 {
font-weight: bold;

hl {
font-size: 1l6px;
color: #036;

}

h2 {
font-size: 1l4dpx;
color: #069;

}

h3 {
font-size: 12px;
color: #09C;

}

</style>

<link href="css/site.css" rel="stylesheet" type="text/css" />
</head>

<body style="height: 100%;">
<table align="center" width="780" style="height:100%; border=0;
cellpadding:0; cellspacing:4; background-color:white">
<tr>
<td height="50" align="left" valign="middle" bgcolor="#CCFF33">
<table width="750" border="0" align="center" cellpadding="0"
cellspacing="0">
<tr>
<td width="150" align="center" valign="middle"><a
href="index.php" class="menuLinks"></a><img
src="images/FVSliceManager-logo.png" alt="FVSliceManagerLogo"
width="150" height="44" hspace="0" vspace="0" align="left" /> </td>
<td width="120" align="center" valign="middle"><hl><a
href="fvslices.php" class="menuLinks"></a><a href="index.php"
class="menuLinks">Stats</a></hl></td>
<td width="120" align="center" valign="middle"><hl><a
href="flowspace.php" class="menuLinks"></a><a href="fvslices.php"
class="menulLinks">FVSlices</a></hl></td>
<td width="120" align="center" valign="middle"><hl><a
href="help.php" class="menulLinks"></a><a href="flowspace.php"
class="menuLinks">FlowSpace</a></hl1></td>
<td width="120" align="center" valign="middle"><hl><a
href="about.php" class="menulLinks"></a><a href="help.php"
class="menulLinks">Help</a></hl></td>
<td width="120" align="center" valign="middle"><a
href="about.php" class="menuLinks">About</a></td>
</tr>
</table></td>
</tr>
<tr>
<td valign="top" class="MainCellBgImage">
<table width="100%" border="0" cellspacing="0" cellpadding="20">

<tr>
<td>
<!-- InstanceBeginEditable name="EditRegionl Main" -->
<hl>FlowSpaces</hl>

<p>Display and manage FlowSpaces</p>
<h2>Existing FlowSpace</h2>
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<?php
StotalNumberOfRules = 0;
ShandleRules = fopen ("txt/flowspaceNames.txt", "r");
if ($handleRules) { ?>List of available FlowSpace. Note that
&quot;CatchAll&quot; is not included, neither it is offered to be
managed.
<ul>
<?php
while (($line = fgets($handleRules)) !== false) {
StotalNumberOfRules++;
?>
<li><?php print ($line); ?2></1li>
<?php
}o?>
</ul>
<?php
} else {
// error opening the file.
}
fclose (S$ShandleRules) ;
?>
<p>&nbsp;</p>
<h2>Add FlowSpace Rule</h2>
<form action="flowspaceAddFlowSpace.php" method="post"
name="formAddFlowSpace" target=" self" id="formAddFlowSpace">
<span id="sprytextfield3">
<label for="fvAddFlowSpaceName">FlowSpace Name:</label>
<input name="fvAddFlowSpaceName" type="text"
class="FormFiledsl" id="fvAddFlowSpaceName" tabindex="1" />
(type an existing or a new name)<br /><br />
<span class="textfieldRequiredMsg">A value is
required.</span><span class="textfieldMinCharsMsg">Minimum number of
characters not met.</span><span class="textfieldMaxCharsMsg">Exceeded
maximum number of characters.</span></span> <span id="sprytextareal">
<label for="fvAddFlowSpaceDPIDs">List of DPIDs (one DPID per
line) :</label>
<br />
<textarea name="fvAddFlowSpaceDPIDs" cols="24" rows="5"
class="FormFiledsl" id="fvAddFlowSpaceDPIDs" tabindex="2"></textarea>
<span class="textareaRequiredMsg">A value is
required.</span><span class="textareaMaxCharsMsg">Exceeded maximum
number of characters.</span></span>
<br /><br />
<span id="sprytextfieldl">
<label for="fvAddFlowSpacePriority">Priority (1-
10000) :</label>
<input name="fvAddFlowSpacePriority" type="text"
class="FormFiledsl" id="fvAddFlowSpacePriority" tabindex="3"
value="10" size="6" maxlength="6" />
<span class="textfieldRequiredMsg">A value is
required.</span><span class="textfieldInvalidFormatMsg">Invalid
format.</span><span class="textfieldMinValueMsg">The entered value is
less than the minimum required.</span><span
class="textfieldMaxValueMsg">The entered value 1s greater than the
maximum allowed.</span><span class="textfieldMinCharsMsg">Minimum
number of characters not met.</span></span>
<span id="sprytextfield2">
<label for="fvAddFlowSpaceMatch">Match:</label>

-60 -



<input name="fvAddFlowSpaceMatch" type="text"
class="FormFiledsl" id="fvAddFlowSpaceMatch" tabindex="4" value="any"
size="15" />
<span class="textfieldRequiredMsg">A value is
required.</span><span class="textfieldMinCharsMsg">Minimum number of
characters not met.</span></span>
<label for="fvAddFlowSpaceFVSlice"><br /><br />
FVSlice to add rule to:</label>
<select name="fvAddFlowSpaceFVSlice" class="FormFiledsl"
id="fvAddFlowSpaceFVSlice" tabindex="5">
<?php
// First we need to count how many slices we have. We take that info
from file slices current-nameonly.txt
// Also, we use this info to fill the fvAddFlowSpaceName menu item in
our form.
StotalNumberOfSlices = 0;

ShandleSlices = fopen("txt/slices_current—nameonly.txt", "r'");
if (ShandleSlices) {
while (($line = fgets($handleSlices)) !== false) {
StotalNumberOfSlices++;
?>
<?php if ($line <> "fvadmin\n") { 2>
<option value="<?php print($line); ?><?php if
(StotalNumberOfSlices == 1) { print(" selected=\"selected\""); }
?>"><?php print ($line); ?></option>
<?php } ?>
<?php 1}
} else {

// error opening the file.
}
fclose ($handleSlices) ;
>
</select>
<label for="fvAddFlowSpacePermission">Slice
permissions:</label>
<select name="fvAddFlowSpacePermission" class="FormFiledsl"
id="fvAddFlowSpacePermission" tabindex="6">
<option value="1">1 (Delegate)</option>
<option value="2">2 (Read)</option>
<option value="4">4 (Write)</option>
<option value="3">3 (Delegate+Read)</option>
<option value="5">5 (Delegate+Write)</option>
<option value="6" selected="selected">6
(Read+Write)</option>
<option value="7">7 (All)</option>
</select>
<br />
<br />
<input name="fvAddFlowSpaceSubmit" type="submit" class="FormFiledsl"
id="fvAddFlowSpaceSubmit" tabindex="7" value="Add" />
</form>
<p>
</p><br /><p>&nbsp;</p>
<h2>Remove existing FlowSpace </h2>
<p>Note you cannot remove the &quot;CatchAllé&quot;
Flowspace.</p>
<form action="flowspaceRemoveFlowspace.php" method="post"
name="fvRemoveFlowSpace" target=" self" id="fvRemoveFlowSpace">
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<label for="fvFlowSpaceToRemove">FlowSpace to remove:</label>
<select name="fvFlowSpaceToRemove" class="FormFiledsl"
id="fvFlowSpaceToRemove" tabindex="1">

<?php
ShandleRules2?2 = fopen ("txt/flowspaceNames.txt", "r");
if (ShandleRules2) { 2>
<?php
StotalNumberOfSlices2 = 0;
while (($line = fgets($ShandleRules2)) !== false) {
StotalNumberOfSlices2++;
>
<option value="<?php print($line); ?><?php if
(StotalNumberOfRules2 == 1) { print(" selected=\"selected\""); }
?>"><?php print ($line); ?></option>
<?php
}
} else {

// error opening the file.
}
fclose ($handleRules?2) ;
?>
</select>
<input name="RemoveFlowspaceSubmit" type="submit"
class="FormFiledsl" id="RemoveFlowspaceSubmit" tabindex="2"
value="Remove" />
</form>
<br />
<p>&nbsp;</p>
<h2>Set Default Slice </h2>
<p>Set the Slice that will be the Default
for any unknown DPIDs.</p>
<?php
ShandleExistingDefaultSliceName = fopen ("txt/fv-DefaultSlice.txt",
")
if ($handleExistingDefaultSliceName) {
SexistingDefaultSliceName =
fgets (ShandleExistingDefaultSliceName) ;
} else {
// error opening the file.
SexistingDefaultSliceName = "";
}
fclose (ShandleExistingDefaultSliceName) ;
>
<p>Current Default Slice: <strong><?php
print (SexistingDefaultSliceName); ?></strong></p>
<form action="flowspaceSetNewDefaultSlice.php" method="post"
name="fvSetDefaultSlice" target=" self" id="fvSetDefaultSlice">
<label for="fvNewDefaultSlice">Set new Defalut Slice: </label>
<select name="fvNewDefaultSlice" class="FormFiledsl"
id="fvNewDefaultSlice" tabindex="1">

<?php
SexistingDefaultSliceName = str replace(' ', '',
SexistingDefaultSliceName) . "\n";
$handleSetNewDefaultSlice = fopen("txt/slices current-nameonly.txt",
"L ;
if (ShandleSetNewDefaultSlice) {

while (($line = fgets(ShandleSetNewDefaultSlice)) !== false) {
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if (($line <> "fvadmin\n") && ($line <>
SexistingDefaultSliceName)) {
2>
<option value="<?php print($line); ?>"><?php print($line);
?></option>
<?php

}
} else {
// error opening the file.
}
fclose ($ShandleSetNewDefaultSlice) ;
2>
</select>
<input name="SetNewDefaultSlice" type="submit"
class="FormFiledsl" id="SetNewDefaultSlice" tabindex="2" value="Set"
/>
</form>
<p>&nbsp;</p>
<p>&nbsp;</p>

<p>
<?php
for ($x=1; $x<=S$totalNumberOfSlices; S$x++) {
Shandle = fopen ("txt/Slice" . $x . "-FS.txt", "r");

if (Shandle) {
$line = fgets(S$handle); 2>
</p>
<p>&nbsp; </p>
<h2>Slice: <?php print($line); ?></h2>
<table width="700" border="0" cellspacing="0" cellpadding="0">
<?php
$1=0;
while (($line = fgets($Shandle)) !== false) { 2>
<tr class="row">
<td><?php $i++; print($line . "<br />"); 2></td>
</tr>
<?php
}
?2>
</table>
<?php
print ("<br />");
print ("<strong>Total Flowspaces population on this
slice:</strong> " . $i . "<br /><br />");
} else {
// error opening the file.
}
}
fclose ($Shandle); 2>
<blockgquote>
<h3>Hint</h3>
<p>Commands involved to extract info on this page: </p>
<ul>
<li>fvectl 1list-flowspace</1li>
</ul>
<p>Commands involved to manage FlowSpace rules through this
page:</p>
<ul>
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<li>fvctl add-flowspace</1li>
<li>fvctl remove-flowspace</li>

</ul>
</blockquote>
<script type="text/javascript">
var sprytextareal = new

Spry.Widget.ValidationTextarea ("sprytextareal”™, {minChars:0,
maxChars:5001}) ;
var sprytextfieldl = new
Spry.Widget.ValidationTextField ("sprytextfieldl", "integer",
{minValue:1, maxValue:10000, minChars:1});
var sprytextfield2 = new
Spry.Widget.ValidationTextField ("sprytextfield2", "none",
{minChars:1});
var sprytextfield3 = new
Spry.Widget.ValidationTextField ("sprytextfield3", "none", {minChars:3,
maxChars:20}) ;
</script>
<!-- InstanceEndEditable -->
</td>
</tr>
</table>
</tr>
<tr>
<td height="20" align="center">Created by Lefteris Mourikis (aka
finrod) for <a href="http://www.cn.ntua.gr/" target=" blank">Computer
Network Lab NTUA</a> (2014)</td>
</tr>
</table>
</body>
<!-- InstanceEnd --></html>

flowspaces.php

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN"
"http://www.w3.0rg/TR/xhtml1l/DTD/xhtmll-transitional.dtd">

<html xmlns="http://www.w3.0rg/1999/xhtml" style="height: 100%;"><!--
InstanceBegin template="/Templates/MainTemplate.dwt"

codeOutsideHTMLIsLocked="false" -->

<head>

<meta http-equiv="Content-Type" content="text/html; charset=utf-8" />
<!-- InstanceBeginEditable name="doctitle" -->

<title>FVSliceManager Flowspaces</title>

<!-- InstanceEndEditable -->

<!-- InstanceBeginEditable name="head" -->

<script src="SpryAssets/SpryValidationTextField.js"
type="text/javascript"></script>
<link href="SpryAssets/SpryValidationTextField.css" rel="stylesheet"
type="text/css" />
<!-- InstanceEndEditable -->
<style type="text/css">
body, td, th {
font-family: Tahoma, Geneva, sans-serif;
font-size: 12px;
color: #000;
}
body {
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background-color: #EEE;
margin-left: Opx;
margin-top: Opx;
margin-right: Opx;
margin-bottom: Opx;

}

h1l,h2,h3,h4,h5,h6 {
font-weight: bold;

}

hl {
font-size: 1l6px;
color: #036;

}

h2 {
font-size: 1l4dpx;
color: #069;

}

h3 {
font-size: 12px;
color: #09C;

}

</style>

<link href="css/site.css" rel="stylesheet" type="text/css" />
</head>

<body style="height: 100%;">
<table align="center" width="780" style="height:100%; border=0;
cellpadding:0; cellspacing:4; background-color:white">
<tr>
<td height="50" align="left" valign="middle" bgcolor="#CCFF33">
<table width="750" border="0" align="center" cellpadding="0"
cellspacing="0">
<tr>
<td width="150" align="center" valign="middle"><a
href="index.php" class="menulLinks"></a><img
src="images/FVSliceManager-logo.png" alt="FVSliceManagerLogo"
width="150" height="44" hspace="0" vspace="0" align="left" /> </td>
<td width="120" align="center" valign="middle"><hl><a
href="fvslices.php" class="menulLinks"></a><a href="index.php"
class="menuLinks">Stats</a></hl></td>
<td width="120" align="center" valign="middle"><hl><a
href="flowspaces.php" class="menulLinks"></a><a href="fvslices.php"
class="menuLinks">FVSlices</a></hl></td>
<td width="120" align="center" valign="middle"><hl><a
href="help.php" class="menulLinks"></a><a href="flowspaces.php"
class="menulLinks">FlowSpaces</a></hl></td>
<td width="120" align="center" valign="middle"><hl><a
href="about.php" class="menulLinks"></a><a href="help.php"
class="menulLinks">Help</a></hl></td>
<td width="120" align="center" valign="middle"><a
href="about.php" class="menulLinks">About</a></td>
</tr>
</table></td>
</tr>
<tr>
<td valign="top" class="MainCellBgImage">
<table width="100%" border="0" cellspacing="0" cellpadding="20">
<tr>
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<td>
<!-- InstanceBeginEditable name="EditRegionl Main" -->
<hl>FlowSpaces</hl>
<p>Display and manage FlowSpaces</p>
<?php

// First we need to count how many slices we have. We take that info
from file slices current-nameonly.txt
StotalNumberOfSlices = 0;

ShandleSlices = fopen("txt/slices_current—nameonly.txt", "r'y;
if (ShandleSlices) {
while (($line = fgets($ShandleSlices)) !== false) {

StotalNumberOfSlices++;
}
} else {
// error opening the file.
}
fclose ($handleSlices) ;

?>
<?php
for ($x=1; $x<=S$totalNumberOfSlices; S$x++) {
Shandle = fopen("txt/Slice" . $x . "-FS.txt", "r");
if (Shandle) {
$line = fgets($Shandle); 2>
<h2>Slice: <?php print($line); ?></h2>
<table width="700" border="0" cellspacing="0" cellpadding="0">
<?php
$i=0;
while (($line = fgets (Shandle)) !== false) { 2>
<tr class="row">
<td><?php $i++; print($line . "<br />"); ?2></td>
</tr>
<?php
}
?>
</table>
<?php
print ("<br />");
print ("<strong>Total Flowspaces population on this
slice:</strong> " . $i . "<br /><br />");

} else {
// error opening the file.
}
}
fclose (Shandle); 2>
<blockquote>
<h3>Hint</h3>
<p>Commands involved to extract info on this page: </p>
<ul>
<li>fvctl 1list-flowspace </1i>
</ul>
</blockgquote>
<!-- InstanceEndEditable -->
</td>
</tr>
</table>
</tr>
<tr>
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<td height="20" align="center">Created by Lefteris Mourikis (aka
finrod) for <a href="http://www.cn.ntua.gr/" target=" blank">Computer
Network Lab NTUA</a> (2014)</td>
</tr>
</table>
</body>
<!-- InstanceEnd --></html>

flowspaceAddFlowSpace.php

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN"
"http://www.w3.0rg/TR/xhtmll/DTD/xhtmll-transitional.dtd">

<html xmlns="http://www.w3.0rg/1999/xhtml" style="height: 100%;"><!--
InstanceBegin template="/Templates/MainTemplate.dwt"

codeOutsideHTMLIsLocked="false" -->

<head>

<meta http-equiv="Content-Type" content="text/html; charset=utf-8" />
<!-- InstanceBeginEditable name="doctitle" -->

<title>Add FlowSpace Submit</title>

<!-- InstanceEndEditable -->

<!-- InstanceBeginEditable name="head" -->

<!-- InstanceEndEditable -->

<style type="text/css">

body, td, th {
font-family: Tahoma, Geneva, sans-serif;
font-size: 12px;
color: #000;

}

body {
background-color: #EEE;
margin-left: Opx;
margin-top: Opx;
margin-right: Opx;
margin-bottom: Opx;

}

hl,h2,h3,h4,h5,h6 {
font-weight: bold;

}

hl {
font-size: lépx;
color: #036;

}

h2 {
font-size: 1l4px;
color: #069;

}

h3 {
font-size: 12px;
color: #09C;

}

</style>

<link href="css/site.css" rel="stylesheet" type="text/css" />
</head>

<body style="height: 100%;">
<table align="center" width="780" style="height:100%; border=0;
cellpadding:0; cellspacing:4; background-color:white">
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<tr>
<td height="50" align="left" valign="middle" bgcolor="#CCFF33">
<table width="750" border="0" align="center" cellpadding="0"
cellspacing="0">
<tr>
<td width="150" align="center" valign="middle"><a
href="index.php" class="menulLinks"></a><img
src="images/FVSliceManager-logo.png" alt="FVSliceManagerLogo"
width="150" height="44" hspace="0" vspace="0" align="left" /> </td>
<td width="120" align="center" valign="middle"><hl><a
href="fvslices.php" class="menulLinks"></a><a href="index.php"
class="menuLinks">Stats</a></hl></td>
<td width="120" align="center" valign="middle"><hl><a
href="flowspace.php" class="menulLinks"></a><a href="fvslices.php"
class="menuLinks">FVSlices</a></hl></td>
<td width="120" align="center" valign="middle"><hl><a
href="help.php" class="menulinks"></a><a href="flowspace.php"
class="menulLinks">FlowSpace</a></hl></td>
<td width="120" align="center" valign="middle"><hl><a
href="about.php" class="menuLinks"></a><a href="help.php"
class="menuLinks">Help</a></hl></td>
<td width="120" align="center" valign="middle"><a
href="about.php" class="menuLinks">About</a></td>
</tr>
</table></td>
</tr>
<tr>
<td valign="top" class="MainCellBgImage">
<table width="100%" border="0" cellspacing="0" cellpadding="20">

<tr>
<td>

<!-- InstanceBeginEditable name="EditRegionl Main" -->

<hl>Add FlowSpace Submit</hl>
<?php
// Let's put the POST variables to our variables
// ...while, at the same time, performing some cleanup to our variable
(CR LF removeal, etc)
$fvAddFlowSpaceName = str replace (array("\r\n", "\n", "\z", ' "), '',

$ POST["fvAddFlowSpaceName"]) ;

$fvAddFlowSpaceDPIDs = § POST["fvAddFlowSpaceDPIDs"];
$fvAddFlowSpacePriority = str replace (array("\r\n", "\n", "\r", ' "),
"', $ POST["fvAddFlowSpacePriority"]);

$fvAddFlowSpaceMatch = str replace (array("\r\n", "\n", "\r", ' "),
"', $ POST["fvAddFlowSpaceMatch"]);

$fvAddFlowSpaceFVSlice = str replace (array("\r\n", "\n", "\r", ' '),
'', $ POST["fvAddFlowSpaceFVSlice"]);

$fvAddFlowSpacePermission = str replace (array("\r\n", "\n", "\z", '
'y, '', $_POST["fvAddFlowSpacePermission"]);

// We open our file for writing
Shandle = fopen ("txt/formNewFlowSpaceRule.txt", "w");
if (Shandle) { ?>
<p>Request for new FlowSpace succesfuly submited. Please allow system
at least 10 seconds to
process your request.</p>

<h2>Hint</h2>
<blockqguote>

<p>Commands submited:</p>
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<ul>
<?php
S$fvAddFlowSpaceDPIDsList = array();
SfvctlCommand = array();
$3=0;
foreach(preg split ("/ ((\xr?\n)| (\r\n?))/", $fvAddFlowSpaceDPIDs)
as Sstrline) {
// Now we have to make sure that each line contains a valid
DPID. We perform a regex search with preg match
// If the line is consisted by a DPID, everyting is fine.
// If it contains a DPID, as well as, other characters we
keep just the DPID, stripping off the rest part.
// If we don't find any DPID inside the line, we Jjust skip
this line.
preg match( '/[0-7]1{1}[0-9A-Fa-£f]{1} (:[0-9A-Fa-£]1{2}){7}/",
SstrLine, Smatch );
if (strlen($match[0]) > 1) { S$fvAddFlowSpaceDPIDsList[$]] =
Smatch([0]; S$j++; }
}
S$fvOutputToFile = "";
for ($z=0; $z<count ($fvAddFlowSpaceDPIDsList); S$z++ ) {
// Now we have a "clean" array chich contains only valid

DPIDs

// So, let's build the commands array $fvctlCommand

SfvctlCommand([$z] = "add-flowspace " . S$fvAddFlowSpaceName
. " " . $fvAddFlowSpaceDPIDsList[$z] . " " . $fvAddFlowSpacePriority
" " S$fvAddFlowSpaceMatch . " " . $fvAddFlowSpaceFVSlice . "="
S$fvAddFlowSpacePermission . "\n";

//$fvctlCommand[$z] = str replace (array("\r"), '',

SfvctlCommand[$z]) ;
SfvOutputToFile = S$fvOutputToFile . $fvctlCommand[$z];
?><1li>fvctl add-flowspace <?php print ($fvctlCommand([$z]);
?></1i>
<?php
}
//print ("Commands: " . $fvOutputToFile . "<br />");
fwrite (Shandle, $fvOutputToFile);

//print ("Count: " . count ($fvAddFlowSpaceDPIDsList) . "<br />");
?>
</ul>
</blockquote>
<p><a href="flowspace.php" target=" self">Return to FlowSpace page</a>
</p>

<?php } else {
// error opening the file.
?>
We are very sorry. There was a problem submiting your request.
Please contact your technical administrator.
<?php
}
fclose ($Shandle) ;
2> <!-- InstanceEndEditable -->
</td>
</tr>
</table>
</tr>
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<tr>
<td height="20" align="center">Created by Lefteris Mourikis (aka

finrod) for <a href="http://www.cn.ntua.gr/" target=" blank">Computer
Network Lab NTUA</a> (2014)</td>

</tr>
</table>
</body>
<!-- InstanceEnd --></html>

flowspaceRemoveFlowspace.php

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN"
"http://www.w3.0rg/TR/xhtmll/DTD/xhtmll-transitional.dtd">

<html xmlns="http://www.w3.0rg/1999/xhtml" style="height: 100%;"><!--
InstanceBegin template="/Templates/MainTemplate.dwt"

codeOutsideHTMLIsLocked="false" -->

<head>

<meta http-equiv="Content-Type" content="text/html; charset=utf-8" />
<!-- InstanceBeginEditable name="doctitle" -->

<title>Remove FlowSpace Submit</title>

<!-- InstanceEndEditable -->

<!-- InstanceBeginEditable name="head" -->

<!-- InstanceEndEditable -->

<style type="text/css">

body, td, th {
font-family: Tahoma, Geneva, sans-serif;
font-size: 12px;
color: #000;

}

body {
background-color: #EEE;
margin-left: Opx;
margin-top: Opx;
margin-right: Opx;
margin-bottom: Opx;

}

h1l,h2,h3,h4,h5,h6 {
font-weight: bold;

}

hl {
font-size: 1lé6px;
color: #036;

}

h2 {
font-size: 1l4px;
color: #069;

}

h3 {
font-size: 12px;
color: #09C;

}

</style>

<link href="css/site.css" rel="stylesheet" type="text/css" />
</head>

<body style="height: 100%;">
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<table align="center" width="780" style="height:100%; border=0;
cellpadding:0; cellspacing:4; background-color:white">
<tr>
<td height="50" align="left" valign="middle" bgcolor="#CCFF33">
<table width="750" border="0" align="center" cellpadding="0"
cellspacing="0">
<tr>
<td width="150" align="center" valign="middle"><a
href="index.php" class="menulLinks"></a><img
src="images/FVSliceManager-logo.png" alt="FVSliceManagerLogo"
width="150" height="44" hspace="0" vspace="0" align="left" /> </td>
<td width="120" align="center" valign="middle"><hl><a
href="fvslices.php" class="menulLinks"></a><a href="index.php"
class="menuLinks">Stats</a></hl></td>
<td width="120" align="center" valign="middle"><hl><a
href="flowspace.php" class="menuLinks"></a><a href="fvslices.php"
class="menuLinks">FVSlices</a></hl></td>
<td width="120" align="center" valign="middle"><hl><a
href="help.php" class="menulLinks"></a><a href="flowspace.php"
class="menulLinks">FlowSpace</a></hl></td>
<td width="120" align="center" valign="middle"><hl><a
href="about.php" class="menuLinks"></a><a href="help.php"
class="menuLinks">Help</a></hl></td>
<td width="120" align="center" valign="middle"><a
href="about.php" class="menuLinks">About</a></td>
</tr>
</table></td>
</tr>
<tr>
<td valign="top" class="MainCellBgImage">
<table width="100%" border="0" cellspacing="0" cellpadding="20">
<tr>
<td>
<!-- InstanceBeginEditable name="EditRegionl Main" -->
<hl>Remove FlowSpace Submit</hl>
<?php
// Let's get the FlowSpace name to remove from the POST variable
// while, at the same time, performing some cleanup to our variable
(CR LF removeal, etc)
$fvFlowSpaceToRemove= str replace (array("\r\n", "\n", "\r", ' "), '',
$ POST["fvFlowSpaceToRemove"]);

// We open our file for writing
Shandle = fopen ("txt/formRemoveFlowSpaceRule.txt", "w");
if (Shandle) {
fwrite (Shandle, $fvFlowSpaceToRemove) ;
?>
<p>Request for FlowSpace removal succesfuly submited.
Please allow system at least 10 seconds to
process your request.</p>
<p><a href="flowspace.php" target=" self">Return to
FlowSpace page</a> </p>
<?php } else {
// error opening the file.
>
We are very sorry. There was a problem submiting your request.
Please contact your technical administrator.
<?php
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}
fclose (Shandle) ;
?> <!-- InstanceEndEditable -->
</ta>
</tr>
</table>
</tr>
<tr>
<td height="20" align="center">Created by Lefteris Mourikis (aka
finrod) for <a href="http://www.cn.ntua.gr/" target=" blank">Computer
Network Lab NTUA</a> (2014)</td>
</tr>
</table>
</body>
<!-- InstanceEnd --></html>

flowspaceSetNewDefaultSlice.php

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN"
"http://www.w3.0rg/TR/xhtmll/DTD/xhtmll-transitional.dtd">

<html xmlns="http://www.w3.0rg/1999/xhtml" style="height: 100%;"><!--
InstanceBegin template="/Templates/MainTemplate.dwt"

codeOutsideHTMLIsLocked="false" -->

<head>

<meta http-equiv="Content-Type" content="text/html; charset=utf-8" />
<!-- InstanceBeginEditable name="doctitle" -->

<title>Set New Default Slice Submit</title>

<!-- InstanceEndEditable -->

<!-- InstanceBeginEditable name="head" -->

<!-- InstanceEndEditable -->

<style type="text/css">

body, td, th {
font-family: Tahoma, Geneva, sans-serif;
font-size: 12px;
color: #000;

}

body {
background-color: #EEE;
margin-left: Opx;
margin-top: Opx;
margin-right: Opx;
margin-bottom: Opx;

}

hl,h2,h3,h4,h5,h6 {
font-weight: bold;

}

hl {
font-size: 1lo6px;
color: #036;

}

h2 {
font-size: 1l4px;
color: #069;

}

h3 {

font-size: 12px;
color: #09C;
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}

</style>

<link href="css/site.css" rel="stylesheet" type="text/css" />
</head>

<body style="height: 100%;">
<table align="center" width="780" style="height:100%; border=0;
cellpadding:0; cellspacing:4; background-color:white">
<tr>
<td height="50" align="left" valign="middle" bgcolor="#CCFF33">
<table width="750" border="0" align="center" cellpadding="0"
cellspacing="0">
<tr>
<td width="150" align="center" valign="middle"><a
href="index.php" class="menulLinks"></a><img
src="images/FVSliceManager-logo.png" alt="FVSliceManagerLogo"
width="150" height="44" hspace="0" vspace="0" align="left" /> </td>
<td width="120" align="center" valign="middle"><hl><a
href="fvslices.php" class="menulinks"></a><a href="index.php"
class="menulLinks">Stats</a></hl></td>
<td width="120" align="center" valign="middle"><hl><a
href="flowspace.php" class="menuLinks"></a><a href="fvslices.php"
class="menuLinks">FVSlices</a></hl></td>
<td width="120" align="center" valign="middle"><hl><a
href="help.php" class="menulLinks"></a><a href="flowspace.php"
class="menulLinks">FlowSpace</a></hl></td>
<td width="120" align="center" valign="middle"><hl><a
href="about.php" class="menulLinks"></a><a href="help.php"
class="menulLinks">Help</a></hl></td>
<td width="120" align="center" valign="middle"><a
href="about.php" class="menuLinks">About</a></td>
</tr>
</table></td>
</tr>
<tr>
<td valign="top" class="MainCellBgImage">
<table width="100%" border="0" cellspacing="0" cellpadding="20">
<tr>
<td>
<!-- InstanceBeginEditable name="EditRegionl Main" -->
<hl>Set Default Slice Submit</hl>
<?php
// Let's get the new Deafult Slice Name from the POST variable
// while, at the same time, performing some cleanup to our variable
(CR LF removeal, etc)
$fvNewDefaultSliceName= str replace (array("\r\n", "\n", "\r", ' '),
'', $ POST["fvNewDefaultSlice"]);

// We open our file for writing
Shandle = fopen ("txt/fv-DefaultSlice.txt", "w");
if (Shandle) {
fwrite ($Shandle, S$fvNewDefaultSliceName) ;

?>

<p>New Default Slice succesfuly submited. Please allow
system at least 10 seconds to

set your new Default Slice.</p>

<p><a href="flowspace.php" target=" self">Return to

FlowSpace page</a> </p>
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<?php } else {
// error opening the file.
2>
We are very sorry. There was a problem submiting your request.
Please contact your technical administrator.
<?php
}
fclose (Shandle) ;
2> <!-- InstanceEndEditable -->
</td>
</tr>
</table>
</tr>
<tr>
<td height="20" align="center">Created by Lefteris Mourikis (aka
finrod) for <a href="http://www.cn.ntua.gr/" target=" blank">Computer
Network Lab NTUA</a> (2014)</td>
</tr>
</table>
</body>
<!-- InstanceEnd --></html>

help.php

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN"
"http://www.w3.0rg/TR/xhtmll/DTD/xhtmll-transitional.dtd">

<html xmlns="http://www.w3.0rg/1999/xhtml" style="height: 100%;"><!--
InstanceBegin template="/Templates/MainTemplate.dwt"

codeOutsideHTMLIsLocked="false" -->

<head>

<meta http-equiv="Content-Type" content="text/html; charset=utf-8" />
<!-- InstanceBeginEditable name="doctitle" -->

<title>FVSliceManager Help</title>

<!-- InstanceEndEditable -->

<!-- InstanceBeginEditable name="head" -->

<!-- InstanceEndEditable -->

<style type="text/css">

body, td, th {
font-family: Tahoma, Geneva, sans-serif;
font-size: 12px;
color: #000;

}

body {
background-color: #EEE;
margin-left: Opx;
margin-top: Opx;
margin-right: Opx;
margin-bottom: Opx;

}

hl,h2,h3,h4,h5,h6 {
font-weight: bold;

}

hl {
font-size: 1l6px;
color: #036;
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font-size: 1l4px;
color: #069;

h3 {
font-size: 12px;
color: #09C;

}

</style>

<link href="css/site.css" rel="stylesheet" type="text/css" />
</head>

<body style="height: 100%;">
<table align="center" width="780" style="height:100%; border=0;
cellpadding:0; cellspacing:4; background-color:white">
<tr>
<td height="50" align="left" valign="middle" bgcolor="#CCFF33">
<table width="750" border="0" align="center" cellpadding="0"
cellspacing="0">
<tr>
<td width="150" align="center" valign="middle"><a
href="index.php" class="menuLinks"></a><img
src="images/FVSliceManager-logo.png" alt="FVSliceManagerLogo"
width="150" height="44" hspace="0" vspace="0" align="left" /> </td>
<td width="120" align="center" valign="middle"><hl><a
href="fvslices.php" class="menulLinks"></a><a href="index.php"
class="menuLinks">Stats</a></hl></td>
<td width="120" align="center" valign="middle"><hl><a
href="flowspace.php" class="menuLinks"></a><a href="fvslices.php"
class="menulLinks">FVSlices</a></hl></td>
<td width="120" align="center" valign="middle"><hl><a
href="help.php" class="menulLinks"></a><a href="flowspace.php"
class="menuLinks">FlowSpace</a></hl1></td>
<td width="120" align="center" valign="middle"><hl><a
href="about.php" class="menulLinks"></a><a href="help.php"
class="menulLinks">Help</a></hl></td>
<td width="120" align="center" valign="middle"><a
href="about.php" class="menuLinks">About</a></td>
</tr>
</table></td>
</tr>
<tr>
<td valign="top" class="MainCellBgImage">
<table width="100%" border="0" cellspacing="0" cellpadding="20">
<tr>
<td>
<!-- InstanceBeginEditable name="EditRegionl Main" -->
<hl>Help</hl>
<p>[FVSliceManager minihelp]</p>
<!-- InstanceEndEditable -->
</td>
</tr>
</table>
</tr>
<tr>
<td height="20" align="center">Created by Lefteris Mourikis (aka
finrod) for <a href="http://www.cn.ntua.gr/" target=" blank">Computer
Network Lab NTUA</a> (2014)</td>
</tr>
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</table>
</body>
<!-- InstanceEnd --></html>

about.php

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN"
"http://www.w3.0rg/TR/xhtmll/DTD/xhtmll-transitional.dtd">

<html xmlns="http://www.w3.0rg/1999/xhtml" style="height: 100%;"><!--
InstanceBegin template="/Templates/MainTemplate.dwt"

codeOutsideHTMLIsLocked="false" -->

<head>

<meta http-equiv="Content-Type" content="text/html; charset=utf-8" />
<!-- InstanceBeginEditable name="doctitle" -->

<title>FVSliceManager About</title>

<!-- InstanceEndEditable -->

<!-- InstanceBeginEditable name="head" -->

<!-- InstanceEndEditable -->

<style type="text/css">

body, td, th {
font-family: Tahoma, Geneva, sans-serif;
font-size: 12px;
color: #000;

}

body {
background-color: #EEE;
margin-left: Opx;
margin-top: Opx;
margin-right: Opx;
margin-bottom: Opx;

}

hl,h2,h3,h4,h5,h6 {
font-weight: bold;

}

hl {
font-size: lépx;
color: #036;

}

h2 {
font-size: 1l4px;
color: #069;

}

h3 {
font-size: 12px;
color: #09C;

}

</style>

<link href="css/site.css" rel="stylesheet" type="text/css" />
</head>

<body style="height: 100%;">
<table align="center" width="780" style="height:100%; border=0;
cellpadding:0; cellspacing:4; background-color:white">
<tr>
<td height="50" align="1left" valign="middle" bgcolor="#CCFF33">
<table width="750" border="0" align="center" cellpadding="0"
cellspacing="0">
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<tr>
<td width="150" align="center" valign="middle"><a
href="index.php" class="menulLinks"></a><img
src="images/FVSliceManager-logo.png" alt="FVSliceManagerLogo"
width="150" height="44" hspace="0" vspace="0" align="left" /> </td>
<td width="120" align="center" valign="middle"><hl><a
href="fvslices.php" class="menulLinks"></a><a href="index.php"
class="menuLinks">Stats</a></hl></td>
<td width="120" align="center" valign="middle"><hl><a
href="flowspace.php" class="menulLinks"></a><a href="fvslices.php"
class="menulLinks">FVSlices</a></hl></td>
<td width="120" align="center" valign="middle"><hl><a
href="help.php" class="menulLinks"></a><a href="flowspace.php"
class="menuLinks">FlowSpace</a></hl></td>
<td width="120" align="center" valign="middle"><hl><a
href="about.php" class="menuLinks"></a><a href="help.php"
class="menuLinks">Help</a></hl></td>
<td width="120" align="center" valign="middle"><a
href="about.php" class="menuLinks">About</a></td>
</tr>
</table></td>
</tr>
<tr>
<td valign="top" class="MainCellBgImage">
<table width="100%" border="0" cellspacing="0" cellpadding="20">
<tr>
<td>
<!-- InstanceBeginEditable name="EditRegionl Main" -->
<hl>About</hl>
<h2>FVSliceManager web application</h2>
<p><strong>FVSliceManager version:</strong> 0.1.9 [Alpha] (2014-
11-03)</p>
<p>Created by Lefteris Mourikis (aka finrod) for
<strong>Computer Network Lab NTUA
(2014)</strong></p>

<h2>Flowvisor information </h2>
<p>
<?php
Shandle = fopen ("txt/fv-about.txt", "r");
if (Shandle) {

>
Flowvisor version: <strong><?php $line = fgets (Shandle);

print ($line); ?></strong><br />

Flowvisor path: <strong><?php $line = fgets (Shandle);
print ($line); ?></strong><br />

Flowvisor daemon status: <strong><?php $line = fgets ($handle);
print ($line); ?></strong></p>
<?php
} else {

// error opening the file.

}
fclose (Shandle) ;
?>

<h2>Debug: Text files listing</h2>

<p>Get a list of all configuraion and status files <a
href="txt/" target=" blank">here</a>.</p>

<h2>Links</h2>

<ul>
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<li>Computer Network Lab NTUA</1i>
<li>Confluence</1li>
</ul>
<!-- InstanceEndEditable -->
</td>
</tr>
</table>
</tr>
<tr>
<td height="20" align="center">Created by Lefteris Mourikis (aka
finrod) for <a href="http://www.cn.ntua.gr/" target=" blank">Computer
Network Lab NTUA</a> (2014)</td>
</tr>
</table>
</body>
<!-- InstanceEnd --></html>

site.css

.menulLinks {
font-family: Tahoma, Geneva, sans-serif;
font-size: 1l6px;
font-style: normal;
font-weight: bold;
color: #036;
text-decoration: none;

}

.MainCellBgImage {
background-image: url (../images/logoConfluence.png) ;
background-repeat: no-repeat;
background-position: 431lpx Opx;

}

tr.row td {
border-top-width: lpx;
border-right-width: 0;
border-bottom-width: 1lpx;
border-left-width: 0;
border-top-style: none;
border-right-style: none;
border-bottom-style: solid;
border-left-style: none;
border-top-color: #CCC;
border-right-color: #CCC;
border-bottom-color: #CCC;
border-left-color: #CCC;

} .ParagraphCode {
font-family: "Courier New", Courier, monospace;
font-size: 12px;

}

.FormFiledsl {
font-family: Tahoma, Geneva, sans-serif;
font-size: 12px;
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