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Univerzita Palackého
v Olomouci

KUPNIi SMLOUVA
¢. 110/0VZ/PV/2023

SMLUVNIi STRANY:

KUPUJICI: UNIVERZITA PALACKEHO V OLOMOUCI

vefejna vysoka Skola zfizena zakonem ¢&. 111/1998 Sb., o vysokych Skolach a o zméné a
doplnéni nékterych zakonu (zakon o vysokych Skolach), ve znéni pozdéjSich predpist

se sidlem: Krizkovského 511/8, 771 47 Olomouc, Ceska republika
rektor: prof. MUDr. Martin Prochazka, Ph.D.

osoba opravnéna jednat
ve vécech technickych:

ICQ: 61989592
DIC: CZ61989592
bankovni spojeni:

c.u.:
(dale jen ,Kupujici“) na strané jedné

a
PRODAVAUJICI: ALFA NOBEL s.r.o.

se sidlem: Denisova 277/16, 779 00 Olomouc

zapis v obchodnim rejstfiku: u Krajského soudu v Ostravé, oddil C, vliozka 62321
statutarni organ: Martin Svoboda, jednatel

osob opravnéna jednat

ve vécech smluvnich: Martin Svoboda

osoba opravnéna jednat

ve vécech technickych: Martin Svoboda

ICO: 04092121

DIC: CZ04092121

¢.u.

(dale jen ,Prodavajici“) na strané druhé

uzaviraji nize uvedeného dne, mésice a roku podle ust. § 2079 a nasl. zakona ¢. 89/2012
Sb., ob&anského zakoniku, ve znéni pozdéjSich piedpist (dale jen ,ob&ansky zakonik®), tuto
kupni smlouvu (dale jen ,smlouva®) v ramci Narodniho planu obnovy pro oblast vysokych
Skol pro roky 2022-2024, projekt €. NPO_UPOL_MSMT-16589/2022.

Kupuijici s Prodavajicim uzaviraji tuto smlouvu v disledku skutecCnosti, ze Prodavajici byl
Kupujicim vybran v otevieném zadavacim fizeni dle zakona €. 134/2016 Sb., o zadavani
vefejnych zakazek, v u€inném znéni, s nazvem ,,CVT/UPOL/NPO - Agregac¢ni smérovaci
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sady“ 2. céast verejné zakazky - Agregacni smérovaci sady pro metropolitni
interkomunikaci jako dodavatel této verejné zakazky.

I. Predmeét plnéni

1. Pfedmétem plnéni podle této smlouvy:

a) je dodavka, instalace, konfigurace a zprovoznéni sady agregacnich smérovacich
sitovych prvka, vSe dle technické specifikace, ktera je uvedena v pfiloze €. 1 této
smlouvy, vCetné dopravy do mista pInéni a zajisténi zaru¢niho servisu a technické
podpory po dobu zaruky a propojeni novych dodavek se stavajicimi systémy
Kupujiciho;

b) jsou rovnéz veSkeré optické i metalické propojovaci i napajeci kabely, SFP(+)
moduly, montazni sady pro instalaci dodavanych prvkl dovnitf stavajicich datovych
rozvadéCl a ostatni instalaCni material, instalace a konfigurace vSech dodanych
sitovych prvkd, tj. apIné, funkéni a bezvadné provedeni vSech souvisejicich
instalaénich praci, v€etné dodavek potfebnych materiald a zafizeni nezbytnych pro
fadné dokonéeni pfedmétu plnéni a zajisténi jeho provozuschopnosti. Nabizené
technické feSeni musi byt plné kompatibilni se stavajici pocitaCovou siti na Univerzité
Palackého v Olomouci;

c) je uklid a odvoz vSech oball z mista plnéni a dalSich materiald pouzivanych pfi
vlastni instalaci v souladu s ustanovenimi zakona ¢. 541/2020 Sb., o odpadech, ve
znéni pozdéjSich predpisu.

2. Prodavajici se zavazuje odevzdat za touto smlouvou sjednanych podminek Kupujicimu
zbozi specifikované v pfiloze €. 1 této smlouvy a umoznit mu nabyt viastnické pravo
k tomuto zbozi, v€etné provedeni jeho instalace do stavajici infrastruktury a poskytovat
zarucni servis zbozi za podminek stanovenych dale touto smlouvou. Prodavajici neni
opravnén odevzdat Kupujicimu vétSi mnozstvi zbozi ve smyslu § 2093 obc&anského
zakoniku. Smluvni strany si ujednaly, Zze § 2099 odst. 2 obCanského zakoniku se
nepouZzije.

3. Kupujici se zavazuji zbozi pfevzit a zaplatit za néj sjednanou kupni cenu zplsobem a
v terminu sjednanymi touto smlouvou.

4. Prodavajici ve smyslu § 2103 ob&anského zakoniku ujistuje, Ze zbozi je bez vad, je nové
a nerepasovane.

5. Zbozi musi byt pIné funkéni, bez dalSich dodatecnych nakladi ze strany Kupujiciho.

6. Prodavajici prohladuje, ze zbozi je originalni, nové, urCené pro evropsky trh, ziskané
legalné a umoziuje vyuziti Kupujicim jako koncovym zakaznikem v souladu s
distribu¢nimi a licenénimi podminkami vyrobce zafizeni. V databazi vyrobce (pokud
existuje) musi byt Kupujici veden jako prvni uzivatel produktd a
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licenci/subskripci/opera¢nich systémui. Pokud v databazi vyrobce bude uveden jiny
koncovy uzivatel nez Kupujici, bude se jednat o porudeni podminky originalniho a
noveho zafizeni.

II. Termin a misto dodani

Prodavaijici se zavazuje dodat a instalovat zbozi v misté dodani, v€etné dodani vSech
zakonnych podkladd ke zbozi, provedeni vSech zkouSek ovéfujicich spinéni technickych
parametrl danych touto smlouvou a Uklidu mista plnéni, to vSe nejpozdéji do 200
kalendarnich dnu ode dne nabyti Uucinnosti této smlouvy.

Misto dodani: Centrum vypocetni techniky Univerzity Palackého v Olomouci, Datové
centrum, Biskupské nam. 1, 779 00 Olomouc, Ceska republika. Osoba opravnéna

k prevzeti zbozi za Kupujiciho: ||| il ncbo jim povérena osoba.

Smluvni strany si ujednaly, ze ustanoveni § 2126 a § 2127 obc&anského zakoniku o
svépomocnem prodeji se v pfipadé prodleni Kupujiciho s pfevzetim zboZi nepouZije.

lll. Kupnicena
Celkova kupni cena zboZi €ini 1.613.000,00 K& bez DPH. Prodavajici je platce DPH.

Celkova kalkulace kupni ceny je soucasti pfilohy €. 1 této smlouvy. DPH bude uétovana
ve vysi urcené podle pravnich pfedpist ucinnych ke dni uskute¢néni zdanitelného pinéni.

. Vkupni cené jsou zahrnuty veSkeré naklady spojené s dodanim zbozi a zisk

Prodavajiciho spojené s dodanim zboZi (zejména doprava zbozi na misto dodani, clo,
pojisténi, instalace zbozi, dodani vSech zakonnych podkladd ke zbozi, kompletni
zajisténi zarucniho servisu a technické podpory po dobu zaruky, uklid mista pInéni).

Kupni cena je sjednana jako cena pevna, nejvySe pfipustna a maximalni, zahrnuje
vesSkeré naklady spojené s dodanim zboZzi. Zména kupni ceny je mozna pouze a jen za
pfedpokladu, Ze dojde po uzavieni této smlouvy ke zménam sazeb dané z pfidané
hodnoty.

Prodavajici odpovida za to, ze sazba dané z pfidané hodnoty v okamziku fakturace je
stanovena v souladu s u€innymi pravnimi pfedpisy.

IV. Platebni podminky

Platba za dodavku zboZi probéhne na zakladé fadné vystaveného danového dokladu
(faktury), obsahujicich vSechny nalezitosti, ve lh(té splatnosti do 30 kalendafnich dna
ode dne jejiho prokazatelného doru€eni Kupujicimu. Faktura budou vystavena
Prodavajicim nejdfive po dodani zboZi, jeho fadné a uplné instalaci, dodani zdkonnych
dokladl, provedeni vSech zkouSek ovétujicich splnéni technickych parametrd danych
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touto smlouvou, coz bude potvrzeno protokolem o dodani a instalaci zbozi. Dokladem o
fadném splnéni zavazkd uvedenych v pfedchozi vété prodavajicim je datovany
pfedavaci protokol opatfeny podpisy opravnénych osob obou smluvnich stran jednat ve
vécech technickych.

2. Prodavajicim vystavena faktura musi obsahovat vSechny nélezZitosti dafiového dokladu
v souladu se zakonem ¢&. 235/2004 Sb., o dani z pfidané hodnoty, ve znéni pozdéjSich
predpisi a nalezitosti obchodni listiny dle § 435 obCanského zakoniku a soucasné
identifikaci smlouvy, na jejimz zakladé bylo plnéno. Fakturu prodavajici opatfi razitkem a
podpisem osoby opravnéné ji vystavit. Dafovy doklad bude obsahovat Cislo této smlouvy
a identifikaci projektu dle této smlouvy.

3. Nebude-li faktura vystavena Prodavajicim obsahovat nékterou povinnou nalezitost nebo
Prodavaijici chybné vyuctuje cenu nebo DPH, je Kupuijici opravnén pfed uplynutim Ihaty
splatnosti vratit fakturu Prodavajicimu k provedeni opravy s vyznacenim divodu vraceni.
Prodavajici provede opravu vystavenim nové faktury. Dnem odeslani vadné faktury
Prodavajicimu prestava bézet plvodni lhita splatnosti a nova Ih(ita splatnosti bézi znovu
ode dne doruceni nové faktury Kupujicimu.

4. Smluvni strany se dohodly na tom, ze zavazek zaplatit kupni cenu je spinén dnem
odepsani pfislusné ¢astky z uctu Kupujiciho ve prospéch uctu Prodavajiciho uvedeného
v zahlavi této smlouvy.

5. Prodavajici zajisti fadné a v€asné plnéni financnich zavazkua svym poddodavatelim, kdy
za fadné a v€asné plnéni se povazuje plné uhrazeni poddodavatelem vystavenych faktur
za plnéni poskytnuta prodavajicimu k provedeni zavazkl vyplyvajicich ze smlouvy, a to
vzdy nejpozdéji do 15 dnl od obdrzeni platby ze strany kupujiciho za konkrétni pinéni
(pokud jiz splatnost poddodavatelem vystavené faktury nenastala dfive). Prodavajici se
zavazuje prenést totoZnou povinnost do dalSich urovni dodavatelského fetézce a zavazat
své poddodavatele k plnéni a Sifeni této povinnosti tézZ do nizSich urovni dodavatelského
fetézce. Kupujici je opravnén pozadovat pfedlozeni dokladi o provedenych platbach
poddodavatelim a smlouvy uzaviené mezi Prodavajicim a poddodavateli. Nesplnéni
povinnosti Prodavajiciho dle tohoto ujednani smlouvy se povazuje za podstatné poruseni
smlouvy s moznosti odstoupeni Kupujicim od této smlouvy. Odstoupeni od této smlouvy
je v takovém pfipadé ucinné dorucenim pisemného oznameni o odstoupeni od smlouvy
druhé smluvni strané.

V. Instalace zbozi

1. Vramci instalace zboZi v misté dodani, je Prodavajici povinen prokazat zejména, nikoliv
vSak vyluéné, plnou funk&nost a spinéni viech parametri zbozi v souladu s nabidkou
Prodavajiciho, ktera tvofi nedilnou soucast smlouvy jako pfiloha €. 1. Pfi instalaci zbozi
v misté dodani je Prodavajici povinen také realizovat vSechny c&innosti souvisejici
s konfiguraci a propojenim zbozi do stavajici infrastruktury Univerzity Palackého
v Olomouci.
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VI. Zaruka za jakost, odpovédnost Prodavajiciho za vady

Prodavajici poskytuje na zboZi zaruku za jakost podle § 2113 a nasl. ob&anského
zakoniku v délce 24 mésicu ode dne podpisu predavaciho protokolu dle €l. V. odst. 2 této
smlouvy.

Prodavaijici garantuje rychlost servisniho zasahu v dobé zaruky (nastup na odstranéni
vad) nejpozdéji do 24 hodin od okamziku ohlaSeni vady (telefon, e-mail, helpdesk).
Jednotlivé vady v zaruéni dob& musi byt odstranény nejpozdéji do 30 kalendarnich dnu
ode dne zahajeni odstrafiovani vad, nedohodnou-li se osoby opravnéné jednat ve vécech
technickych za smluvni strany pisemné jinak, a to v pfipadé vad, které nebrani provozu
zbozi. Jestlize se vyskytne vada, ktera brani provozu zboZzZi, je Prodavajici povinen
odstranit takovou vadu do 10 kalendafnich dnd od nahlaseni. Prodavajici je povinen
odstranovat jednotlivé vady v misté pInéni, neni-li to prokazatelné technicky mozné,
vadnou ¢ast zboZi Prodavajici protokolarné prfevezme do opravy po pisemném
odsouhlaseni navrzeného postupu Kupujicim.

Jednotné kontaktni misto pro oznamovani vad a servisnich pozadavku:

Prava z vadného pInéni si smluvni strany ujednaly odchylné od § 2106 a nasl.
ob&anského zakoniku. Jestlize dodate¢né vyjde najevo vada nebo vady mazou Kupujici
zvolit jedno z nasledujicich prav z vadného plnéni: pravo na bezplatnou opravu zboZzi,
pravo na dodani nového ¢i chybéjiciho zbozi, vSe nejpozdéji do 10 kalendarnich dni ode
dne oznameni vady, pravo na pfiméfenou slevu z dohodnuté ceny zbozi, odpovidajici
povaze a rozsahu vady, pravo na odstoupeni od této smlouvy. ZboZi k opravé prebira
Prodavajici na adrese mista plnéni, nedohodnou-li se smluvni strany jinak. Prodavajici
nepozaduje pfedani do opravy v originalnim obalu. Smluvni strany si ujednaly, ze § 2110
obCanského zakoniku se nepouzije; Kupuijici je tedy opravnén pro vady odstoupit od
smlouvy nebo pozadovat dodani nového zbozZi bez ohledu na skuteCnost, zda mize
zbozi vratit, popf. vratit je ve stavu, v jakém je obdrzel.

VIl. Utvrzeni zavazku

Smluvni strany si pro pfipad poruseni smluvené povinnosti ujednavaji smluvni pokuty

v podobé, jak je upravuji nasledujici odstavce smlouvy. Ani jedna ze smluvnich stran

ujednané smluvni pokuty nepovazuje za nepfiméfené s ohledem na hodnotu jednotlivych

utvrzovanych smluvnich povinnosti:

1.1. Prodavajici se zavazuje uhradit Kupujicimu smluvni pokutu ve vySi 0,2 % z celkové
kupni ceny bez DPH dle &l. IV. odst. 1 této smlouvy za kazdy zapocaty den prodleni
se smluvné stanovenym terminem dodani ve smyslu €l. lll. odst. 1 této smlouvy.

1.2. Prodavajici se zavazuje uhradit Kupujicimu smluvni pokutu ve vySi 0,1 % z celkové
kupni ceny bez DPH dle ¢&l. IV. odst. 1 této smlouvy za kazdou i zapo€atou hodinu po
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marném uplynuti lhity k nastupu k opravé vad v dobé zaruky a za kazdy i zapocaty
den po marném uplynuti Ihty k opravé vad dle €l. VII. odst. 2. této smlouvy, a to za
kazdy jednotlivy pfipad samostatné.

1.3. V pfipadé, ze v prlbéhu zaruéni doby Kupuijici zjisti, ze vlastnosti (zejm. technické
parametry) zboZi jsou prokazatelné v rozporu s touto smlouvou (nesplfuji minimalni
pozadované parametry uvedené v pfiloze €. 1 smlouvy), mize Kupujici pozadovat
po Prodavajicim jednorazovou smluvni pokutu ve vysi 5.000,00 K¢.

Smluvni strany se dohodly, Zze § 2050 ob&anského zakoniku se nepouZije, tj. ze se
smluvni pokuty se nezapocitavaji na nahradu pfipadné vzniklé Skody, kterou Ize vymahat
samostatné v pIné vySi vedle smluvni pokuty.

Splatnost vyucétovanych smluvnich pokut je 30 dnd od data doruceni pisemného
vyuctovani pfislusné smluvni strané a za den zaplaceni bude povazovan den odepsani
Castky smluvni pokuty z uctu pfislusné smluvni strany ve prospéch uctu, ktery bude
uveden ve vyuctovani smluvni pokuty.

Smluvni pokuty je Kupujici opravnén zapocist ve smyslu ust. § 1982 a nasl. ob&anského
zakoniku proti i nesplatné pohledavce Prodavajiciho na uhradu kupni ceny.

VIIl. Zavérec¢na ujednani

Prodavajici je osobou povinnou spoluplsobit pfi vykonu finan¢ni kontroly ve smyslu
ustanoveni § 2 pism. e) zadkona &. 320/2001 Sb., o finan¢ni kontrole ve veiejné sprave,
ve znéni pozdéjSich predpisl, je. Tyto zavazky Prodavajiciho se vztahuji i na jeho
smluvni partnery, podilejici se na pInéni této smlouvy.

Kupuijici si vyhrazuje pravo zvefejnit Uplny obsah této smlouvy.

Tato smlouva se v otazkach v ni vyslovné neupravenych fidi obéanskym zakonikem a
pravnim fadem Ceské republiky.

Ujednani této smlouvy jsou vzajemné oddélitelna. Pokud jakakoli ¢ast zavazku podle této
smlouvy je nebo se stane neplatnou & nevymahatelnou, nebude to mit vliv na platnost a
vymahatelnost ostatnich zavazkid podle této smlouvy a smluvni strany se zavazuji
nahradit takovouto neplatnou nebo nevymahatelnou Cast zavazku novou, platnou a
vymahatelnou ¢asti zavazku, jejiz pfedmét bude nejlépe odpovidat predmétu plvodniho
zavazku. Pokud by smlouva neobsahovala néjaké ujednani, jehoZ stanoveni by bylo jinak
pro vymezeni prav a povinnosti odivodnéné, smluvni strany ucini vSe pro to, aby takové
ujednani bylo do smlouvy doplnéno.
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Zménit nebo doplnit tuto smlouvu mohou smluvni strany pouze formou pisemnych
dodatku, které budou vzestupné Cislovany, vyslovné prohlaSeny za dodatek této smlouvy
a podepsany opravnénymi osobami smluvnich stran.

Kupuijici je opravnén v souladu s ust. § 2001 ob&anského zakoniku odstoupit od této

smlouvy v pfipadé:

6.1 prodleni Prodavajiciho s dodanim zbozi del§im nez 10 kalendafnich dnd,

6.2 nedodrzeni technické specifikace zbozi uvedené v nabidce Prodavajiciho (pfiloha C.
1 smlouvy),

6.3 prodleni Prodavajiciho se zahajenim odstranovani vad o vice nez 10 kalendarnich
dna.

Odstoupeni od smlouvy musi byt u€inéno pisemné a nabyva uc€innosti dnem doruceni

pisemného oznameni druhé smluvni strané.

Prodavajici neni opravnén bez souhlasu Kupujiciho postoupit sva prava a povinnosti
plynouci z této smlouvy treti osobé.

Prodavajici bere na védomi, Ze tato smlouva vCetné vSech jejich pfiloh podléha
povinnému uverfejnéni podle zakona €. 340/2015 Sb., o registru smluv.

Tato Smlouva nabyva platnosti dnem jejiho podpisu poslednim z u€astnikl této smlouvy
a ucinnosti dnem uvefejnéni Kupujicim v registru smluv dle zakona ¢. 340/2015 Sb., o

registru smiuv.

Tato smlouva se uzavira elektronicky.

. Prodavajici se zavazuje zajistit v ramci plnéni této smlouvy legalni zaméstnavani osob a

zajisti pracovnikim podilejicim se na plnéni smlouvy férové a dlstojné pracovni
podminky. Férovymi a dlstojnymi pracovnimi podminkami se rozumi takové pracovni
podminky, které splfiuji alespofi minimalni standardy stanovené pracovnépravnimi a
mzdovymi predpisy. Prodavajici je povinen zajistit spInéni pozadavkl tohoto ustanoveni
smlouvy i u svych poddodavatell. Nesplnéni povinnosti Prodavajiciho dle tohoto
ujednani smlouvy se povazuje za podstatné poruseni smlouvy s moznosti odstoupeni
Kupujicim od této smlouvy. Odstoupeni od této smlouvy je v takovém pfipadé ucinné
dorucenim pisemného oznameni o odstoupeni od smlouvy druhé smluvni strané.

Prodavaijici bere na védomi, Zze Kupujici je povinen dodrzet pozadavky na publicitu v
ramci Narodniho planu obnovy, a to ve vSech relevantnich dokumentech, tykajicich se
daného prfedmétu smlouvy, ve vSech dodatcich ke smlouvé a dalSich dokumentech
vztahujicich se k dané vefejné zakazce a v této souvislosti se zavazuje poskytnout
Kupujicimu pFipadné veskerou soucinnost, kterou Ize po ném spravedlivé poZadovat.

Univerzita Palackého v Olomouci | Kfizkovského 511/8 | 771 47 Olomouc Strana 7
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Prodavajici se zavazuje, ze umozni vSem subjektim opravnénym k vykonu kontroly
projektu, z jehoz prostfedku je plnéni dle této smlouvy hrazeno, provést kontrolu dokladud
souvisejicich s timto plnénim, a to po dobu danou pravnimi predpisy CR k jejich archivaci
(zakon €. 563/1991 Sb., o Ucetnictvi, v platném znéni a zakon ¢. 235/2004 Sb., o dani z
pfidané hodnoty, v platném znéni). VSechny vystupy smluvniho vztahu, u kterych tak
specifikuje Kupujici, musi obsahovat prvky publicity, a to v rozsahu dle zahlavi této
smlouvy, nepozaduje-li Kupuijici jinak. Kupujici je povinen zaijistit a pfipadné poskytnout
materialy obsahujici spravnou podobu jednotlivych log.

Prodavajici je povinen informovat Kupujiciho v pfipadé, ze zjisti, Ze se na ného ¢i jeho

poddodavatele i na plnéni, které je pfedmétem této smlouvy, vztahuji mezinarodni
sankce.

Nedilnou soucast této smlouvy tvofi pfilohy:

Pfiloha €. 1 — Technicka specifikace a Nabidka Prodavajiciho ze dne 11.04.2023

Za Kupujiciho Za Prodavajiciho

V Olomouci, dne 31.05.2023 V Olomouci, dne 26.05.2023

prof. MUDr. Martin Prochazka, Ph.D. Martin Svoboda

rektor Univerzity Palackého v Olomouci jednatel spole¢nosti
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Priloha €. 1

Dodavana zarizeni musi spliovat nize uvedené minimalni pozadavky:

agregacni smérovaci sada (2 ks):

min. 48x SFP/SFP+/SFP28 (1/10/25GE), z toho min. 24 portd umoznuje pouziti UTP
RJ45 SFP resp. SFP+

min. 8x QSFP+/QSFP28 (40/100GE), vSechny 100GE porty umoziuji rozdéleni kazdého
jednotlivého 100GE portu pomoci breakout kabell na 4x25 GE porty, vSechny 40GE
porty umoznuji rozdéleni kazdého jednotlivého 40GE portu pomoci breakout kabell na
4x10 GE porty

v8echny SFP+ a QSFP+ a SFP28 a QSFP28 sitové porty na Celni strané

vSechny QSFP+/QSFP28 porty musi umoznit riznou volbu rychlosti, a to jak 40 tak i 100
GE

e maximalni rozmér chassis prvku 1U, redundantni aktivni chlazeni

e napajeni 220 V, osazeni dvéma zdroji

e neblokujici architektura o plné rychlosti portt pro L2/L3 min. 4 Tbps / 2900 Mpps

e umoznuje seskupit pfepinace do jednoho virtualniho sitového elementu (dale jako ,VSE®)
v ramci dostupnych typu dané série prepinacu

e seskupeni pfepinaCe do jednoho virtualniho sitového elementu VSE v ramci stavajicich
pouzivanych typl smérovacl/pfepinaci (viz popis stavajiciho stavu Zadavatele)

e VSE se chova jako jeden virtualni pfepinaé pro pfistup pro spravu, konfiguraci L2/L3,
seznam a prace s porty

e jednotlivé pfepinace tvofici VSE propojitelné na velkou vzdalenost pomoci optickych
kabell a zabudovanych portd — minimalné 2 km

e do VSE mozno seskupit minimalné 4 pfepinac

e VVSE umoziuje redundantni komponentu/pravidla pro data

e VSE umoziuje redundantni komponentu/pravidla pro fizeni

e piepinace ve VSE musi byt vyménitelné bez dopadu na zbytek hardware VSE

e podpora fyzickych rozhrani: 1000BASE-T, 1000BASE-SX, 1000BASE-LX, 1000BASELH
(pfipadné ZX), 10GBASE-SR, 10GBASE-LRM, 10GBASE-LR, 40GE interface NNI,
40GBASE-SR4, 40GBASE-LR4, 100GBE SR4/LR4

e min. 288k MAC na systém, pakety o velikosti 9k (jumbo) jako minimum

e VLAN id rozsah 4k, konfigurovanych VLAN soucasné min. 4093

e |EEE 802.1Q (trunk intf.), VLAN vztaZzena na port, hlasova VLAN, privatni VLAN

e umoznuje akceptovat non-tagged paket na trunk portu

e LACP vcetné LACP napfi¢ stohem/VSE

e XxSTP (IEEE 802.1D/802.1s/802.1w), kompatibilni s PVSTP+

e BPDU guard, Loop protection, LLDP (IEEE 802.1AB), LLDP-MED (integrace s hlasovou
VLAN)

e umoznuje rozSifeni MACsec (IEEE 802.1AE) — vyZadovano pro vSechny 1 GB porty bez
omezeni

Univerzita Palackého v Olomouci | Kfizkovského 511/8 | 771 47 Olomouc Strana 9
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ACL implementovany v hardware s ohledem na vykon

ACL definovatelné pro porty (vstup/vystup), VLAN, L3, podminky pro shodu umozuiji
pouzit vyrazy z L2-L.4 OSI

ACL i pro IPv6, ACLka na provoz smérem k CPU, Policing / rate limit pro provoz smérem
k CPU

e L3 funkcionality podporovano v hardware s ohledem na vykon, L3 interface i pro VLAN

e minimalné 350 000 IPv4 prefixu

e minimalné 170 000 IPv6 prefixu

e statické, dynamické smérovani (RIP, OSPF, I1S-IS, BGP, v3e i pro IPv6)

e virtualni smérovani (VRF, smérovaci instance)

e redistribuce smérovacich cest mezi jednotlivymi VRF a mezi VRF a hlavnim smérovacim
procesem

e DHCP server/ relay

e multicast podporovano v hardware, IGMP snooping v1/2/3

e podpora VRRP pro IPv6

e podpora OSPFv3, podpora IPv6 ACL

e podpora DHCPvV6 snooping, podpora IPv6 ND inspection, podpora IPv6 MLD snooping

e 802.1x "single / multiple / single secured” suplikant

e 802.1x staticky proskok, 802.1x VLAN assignment, 802.1x MAC radius, VolP VLAN s
802.1x spolupraci

e DHCP snooping, DHCP untrust porty, Dynamic ARP inspection

e staticka MAC / MAC omezeni na port, limit na st€éhovani MAC

e umoznuje automaticky blokovat infikovanou koncovou stanici z prvku centralni spravy

e klasifikace provozu podporovano v hardware

o Trust” Klasifikace provozu na 802.1p, DSCP, IP prec

e Untrust® Klasifikace provozu na L2-L4 polich hlavi¢ky paketu

e Tvarovani egress Portl, politika na ingress portech

e min. 10x front pro tvarovani provozu na port — v3echny v hardware, €asovani
mechanismu DWRR na kazdy port, min. 2 priority na ¢asovaci mechanismus

e implementace striktni priority (LLQ), pravidla pro pfepsani CoS bit(

e minimalné 2000 ACL filtrG pfimo v hardware prepinace
flexibilni rozdéleni tabulky MAC adres, resp. tabulky cest v zavislosti od miry L2/L3
rezimu nastaveného na prepinadi, inteligentni sprava port bufferi v rezimu minimalné 60
procent rekonfigurovatelnych uzivatelem

e vysoka dostupnost, modularita, VRRP

e interface pro spravu dostupny lokalné, telnet, SSH

e autentifikace uzivatell (lokalni, Radius, TACACS+)

e automaticka zaloha konfigurace na remote SCP, FTP, TFTP

e umoznuje konfiguracni zmény pfes txt soubor, podpora syslog (lokalni i vzdaleny)

e umoznuje scriptovani

e SNMP verze 1/2c/3, ping, traceroute, Flow technologie (sFlow pfipadné Netflow pfipadné

IPfix)

Univerzita Palackého v Olomouci | Kfizkovského 511/8 | 771 47 Olomouc Strana 10

www.upol.cz



S, Financovano ol Narodni
N Evropskou unii 3 e : plan

NextGenerationEU ‘ obnovy MINISTERSTVO SKOL STV

ADEZE \ VYC
Univerzita Palackého
v Olomouci

zrcadleni provozu lokalni i vzdalené

vynuceni potvrzeni zmén nastaveni

EVPN/VXLAN

dostupny centralni management s GUI pro spravu min. 100 pfepinac

vnitini analytické nastroje zaloZzené na strojovém uceni, které poskytuji sitovou jistotu
(wired assurance) a virtualniho sitoveého asistenta (VNA)

Popis stavajiciho stavu Zadavatele:
smérovace/prepinate EX46x0

Pozadavky Zadavatele na implementaci:

Pfedmétem pInéni je realizace vSech nezbytnych praci souvisejicich s konfiguraci, instalaci a
propojeni vSech komponent do jednoho integrovaného, piné funkéniho celku a propojeni se
stavajici siti Zadavatele.

Dodavka musi tvofit jeden kompletni funk&ni celek bezeSvé napojeny na stavajici
infrastrukturu Zadavatele vcetné nespecifikovaného drobného materialu a kabelaze
vyplyvajiciho z konkrétné nabidnutého feseni.

Soucasti plnéni je i je realizace vSech nezbytnych praci souvisejicich s konfiguraci, instalaci
a propojenim vS8ech komponent do jednoho integrovaného, plné funkéniho celku, a to
minimalné v tomto rozsahu:

a) Prohlaseni o shodé na dodavané vyrobky

b) Prohlaseni, ze nabizené zboZi je nové a uréeno pro zakaznika v Ceské republice

c¢) Fyzicka instalace veSkerého hardware vybaveni

d) Oziveni veskeré techniky, aktualizace firmware na posledni dostupnou verzi

e) Konfigurace a pIné funk&ni zprovoznéni virtualniho sitového elementu v ramci vSech
zarizeni dodanych v agregacni smérovaci sadé, v€etné zprovoznéni LACP propojeni o dvou
linkach napfi¢ stohem virtualniho sitového elementu, virtualni sitovy element zahrnuje i
stavajici smérovace/prepinate Zadavatele, integrace jeho spravy se stavajicim sitovym
prostfedim v soucinnosti’kompatibilité s vlastnimi prostfedky uvedenymi v popisu stavajiciho
stavu Zadavatele. Soucasti konfigurace je i vzajemna redistribuce smérovacich cest jak mezi
VREF, tak i mezi hlavnim smérovacim prostorem a VRF.

Univerzita Palackého v Olomouci | Kfizkovského 511/8 | 771 47 Olomouc Strana 11
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Specifikace a kalkulace nabidkové ceny

1. East vefejné zakazky - Agregacni smérovaci sady pro fakultni interkomunikaci
486.000,00 K& bez DPH

1ks Juniper EX4400-48F - podrobna specifikace vyrobce: [ 12x10G SFP+, 36x1G SFP port fiber switch with
2x100G uplink/stacking ports. MACsec AES256 capable (optional license sold separately). Optional extension
module(sold separately): 4x10G or 4x25G ]

2. cast verejné zakazky - Agregacni smérovaci sady pro metropolitni interkomunikaci

1.613.000,00 K¢ bez DPH

2ks Juniper EX4650 - podrobna specifikace vyrobce: [ 48x25G+8x100G 1U AC port side intake and PSU side
exhaust ]

Soucasti obou vyse uvedenych casti VZ, je nasledné uvedené:

1 dodavka, instalace, konfigurace a zprovoznéni sady agregac¢nich smérovacich sitovych prvka pro fakultni a
metropolitni interkomunikaci, vSe dle technické specifikace, v€etné dopravy do mista plnéni a zajisténi
zaru€niho servisu a technické podpory po dobu zaruky a propojeni novych dodavek se stavajicimi systémy
Zadavatele;

2  veskeré optické i metalické propojovaci ¢i napajeci kabely, SFP(+) moduly, montazni sady pro instalaci
dodavanych prvk( dovnitf stavajicich datovych rozvadécu a ostatni instalaéni material, instalace a konfigurace
vS§ech dodanych sitovych prvkd, tj. uplné, funkéni a bezvadné provedeni vSech souvisejicich instalacnich praci,
vCetné dodavek potfebnych materiall a zafizeni nezbytnych pro fadné dokonceni pfedmétu pinéni a zajisténi
jeho provozuschopnosti. Nabizené technické FeSeni je pIné kompatibilni se stavajici pocitacovou siti na
Univerzité Palackého v Olomouci;

3 UKklid a odvoz vSech oballl z mista plnéni a dalSich materiald pouzivanych pfi vlastni instalaci v souladu s
ustanovenimi zakona €. 541/2020 Sb., o odpadech, ve znéni pozdéjsich predpisu.

V nabidkové cené jsou zahrnuty zvySené naklady spojené s vyvojem cen vstupnich naklad. Cena je nejvySe
pfipustna. Neni-li uvedeno jinak, tak ceny jsou v K¢ bez DPH. Nabidka splfiuje vSechny podminky zadavaci
dokumentace. V nabidkové cené jsou zahrnuty veSkeré pozadavky, sluzby, prace, Skoleni, implementace,

dokumentace, zaruky, licence a dalsi, dle zadavaci dokumentace.

Dékujeme vam za €as vénovany nasi nabidce. Vé&fime, Ze nabidka splfiuje veSkeré pozadavky a nabizi uplné a
spolehlivé FfeSeni vSech vasich potfeb a pozadavku. TéSime se, Ze budeme moci pfispét, at’ jiz pfi realizaci této
nabidky, nebo jakymikoli jinymi sluzbami nasi spoleCnosti tak, aby se zpfijemnila prace celé Univerzity
Palackého v Olomouci.

V Olomouci dne 11.4. 2023

S Uctou a pranim pékného dne, za spolec¢nost ALFA NOBEL s.r.o.

Digitalné
H podepsal Martin
Martin = &0
Datum:
Svoboda ;550411

Martin Svoboda
jednatel spolec¢nosti

08:13:03 +02'00'

ALFA NOBEL s.r.o. Page 9 (of 9)
Denisova 277/16 mobil: . 1C: 04092121
779 00 Olomouc e-mail: DIC: CZ04092121

Ceska republika http:// www.alfanobel.cz



Jun”:)er | Driven by

NETWORKS

Product Overview

The EX4650 line of Ethernet
switches delivers high scale, high
availability, and high
performance for campus
distribution deployments. The
EX4650 offers fixed 1GbE/
10GbE/25GbE ports with
40GbE/100GbE uplinks that
support advanced campus
environments, allowing them to
provide the onramp to
multicloud, to deploy cutting
edge cloud applications, and to
embrace lol technology. It is
also flexible enough for use in
enterprise on-premises top-of-
rack and service provider
aggregation deployments.

The EX4650 is onboarded,
provisioned, and managed in the
Juniper Mist Cloud Architecture.
Mist Wired Assurance delivers
better experiences for connected
devices through Al-powered
automation and service levels.

Experience"

Data Sheet i

EX4650 ETHERNET SWITCH
DATASHEET

Product Bscription

The Juniper Networks® EX4650 Ethernet Switch delivers 4 Tbps of Layer 2 and Layer 3
connectivity to networked devices such as secure routers, servers, and other switches.
Featuring 48 wire-speed 10GbE/25GbE small form-factor pluggable and pluggable plus
transceiver (SFP/SFP+/SFP28) ports and 8 wire-speed 40GbE/100GbE quad SFP+
transceiver (QSFP+/QSP28) ports in a compact 1 U platirm, the EX4650 provides the
flexibility to support mixed 1GbE, 10GbE, 25GbE, 40GbE, and 100GbE environments. Four
models are available: two featuring AC power supplies with front-to-back or back-to-front
airflow, and two featuring DC power supplies with front-to-back or back-to-front airflow.
All models include dual power supplies.

Key Components

The EX4650 switch includes native 25GbE (fiber only) and either 40GbE or 100GbE fixed-
configuration options with rich L2, L3, Ethernet VPN (EVPN), and MPLS features. The
EX4650 switches run the same reliable, high-performance Juniper Networks

Junos® operating system used by Juniper Networks EX Series and QFX Series Ethernet
Switches, SRX Series Services Gateways, and Juniper routers, ensuring a consistent control
plane feature implementation and user experience across the entire Juniper infrastructure.
EX4650 Switch Models

The EX4650 switch is a compact, 1 U platfrm  that provides high throughput, very low
latency, and a rich set of Junos OS features. The performance of the EX4650’s control
plane is further enhanced with a powerful 2.3 GHz quad-core Intel CPU with 16 GB of
memory and 64 GB SSD storage.

The EX4650-48Y is a 25GbE/100GbE campus distribution switch offering 48 SFP28
transceiver ports and eight QSFP28 ports that can be configured as 8x40GbE or
8x100GbE ports, with an aggregate throughput of 4 Tbps or 2.98 Bpps per switch. For
added flexibility, each QSFP28 port can also be configured as 4x25GbE ports using
breakout cables, increasing the total number of supported 25GbE ports to 80 per switch.

EX4650-48Y Highlights
The EX4650-48Y switch features the following:

 Support for high-density, multispeed 1GbE/10GbE/25GbE downlinks and 40GbE/
100GbE uplinks for access and aggregation configurations, with up to 48 25GbE ports
and up to eight 100GbE uplink portsina 1 U platfrm

e Throughput of up to 4 Tbps L2 and L3 performance, with latency as low as 550
nanoseconds

o A 2.3 GHz quad-core Intel CPU with 16 GB memory and 64 GB SSD storage

e Feature-rich automation capabilities with support for Python and Zero Touch
Provisioning (ZTP)

e Support for virtualization protocols such as Virtual Extensible LAN (VXLAN)

e Advanced Junos OS features such as EVPN, BGP add-path, MPLS, L3 VPN, and IPv6
6PE
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Architecture and Key Components
Cloud Management with Juniper Mist Wired Assurance

Juniper Mist Wired Assurance, a cloud-based service driven by Mist
Al to claim, configure, manage, and troubleshoot the EX4650,
delivers Al-powered automation and service levels to ensure a
better experience for connected devices. Wired Assurance
leverages rich Junos switch telemetry data to simplify operations,
reduce mean time to repair, and improve visibility. Wired Assurance
offers the following features:

« Day 0 operations—Onboard switches seamlessly by claiming a
greenfield switch or adopting a brownfield switch with a single
activation code for true plug-and-play simplicity.

« Day 1 operations—Implement a template-based configuration
model for bulk rollouts of traditional and campus fabric
deployments, while retaining the flexibility and control required
to apply custom site- or switch-specific attributes. Automate
provisioning of ports via Dynamic Port Profiles.

» Day 2 operations—Leverage the Al in Juniper Mist Wired
Assurance to meet service-level expectations such as
throughput, successful connects, and switch health with key
pre- and post-connection metrics (see Figure 1). Add the self-
driving capabilities in Marvis Actions to detect loops, add
missing VLANSs, fix misconfigured ports, identify bad cables,
isolate flapping ports, and discover persistently failing clients

(see Figure 2). And perform software upgrades easily through
Juniper Mist cloud.

Figure 2: Marvis Actions for wired switches

The addition of Marvis, a complementary Virtual Network Assistant
driven by Mist Al, lets you start building a self-driving network that
simplifies network operations and streamlines troubleshooting via
automatic fixes for EX Series switches or recommended actions for
external systems.

For more information see Juniper Mist Wired Assurance.
EVPN-VXLAN Technology

The EX4650 embraces open standards and extends the industry-
standard EVPN-VXLAN technology already supported in both the
data center and campus. With enterprise applications moving to the

cloud, it has become necessary to deploy IP fabrics as enterprise
fabrics with L2 extensions using VXLAN. The EX4650 is capable of
both L2 and L3 VXLAN gateway services, allowing customers to
deploy networks that provide L2 adjacencies for applications over
L3 fabrics. EVPN-VXLAN offers a scalable way to build and
interconnect multiple campuses, data centers, and public clouds,
delivering the following benefits:

o Greater network efficiency

e Based on industry standards

¢ Scalable at all network layers

« Faster convergence

« Flexible and secure architecture

Junos OS

The high-performance EX4650 runs Junos OS, Juniper’s powerful
and robust network operating system that powers all Juniper
switches, routers, and firewalls. Key Junos OS features that
enhance the functionality and capabilities of the EX4650 include:

« Software modularity, with process modules running
independently in their own protected memory space and with
the ability to do process restarts

o Commit and rollback functionality that ensures error-free
network configurations

o A powerful set of scripts for on-box problem detection,
reporting, and resolution
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Junos OS Software License

The software features supported on the EX4650-48Y switch are
categorized in three tiers: Base, Premium, and Advanced.

* Base software features include basic L2 switching, basic L3
routing, multicast, automation, programmability, ZTP, and basic
monitoring. A Base software feature license comes with the
purchase of the hardware and does not require any explicit
license keys.

¢ Premium software features include all Base license
functionality, plus BGP, IS-IS, and EVPN-VXLAN to explicitly
address the needs of enterprise customers. To enable these
features, customers must purchase the EX4650-PFL license,
generate unique license keys, and install them on the switch.
The license is not portable across devices.

e Advanced software features include all Premium license
functionality plus MPLS to explicitly address the needs of
enterprise interconnect and edge use cases. To enable these
features, customers must purchase the EX4650-AFL license,
generate unique license keys, and install them on the switch.
The license is not portable across devices.

The Premium and Advanced software licenses are offered as
perpetual licenses. Please see the Ordering Information section for
license SKU descriptions.

EX4650 Campus Deployment Options

The EX4650 switch is designed primarily for the following use
cases:

 Virtual Chassis Technology: The EX4650 supports Juniper
Networks unique Virtual Chassis technology, which enables up
to four interconnected switches to operate as a single, logical
device with a single IP address. Virtual Chassis technology
allows enterprises to separate physical topology from logical
groupings of endpoints, ensuring more efficient resource
utilization. When deployed in a Virtual Chassis configuration,
EX4650 switches can be connected using up to four of the
40GbE or 100GbE ports in link aggregation groups (LAGSs)
across 40GbE/1000GbE ports, providing an aggregate
backplane capacity of up to 1.04 Thps.

EX9214 EX9214
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Virtual Chassis Aggregation Virtual Chassis
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{1 {1 {1 i
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EX4300 Virtual Chassis EX4300 Virtual Chassis
Closet A1 Closet B1 Closet A1 Closet B1

Building 1 Building 2

Figure 3: EX4650 as an enterprise distribution switch in a Virtual Chassis configuration

o Campus Fabric Technology: Juniper Networks campus fabrics

provide a single, standards-based Ethernet VPN-Virtual
Extensible LAN (EVPN-VXLAN) solution that can be deployed
in any campus, whether a two-tier network with a collapsed
core distribution or a campus-wide system that involves
multiple buildings with separate distribution and core layers.
Juniper’s campus fabrics support the following validated
architectures:

- EVPN Multihoming (Collapsed Core/Distribution): A pair
of interconnected EX4650 switches can be deployed to
provide EVPN multihoming (ESI-LAG) in a collapsed core/
distribution configuration. This eliminates the need for
Spanning Tree Protocol (STP) across the campus network
by providing multihoming capabilities from the access to
the distribution layer, while distribution to core is an L3 IP
fabric. ESI-LAG also supports horizontal scaling with more
than two devices in the distribution layer and can extend
EVPN to the core.
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- Campus Fabric or Core Distribution: A pair of Managing Al-Driven Campus Fabric with the Juniper Mist Cloud
interconnected EX4650 switches can provide EVPN L2

Juniper Mist Wired Assurance brings cloud management and Mist
and L3 VXLAN gateway support. This eliminates the need

Al to campus fabric. It sets a new standard moving away from
for STP across the campus network by providing a

multihoming capability from the access to the distribution
layer, while distribution to the core is an L3 IP fabric using

traditional network management towards Al-driven operations,
while delivering better experiences to connected devices. The

Juniper Mist cloud streamlines deployment and management of
EVPN technology. The IP fabric can also extend to

connect multiple enterprise buildings, while VXLAN allows
stretching L2 across buildings. An IP Clos network

campus fabric architectures by allowing:

o Automated deployment and zero touch deployment

* Anomaly detection
between the distribution and the core layers can exist in v

two modes, both of which are supported by the EX4650:
- Centrally routed bridging overlay: Integrated Routing
and Bridging (IRB) interface placed at a central

e Root cause analysis

[, [r— moan 3 G ®
X EVPN Configuration lmmopy 3 Nedes % NeworkSemegs 4 Poms 5, Conter P - ]

Choose EVPN Topology

location in the fabric (in this case, a core device)

- Edge routed bridging overlay: IRB interface placed at
the edge of the fabric (in this case, a distribution
device)

- Campus Fabric IP Clos: The Campus Fabric IP Clos
architecture pushes VXLAN Layer 2/3 gateway

functionality to the access layer. In this architecture,
EX4650 acts as an IP fabric distribution switch.

Figure 5: EVPN multihoming configuration via the Juniper Mist cloud

EVPN-VXLAN/ESI-LAG

Small / Medium Campus Campus / Headquarters Campus / Headquarters

JUNIPer -

ermenttistil B Virtual Chassis

=g

!

[
e —
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EVPN Multinoming Campus Fabric Core Distribution Campus Fabric IP Clos

Figure 4: Campus fabrics architectures showing EX4650 in the distribution
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Enterprise On-Premises Server Connectivity: Data centers are
demanding more high-speed, low-latency, storage- and I/O-
converged networking solutions to maximize the performance of
their physical servers, virtual servers, and storage. The EX4650
addresses these needs with low-latency, lossless, high-density
10GbE and 25GbE interfaces, as well as 100GbE uplinks to the
core network. Furthermore, the EX4650 offers EVPN-VXLAN L2
and L3 gateway support, making it an ideal solution for overlay
deployments in the enterprise on-premises data center.

Distribution
Deployments Enterprise Server Connectivity
EX4650
Top of Rack
Server

Servers

Figure 6: EX4650 for enterprise on-premises server connectivity

The EX4650 also offers flexible airflow options, enabling them to
support back-to-front and front-to-back cooling to ensure
consistency with server designs for hot-aisle or cold-aisle
deployments. Support for tri-speed 1GbE/10GbE/25GbE make the
EX4650 ideal for enterprise server access; 48 ports of native
10GbE/25GbE for server connectivity and up to eight 40GbE or
100GbE ports for uplink connectivity provide very low
oversubscription of 1.5:1 from access to aggregation. Each 40GbE
port can be broken out into four 10GbE ports, providing additional
options for server connectivity.

The EX4650 operates in both cut-through and store-and-forward
modes, delivering sustained wire-speed switching with sub-
microsecond latency and low jitter for any packet size (including
jumbo frames) in both modes. With features such as EVPN
multihoming (ESI-LAG) and MC-LAG, the EX4650 supports active/
active server dual homing and can utilize full bisectional bandwidth
from server to switch.

Features and Benefits
Wired Service Level Expectations

The Wired Assurance feature provides operational visibility into the
wired experience with service-level expectations (SLEs) for EX
Series Switches. Pre- and post-connection performance metrics
help you monitor successful connects and switch health throughout
the system, using Mist Al to measure and manage networks and
simplify troubleshooting.

Automation

The EX4650 supports a number of network automation and plug-
and-play features, including ZTP and event scripts, automatic
rollback, and Python scripting.

Flexible Forwarding Table

The EX4650 includes a Unified Forwarding Table (UFT), which
allows the hardware table to be divided into configurable partitions
of L2 media access control (MAC), L3 host, and longest prefix
match (LPM) tables. In a pure L2 environment, the EX4650
supports up to 288,000 MAC addresses; in L3 mode, the table can
support up to 168,000 host entries; in LPM mode, the table can
support up to 360,000 prefixes. Junos OS provides configurable
options through a CLI to optimize the EX4650 for various
deployment scenarios.

Intelligent Buffer Management

The EX4650 features a total of 32 MB of shared buffers. While
25% of the total buffer space is dedicated, the rest is shared among
all ports and is user configurable. The intelligent buffer mechanism
in the EX4650 effectively absorbs traffic bursts while providing
deterministic performance, significantly increasing performance
over static allocation.

MPLS

A broad set of MPLS features, including L3 VPN, IPvé provider
edge router (6PE), RSVP traffic engineering, and LDP, support
standards-based network segmentation and virtualization, allowing
the EX4650 to be deployed as a low-latency MPLS label-switching
router (LSR).

VXLAN Overlays

The EX4650 is capable of both L2 and L3 VXLAN gateway services.
Customers can deploy overlay networks to provide L2 adjacencies
for applications over L3 fabrics. The overlay networks utilize
VXLAN in the data plane and EVPN for programming the overlays,
which can operate without a controller or be orchestrated with an
SDN controller like OpenContrail.
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Junos OS

Running Junos OS, which features the most advanced and robust
routing capabilities in the industry, the EX4650 supports RIP and
OSPF for both IPv4 and IPvé, as well as advanced routing
capabilities such as I1S-1S and BGP. With additional capabilities such
as 64-way equal-cost multipath (ECMP) and BGP add path, the
EX4650 is an ideal building block for deploying the most robust L3
underlay for SDN.

EVPN-VXLAN

Many proprietary campus architectures are built on traditional L2
Ethernet-based architectures that address the desire to eliminate
Spanning Tree Protocol (STP). With the increase of IoT devices in
the enterprise, these networks will be expected to scale rapidly
without adding complexity and resources. Some of these lol
devices, however, have limited networking capabilities and require

L2 adjacency across buildings or campuses. To address this problem,

traditional solutions extend VLANSs across buildings and campuses
using data plane flood-and-learn. Unfortunately, this solution is
inefficient and difficult to manage. The increasing number of
network endpoints, coupled with rapidly changing business needs,
demands an open, standards-based network that is simple, scalable,
and programmable across both the campus and the data center.

Modern enterprise networks need a campus architecture that
decouples the overlay network from the underlay network with
technologies such as VXLAN, which enables network administrators
to create logical L2 networks across different L3 networks. The
EX4650 satisfies these requirements by supporting EVPN-VXLAN
L2 and L3 gateway capabilities, providing the following benefits:

¢ Improved network and host mobility efficiency

- Control plane MAC learning to reduce unknown-unicast
flooding

- Reduced Address Resolution Protocol (ARP) flooding due
to MAC-to-IP binding in control plane

- Multipath traffic over multiple core switches (VXLAN
entropy)

- Multipath traffic to active/active dual-homed access layer
switches

 Fast convergence
- Faster reconvergence when linked to dual-homed access
switches fail (aliasing)
- Faster reconvergence when endpoints move
Scalability
- Scalable BGP-based control plane

- Seamless expansion of the core, distribution, and access
layers as business needs grow
- Seamless expansion of campuses as business needs grow
Flexibility
- Easy integration with L3 and L2 VPNs
- BGP-based control plane functionality that allows
application of fine-grained policies
* Nonproprietary

- Standards-based protocols that support multivendor core,
distribution, and access layers

Junos Telemetry Interface

The EX4650 supports Junos Telemetry Interface (JTI), a modern
telemetry streaming tool designed for performance monitoring in
enterprise networks. Streaming data to a performance management
system enables network administrators to measure trends in link
and node utilization, and troubleshoot such issues as network
congestion in real time. JTI delivers the following features:

» Application visibility and performance management by
provisioning sensors to collect and stream data and analyze
application and workload flow paths through the network

o Capacity planning and optimization by proactively detecting
hotspots and monitoring latency and microbursts

¢ Troubleshooting and root cause analysis via high-frequency
monitoring




EX4650 Ethernet Switch Datasheet

EX4650

EX4650 Switch Specifications
Hardware
Switching Capacity
e 2 Thps (unidirectional)/4 Tbps (bidirectional)
e Layer 2/Layer 3 throughput (maximum with 64 byte packets):
2976 Mpps (wire speed)

Weight
» 23.71b (10.75 kg)

Dimensions (HXWxD)

e 1.72x17.36 x 20.48 in (4.37 x 44.09 x 52.02 cm)
» Switching mode: Cut-through and store-and-forward
e Front-to-back (airflow out) for hot aisle deployment

Back-to-front (airflow in) for cold aisle deployment
+ Management and console port connections

Power Consumption
* Max load 450 W; typical load 260 W; idle load 160 W

Interface Options

o 1GbE SFP: 48 (24 copper 1GbE)

e 10GbE SFP+: 48/80 (with breakout cable)

e 25GbE SFP28: 48/80 (with breakout cable)

» 40GbE QSFP+: 8

» 100GbE QSFP28: 8

e Each QSFP+ port can be configured as a 4 x 10GbE interface
or as a 40 Gbps port

e Fach QSFP28 port can be configured as a 4 x 25GbE interface
or as a 100 Gbps port

e 1 USB 2.0 port

¢ 1 RS-232 console port

* 2 management ports: 2 x RJ-45 ports

o Supported transceiver and direct attach cable (DAC)

o SFP 1GbE optical and copper module

¢ SFP+ 10GbE optical modules

e SFP+ DAC cables: 1/3 m twinax copper and 1/3/5/7 m active
twinax copper

o SFP28 DAC cables: 1 m twinax copper

o SFP28 optics: SR, LR

¢ QSFP+ DAC cables: 1/3 m twinax copper

o QSFP+ optics: SR4, LX4, ESR4, ER4, LR4

e QSFP+ to SFP+ 10GbE direct attach breakout copper (1/3 m
twinax copper cable)

o QSFP28 to SFP28 25GbE direct attach breakout copper (1 m
twinax copper cable)
o QSFP28 optics: SR4, ER4, PSM4, CWDM4, LR4

Virtual Chassis

e 100GbE and 40GbE as Virtual Chassis port
« Virtual Chassis Routing Engine (RE) election
e Virtual Chassis pre-provisioning (plug-and-play)
o Auto-LAG formation of Virtual Chassis ports
o FCoE transit across Virtual Chassis members
e QoS on Virtual Chassis ports

e Local designated forwarding

e Graceful RE switchover (GRES)

» Nonstop routing (NSR)

» Nonstop bridging (NSB)

* Monitor distributed aggregate interface

o Control plane protection for virtual RE

Rack Installation Kit

» Versatile four-post mounting options for 19-in server rack or
datacom rack

Airflow

e Redundant (N+1) and hot-pluggable fan modules for front-to-
back and back-to-front airflow
» Redundant variable-speed fans to reduce power draw

Power Supply and Fan Modules

e Dual redundant (1+1) and hot-pluggable 650 W AC/DC power
supplies

e 110-240 V single phase AC power

o -44 to -72 V DC power supply

e Redundant (4+1) and hot-pluggable fan modules for front-to-
back or back-to-front airflow

Performance Scale (Unidimensional)

e Layer 2
- MAC addresses per system: 288,000
- VLAN IDs: 4093
- Number of link aggregation groups (LAGs): 80
- Number of ports per LAG: 64
- Multiple Spanning Tree Protocol (MSTP) instances: 64
- VLAN Spanning Tree Protocol (VSTP) instances: 509
- Jumbo frame: 9216 bytes

» Firewall filters
- Ingress filters: 1500
- Egress filters: 512

e Layer 3
- IPv4 unicast prefixes: 360,000
- IPv4 unicast routes: 208,000
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- IPv4 multicast routes: 104,000
- ECMP paths: 64
- IPv6 unicast prefixes: 170,000
- IPvé unicast routes: 104,000
- IPv6 multicast routes: 52,000
- ARP entries: 64,000
Traffic mirroring
- Mirroring destination ports per switch: 4
- Maximum number of mirroring sessions: 4
- Mirroring destination VLANSs per switch: 4

Software Features Supported

Layer 2 Features

STP—IEEE 802.1D (802.1D-2004)

Rapid Spanning Tree Protocol (RSTP) (IEEE 802.1w); MSTP
(IEEE 802.159)

Redundant Trunk Group (RTG)

Bridge protocol data unit (BPDU) protect

Loop protect

Root protect

RSTP and VSTP running concurrently

VLAN—IEEE 802.1Q VLAN trunking

The Routed VLAN Interface (RVI)

Port-based VLAN

Private VLAN (PVLAN)

VLAN translation

Static MAC address assignment for interface

Per VLAN MAC learning (limit)

MAC learning deactivate

Link Aggregation and Link Aggregation Control Protocol
(LACP) (IEEE 802.3ad)

Link Aggregation

Multichassis link aggregation (MC-LAG)

EVPN Multihoming (ESI-LAG)

LAG load-sharing algorithm—bridged or routed (unicast or
multicast) traffic:

- IP: SIP, Dynamic Internet Protocol (DIP), TCP/UDP source

port, TCP/UDP destination port
- L2 and non-IP: MAC SA, MAC DA, Ethertype, VLAN ID,
source port

Layer 3 Features (IPv4)

Static routing

Routing protocols (RIP, OSPF, IS-IS, BGP)

Virtual Router Redundancy Protocol (VRRP)
Bidirectional Forwarding Detection (BFD) protocol
Virtual router

Dynamic Host Configuration Protocol (DHCP) relay
Proxy Address Resolution Protocol (ARP)

Multicast Features

e Internet Group Management Protocol (IGMP): v1, v2, v3
e IGMP snooping: v1, v2, and v3 (L2 only)

e IGMP Filter

e PIM-SM, PIM-SSM, PIM-DM

e Multicast Source Discovery Protocol (MSDP)

Security and Filters

e Secure interface login and password

* RADIUS

e TACACS+

 Ingress and egress filters: Allow and deny, port filters, VLAN
filters, and routed filters, including management port filters

o Filter actions: Logging, system logging, reject, mirror to an
interface, counters, assign forwarding class, permit, drop,
police, mark

e SSH V1, v2

o Static ARP support

« Storm control, port error deactivate, and autorecovery

o Sticky MAC address

¢ DHCP snooping

Quality of Service (QoS)

¢ |2 and L3 QoS: Classification, rewrite, queuing

» Rate limiting:

- Ingress policing: Single-rate two-color policer, two-rate
three-color policer

- Egress policing: Policer, policer mark down action

- Egress shaping: Per queue on each port

e 10 hardware queues per port (8 unicast and 2 multicast)

e Strict-priority queuing (PQ), shaped-deficit weighted round-
robin (SDWRR), weighted random early detection (WRED),
weighted tail drop

e FCoE Initialization Protocol (FIP) snooping

e 802.1p remarking

o |2 classification criteria: Interface, MAC address, Ethertype,
802.1p, VLAN

» Congestion avoidance capabilities: WRED

e Trust IEEE 802.1p (ingress)

e Remarking of bridged packets

Data Center Bridging (DCB)

e Priority-based flow control (PFC)—IEEE 802.1Qbb
« Data Center Bridging Capability Exchange (DCBX), DCBx
FCoE, and iSCSI type, length, and value (TLVs)

High Availability

e Bidirectional Forwarding Detection (BFD)
o Uplink failure detection
» Dynamic Load Balancing
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MPLS

o Static label-switched paths (LSPs)

e RSVP-based signaling of LSPs

o | DP-based signaling of LSPs

o LDP tunneling (LDP over RSVP)

e MPLS class of service (CoS)

e MPLS LSR support

e |Pv6 tunneling (6PE) (via IPv4 MPLS backbone)
o |Pv4 L3 VPN (RFC 2547, RFC 4364)

Server Virtualization Management and SDN-Related Protocols

¢ VXLAN OVSDB
e EVPN-VXLAN

Management and Analytics Platforms

* Juniper Mist Wired Assurance for Campus
e Junos Space® Network Director for Campus
¢ Junos Space® Management

Device Management and Operations

e Role-based CLI management and access
e CLI via console, telnet, or SSH
» Extended ping and traceroute

e OpenConfig for Junos OS to support the YANG data models

e Junos OS configuration rescue and rollback
¢ Image rollback

e SNMP v1/v2/v3

e Junos XML management protocol

e sFlow v5

e Beacon LED for port and system

e Zero Touch Provisioning (ZTP)

* OpenStack Neutron Plug-in

e Python

e Junos OS event, commit, and OP scripts
e Junos Telemetry Interface (JTI)

Traffic Mirroring

e Port-based

e LAG port

¢ VVLAN-based

Filter-based

e Mirror to local

e Mirror to remote destinations (L2 over VLAN)

Standards Compliance
IEEE Standard

IEEE standard
IEEE 802.1D
IEEE 802.1w
IEEE 802.1
IEEE 802.1Q
IEEE 802.1p
IEEE 802.1ad
IEEE 802.3ad
IEEE 802.1AB
IEEE 802.3x
IEEE 802.1Qbb
IEEE 802.1Qaz

T11 Standards

INCITS T11 FC-BB-5

Supported RFCs

RFC 768 UDP

RFC 783 Trivial File Transfer Protocol (TFTP)

RFC 791 IP

RFC 792 ICMP

RFC 793 TCP

RFC 826 ARP

RFC 854 Telnet client and server

RFC 894 IP over Ethernet

RFC 903 RARP

RFC 906 TFTP Bootstrap

RFC 951 1542 BootP

RFC 1058 Routing Information Protocol

RFC 1112 IGMP v1

RFC 1122 Host requirements

RFC 1142 OSI'IS-IS Intra-domain Routing Protocol
RFC 1256 IPv4 ICMP Router Discovery (IRDP)
RFC 1492 TACACS+

RFC 1519 Classless Interdomain Routing (CIDR)
RFC 1587 OSPF not-so-stubby area (NSSA) Option
RFC 1591 Domain Name System (DNS)

RFC 1745 BGP4/IDRP for IP—OSPF Interaction
RFC 1772 Application of the Border Gateway Protocol in the
Internet

RFC 1812 Requirements for IP Version 4 routers
RFC 1997 BGP Communities Attribute

RFC 2030 SNTP, Simple Network Time Protocol
RFC 2068 HTTP server

RFC 2131 BOOTP/DHCP relay agent and Dynamic Host
RFC 2138 RADIUS Authentication

RFC 2139 RADIUS Accounting
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RFC 2154 OSPF w/Digital Signatures (Password, MD-5)

RFC 2236 IGMP v2

RFC 2267 Network ingress filtering

RFC 2328 OSPF v2 (edge mode)

RFC 2338 VRRP

RFC 2362 PIM-SM (edge mode)

RFC 2370 OSPF Opaque link-state advertisement (LSA)
Option

RFC 2385 Protection of BGP Sessions via the TCP Message
Digest 5 (MD5) Signature Option

RFC 2439 BGP Route Flap Damping

RFC 2453 RIP v2

RFC 2474 Definition of the Differentiated Services Field in the
IPv4 and IPv6 Headers

RFC 2597 Assured Forwarding PHB (per-hop behavior) Group
RFC 2598 An Expedited Forwarding PHB

RFC 2697 A Single Rate Three Color Marker

RFC 2698 A Two Rate Three Color Marker

RFC 2796 BGP Route Reflection—An Alternative to Full Mesh
IBGP

RFC 2918 Route Refresh Capability for BGP-4

RFC 3065 Autonomous System Confederations for BGP

RFC 3376 IGMP v3 (source-specific multicast include mode
only)

RFC 3392 Capabilities Advertisement with BGP-4

RFC 3446, Anycast RP

RFC 3569 SSM

RFC 3618 MSDP

RFC 3623 Graceful OSPF Restart

RFC 4271 Border Gateway Protocol 4 (BGP-4)

RFC 4360 BGP Extended Communities Attribute

RFC 4456 BGP Route Reflection: An Alternative to Full Mesh
Internal BGP (IBGP)

RFC 4486 Subcodes for BGP Cease Notification Message
RFC 4724 Graceful Restart Mechanism for BGP

RFC 4812 OSPF Restart Signaling

RFC 4893 BGP Support for Four-octet AS Number Space
RFC 5176 Dynamic Authorization Extensions to RADIUS
RFC 5396 Textual Representation of Autonomous System (AS)
Numbers

RFC 5668 4-Octet AS Specific BGP Extended Community
RFC 5880 Bidirectional Forwarding Detection (BFD) Dynamic
Host Configuration Protocol (DHCP) server

Supported MIBs

RFC 1155 SMI

RFC 1157 SNMPv1

RFC 1212, RFC 1213, RFC 1215 MIB-II, Ethernet-Like MIB
and TRAPs

RFC 1850 OSPFv2 MIB

RFC 1901 Introduction to Community-based SNMPv2

RFC 2011 SNMPv2 for Internet protocol using SMIv2

RFC 2012 SNMPv2 for transmission control protocol using
SMIv2

RFC 2013 SNMPv2 for user datagram protocol using SMIv2
RFC 2233, The Interfaces Group MIB Using SMIv2

RFC 2287 System Application Packages MIB

RFC 2570 Introduction to Version 3 of the Internet-standard
Network Management Framework

RFC 2571 An Architecture for describing SNMP Management
Frameworks (read-only access)

RFC 2572 Message Processing and Dispatching for the SNMP
(read-only access)

RFC 2576 Coexistence between SNMP Version 1, Version 2,
and Version 3

RFC 2578 SNMP Structure of Management Information MIB
RFC 2579 SNMP Textual Conventions for SMIv2

RFC 2580 Conformance Statements for SMIv2

RFC 2665 Ethernet-like interface MIB

RFC 2787 VRRP MIB

RFC 2790 Host Resources MIB

RFC 2819 RMON MIB

RFC 2863 Interface Group MIB

RFC 2932 IPv4 Multicast MIB

RFC 3410 Introduction and Applicability Statements for
Internet Standard Management Framework

RFC 3411 An architecture for describing SNMP Management
Frameworks

RFC 3412 Message Processing and Dispatching for the SNMP
RFC 3413 Simple Network Management Protocol (SNMP) (all
MIBs are supported except the Proxy MIB)

RFC 3414 User-based Security Model (USM) for version 3 of
SNMPv3

RFC 3415 View-based Access Control Model (VACM) for the
SNMP

RFC 3416 Version 2 of the Protocol Operations for the SNMP
RFC 3417 Transport Mappings for the SNMP

RFC 3418 Management Information Base (MIB) for the SNMP
RFC 3584 Coexistence between Version 1, Version 2, and
Version 3 of the Internet-standard Network Management
Framework

10
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e RFC 3826 The Advanced Encryption Standard (AES) Cipher
Algorithm in the SNMP User-based Security Model

¢ RFC 4188 Definitions of Managed Objects for Bridges

* RFC 4318 Definitions of Managed Objects for Bridges with
Rapid Spanning Tree Protocol

e RFC 4363b Q-Bridge VLAN MIB

Approvals
Safety

¢ CAN/CSA-C22.2 No. 60950-1 Information Technology
Equipment - Safety

e UL 60950-1 (2nd Edition) Information Technology Equipment
- Safety

e EN 60950-1: 2006/A2:2013 Information Technology
Equipment - Safety

e [EC 60950-1: 2005/A2:2013 Information Technology
Equipment - Safety (All country deviations): CB Scheme

o EN 60825-1 Safety of Laser Products - Part 1: Equipment
classification and requirements

e Federal Information Processing Standards (FIPS) 140-2
Support

o Network Device Collaborative Protection Profile (NDcPP)
version 2.1 Common Criteria

EMC

e EN 300 386 V1.6.1 (2012-09) Electromagnetic compatibility
and Radio spectrum Matters (ERM) Telecommunication
network equipment

« EN 300 386 V2.1.1 (2016-07) Telecommunication network
equipment; EMC requirements; Harmonized Standard covering
the essential requirements of the Directive 2014/30/EU

e EN 55032:2012 (CISPR 32:2012) Electromagnetic
compatibility of multimedia equipment—Emission requirements

e EN 55024:2010 (CISPR 24:2010) Information technology
equipment—Immunity characteristics—Limits and methods of
measurement

o [EC/EN 61000 Immunity Test

o AS/NZS CISPR 32:2015 Australia/New Zealand Radiated and
Conducted Emissions

e FCC 47 CFR Part 15 USA Radiated and Conducted Emissions

¢ |CES-003 Canada Radiated and Conducted Emissions

o VCCI-CISPR 32:2016 Japanese Radiated and Conducted
Emissions

* BSMI CNS 13438 Taiwan Radiated and Conducted Emissions
(at 10 Meters)

o KN32/KN35 Korea Radiated Emission and Immunity
Characteristics (at 10 Meters)

¢ KN61000 Korea Immunity Test

e TEC/SD/DD/EMC-221/05/OCT-16 India EMC standard

Environmental Compliance

|l Restriction of Hazardous Substances (ROHS) 6/6

China Restriction of Hazardous Substances (ROHS)

Registration, Evaluation, Authorisation and Restriction of
" Chemicals (REACH)

@ Waste Electronics and Electrical Equipment (WEEE)

:i Recycled material
. 80 Plus Silver PSU Efficiency
Telco

o Common Language Equipment Identifier (CLEI) code

Environmental Ranges
e Operating temperature: 32° to 104° F (0° to 40° C)
 Storage temperature: -40° to 158° F (-40° to 70° C)
o Operating altitude: Up to 6000 ft (1829 m)
e Relative humidity operating: 5% to 90% (noncondensing)
 Relative humidity nonoperating: 0% to 95% (noncondensing)

Juniper Networks Services and Support

Juniper Networks is the leader in performance-enabling services
that are designed to accelerate, extend, and optimize your high-
performance network. Our services allow you to maximize
operational efficiency while reducing costs and minimizing risk,
achieving a faster time to value for your network. Juniper Networks
ensures operational excellence by optimizing the network to
maintain required levels of performance, reliability, and availability.

For more information, please visit https:/www.juniper.net/us/en/
products.html.
Installation and Implementation Service

Juniper Professional Services offers an Enterprise Switching
QuickStart program to ensure that your solution is operational and
you have a complete understanding of areas such as configuration
and ongoing operations. The QuickStart service provides an onsite
consultant who works with your team to quickly develop the initial
configuration and deployment of a small Juniper Networks data
center switching environment. A knowledge transfer session, which
is intended as a review of local implementation and configuration
options, is also included, but is not intended as a substitute for
formalized training.
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Ordering Information

Product Description

Switch Hardware
EX4650-48Y-AFI

EX4650-48Y-AFO

EX4650-48Y-DC-AFI

EX4650-48Y-DC-AFO

JPSU-650W-AC-AFO
JPSU-650W-AC-AFI
JPSU-650W-DC-AFO
JPSU-650W-DC-AFI
QFX5110-FANAFI
QFX5110-FANAFO
EX-4PST-RMK

48 25GbE/10GbE/GbE SFP28/SFP+/SFP ports, 8 100GbE/
40GbE QSFP28/QSFP+ ports, redundant fans, 2 AC power
supplies, 2 power cords, 4-post rack mount kit, and back to front
airflow

48 25GbE/10GbE/GbE SFP28/SFP+/SFP ports, 8 100GbE/
40GbE QSFP28/QSFP+ ports, redundant fans, 2 AC power
supplies, 2 power cords, 4-post rack mount kit, and front to back
airflow

48 25GbE/10GbE/GbE SFP28/SFP+/SFP ports, 8 100GbE/
40GbE QSFP28/QSFP+ ports, redundant fans, 2 DC power
supplies, 2 power cords, 4-post rack mount kit, and back to front
airflow

48 25GbE/10GbE/GbE SFP28/SFP+/SFP ports, 8 100GbE/
40GbE QSFP28/QSFP+ ports, redundant fans, 2 DC power
supplies, 2 power cords, 4-post rack mount kit, and front to back
airflow

Juniper 650 W AC power supply (port-side to FRU-side airflow)
Juniper 650 W AC power supply (FRU-side to port-side airflow)
Juniper 650 W DC power supply (port-side to FRU-side airflow)
Juniper 650 W DC power supply (FRU-side to port-side airflow)
FANAFI fan model, back-to-front airflow

FANAFO fan model, front-to-back airflow

4 post rack mount kit

Optics and Transceivers

EX-SFP-1GE-T

EX-SFP-1GE-SX

EX-SFP-1GE-LX

EX-SFP-10GE-USR

EX-SFP-10GE-SR

EX-SFP-10GE-LR

EX-SFP-10GE-ER

EX-SFP-10GE-ZR

EX-SFP-DAC-1M
EX-SFP-DAC-3M
QFX-SFP-DAC-1MA

QFX-SFP-DAC-3MA

QFX-SFP-DAC-5MA

QFX-SFP-DAC-7MA

JNP-SFPP-10GE-T

JNP-25G-SR

JNP-25G-LR

JNP-25G-DAC-1M
JNP-25G-DAC-3M

SFP 1000BASE-T copper transceiver module for up to 100 m
transmission on Category 5

SFP 1000BASE-SX GbE optics, 850 nm for up to 550 m
transmission on multimode fiber

SFP 1000BASE-LX GbE optics, 1310 nm for 10 km transmission
on single-mode fiber

SFP+ 10GbE ultra short reach optics, 850 nm for 10 m on OM1,
20 m on OM2, 100 m on OM3 multimode fiber

SFP+ 10GBASE-SR 10GbE optics, 850 nm for up to 300 m
transmission on multimode fiber

SFP+ 10GBASE-LR 10GbE optics, 1310 nm for 10 km
transmission on single-mode fiber

SFP+ 10GBASE-ER 10GbE optics, 1550 nm for 40 km
transmission on single-mode fiber

SFP+ 10GBASE-ZR 10GbE optics, 1550 nm for 80 km
transmission on single-mode fiber

SFP+ 10GbE Direct Attach Copper (twinax copper cable), 1 m
SFP+ 10GbE Direct Attach Copper (twinax copper cable), 3 m

SFP+ 10GbE Direct Attach Copper (active twinax copper cable),
m

SFP+ 10GbE Direct Attach Copper (active twinax copper cable),
3m

SFP+ 10GbE Direct Attach Copper (active twinax copper cable),
5m

SFP+ 10GbE Direct Attach Copper (active twinax copper cable),
7m

SFP+ transceiver provides 100/1000/10000BASE-TX
throughput up to 30m over a copper connection via an RJ-45
connector

SFP28 25GBASE-SR optics for up to 100 m transmission over
serial multimode fiber-optic (MMF) OM4 fiber

SFP28 25GBASE-SR optics for up to 10 km transmission over
serial single-mode fiber-optic (SMF)

25GbE SFP28 to SFP28 copper cable, 1 m
25GbE SFP28 to SFP28 copper cable, 3 m

Product Description

EX-QSFP-40G-LX4 40GbE QSFP+ LX4 optics

EX-QSFP-40G-SR4 QSFP+ 40GBASE-SR4 40GbE optics, 850 nm for up to 150 m
transmission on multimode fiber

QSFP+ 40GBASE-SR4 40GbE optics, 850 nm for up to 300 m
transmission on multimode fiber

40GBASE-ER4 QSFP+ pluggable transceiver
40GbE QSFP+ LR4

QSFP+ to QSFP+ Ethernet Direct Attach Copper (twinax copper
cable), 1 m passive

QFX-QSFP-40G-ESR4

QSFPP-40GBASE-ER4
EX-QSFP-40G-LR4
QFX-QSFP-DAC-1M

QFX-QSFP-DAC-3M QSFP+ to QSFP+ Ethernet Direct Attach Copper (twinax copper

cable), 3 m passive

QSFP+ to SFP+ 10GbE Direct Attach Breakout Copper (twinax
copper cable), 1 m

QSFP+ to SFP+ 10GbE Direct Attach Breakout Copper (twinax
copper cable), 3 m

QSFP28 100GbE, SR4, 100 m

QSFP28 100GBASE-PSM4 optics for up to 500 m transmission
over parallel SMF

JNP-QSFP-100G-CWDM QSFP28 100GbE, CWDM4, 2 km
EX-QSFP-100G-LR4 QSFP28 100GbE, LR4, 10 km

JNP-100G-DAC-1M QSFP28 to QSFP28 Ethernet Direct Attach Copper (twinax
copper cable) 1 m

QSFP28 to QSFP28 Ethernet Direct Attach Copper (twinax
copper cable) 3 m

QSFP28 to SFP+ 25GbE Direct Attach Breakout Copper (twinax
copper cable) 1 m

QSFP28 to SFP+ 25 GbE Direct Attach Breakout Copper (twinax
copper cable) 3 m

SFP, Gigabit Ethernet CWDM optics, 1470 nm for 80 km
transmission on SMF

SFP, Gigabit Ethernet CWDM optics, 1490 nm for 80 km
transmission on SMF

SFP, Gigabit Ethernet CWDM optics, 1530 nm for 80 km
transmission on SMF

SFP, Gigabit Ethernet CWDM optics, 1550 nm for 80 km
transmission on SMF

SFP, Gigabit Ethernet CWDM optics, 1570 nm for 80 km
transmission on SMF

SFP, Gigabit Ethernet CWDM optics, 1590 nm for 80 km
transmission on SMF

SFP, Gigabit Ethernet CWDM optics, 1610 nm for 80 km
transmission on SMF

QFX-QSFP-DACBO-1M

QFX-QSFP-DACBO-3M

EX-QSFP-100G-SR4
JNP-QSFP-100G-PSM4

JNP-100G-DAC-3M

JNP-100G-4X25G-1M

JNP-100G-4X25G-3M

EX-SFP-GE8OKCW1470

EX-SFP-GE8OKCW1490

EX-SFP-GES8OKCW1530

EX-SFP-GESBOKCW1550

EX-SFP-GESBOKCW1570

EX-SFP-GES8OKCW1590

EX-SFP-GESBOKCW1610

Software Feature Licenses
EX4650-PFL
EX4650-AFL

EX4650 Premium Feature License

EX4650 Advanced Feature License
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