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Agenda

²ȅƳŀƎŀƴƛŀ Řƭŀ ǎƛŜŎƛ ŘƻǎǘťǇƻǿŜƧ

aƻȍƭƛǿŜ ǎŎŜƴŀǊƛǳǎȊŜ ǇǊƻƧŜƪǘƻǿŜ

½ŀǎǘƻǎƻǿŀƴŜ ǳǊȊŊŘȊŜƴƛŀ
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Edge/Core IP

BUSINESS

ACCESS

RESIDENTIAL

ACCESS

DISTRIBUTION

ACCESS
(L2)

AGGREGATION

Zakres prezentacji

10GE lub Nx10GE

1GE lub Nx1GE



5

tƻŘȊƛŀƱ ŦǳƴƪŎƧƻƴŀƭƴȅ



²ȅƳŀƎŀƴƛŀ ōƛȊƴŜǎƻǿŜ όǳǎƱǳƎƛύ
{ƪŀƭƻǿŀƭƴƻǏŏΥ

[ƛŎȊōŀ ƪŀƴŀƱƽǿΣ ƻōŜŎƴƛŜ ǇƻƴŀŘ мплΣ όƻƪΦ ол҈ ǿ I5ύ

WŀƪƻǏŏ ǎǘǊǳƳƛŜƴƛΥ I5Σ 4K (3840Ҏ2160) i 8K (7860Ҏ4320) UHDTVΧΚ

5ƻǎǘťǇ Řƻ internetu, wymagania dla streamingon-demand

bƛŜȊŀǿƻŘƴƻǏŏ
!ǿŀǊƛŀ ƱŊŎȊŀκǳǊȊŊŘȊŜƵ ςszybka konwergencja

Redundancja ȋǊƽŘŜƱ ǿ HeadEnd
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½ŀƱƻȍŜƴƛŀ ŦǳƴƪŎƧƻƴŀƭƴŜ Řƭŀ ǳǊȊŊŘȊŜƵ ŘƻǎǘťǇƻǿȅŎƘΥ

- L2, L3 management (telnet/ssh/www/ snmp/syslog/archiveconfig)
- IGMP v2/3, IGMP-snooping
- MVR (Multicast VLAN Registration)
- DHCP snooping
- DAI, 
- LACP
- QinQ
- QoS(hadrwarequeues, strict queue, WRED, in/out vlan/port 

shaping/policing)
- ACL L2/L3
- port mirroring
- stack

- IPv6: DHCPv6 snooping, IPv6 Neighbor Discovery Inspection, IPv6 
RA guard, MLD v2/3, MLD Snooping, ACL
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½ŀƱƻȍŜƴƛŀ ŦǳƴƪŎƧƻƴŀƭƴŜ Řƭŀ ǳǊȊŊŘȊŜƵ ŀƎǊŜƎŀŎȅƧƴȅŎƘΥ

- L2, L3 management (telnet/ssh/www/ snmp/syslog/archive
config)

- IGMP v2/3, IGMP-snooping
- MVR (Multicast VLAN Registration)
- LACP
- QinQ
- QoS(hardware queues, strict queue, WRED, vlan/port 

schaping/policing)
- ACL L2/L3
- port mirroring
- stack

- IPv6: MLD v2/3, MLD Snooping, ACL L3
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½ŀƱƻȍŜƴƛŀ ŦǳƴƪŎƧƻƴŀƭƴŜ Řƭŀ ǳǊȊŊŘȊŜƵ ŘȅǎǘǊȅōǳŎȅƧƴȅŎƘ
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½ŀƭŜȍƴƛŜ ƻŘ ǳǎǘŀƭƻƴŜƧ ǎǘǊŀǘŜƎƛƛΥ
- /Ȋȅ ǎƛŜŏ ǿƛŜƭƻǳǎƱǳƎƻǿŀ ςklienci biznesowi czy tylko 

indywidualni?
- /Ȋȅ ǿƛťŎŜƧ ǘŀƪƛŎƘ ǎƛŜŎƛ ƴƛȍ ƧŜŘƴƻ ƳƛŀǎǘƻκǊŜƎƛƻƴΚ
- L2 (ring EPRS), L3, MPLS?
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Distribution (~10 devices per city/region):
- min. 4x 10GE, min. 20x 1GE (SFP)

Aggregation(~50 devices per city/region):
- min. 4x 10GE, min. 20x 1GE (SFP)

Access (~1000 devices per city/region, 10-15k users):
- 12/24/48 RJ45, Uplink2x 1GE(SFP) 

NMS

Edge/Core IP

BUSINESS

ACCESS

RESIDENTIAL

ACCESS

DISTRIBUTION

ACCESS
(L2)

AGGREGATION



²ȅōƽǊΥ

- sposobu transportowania multicastu

- sposobu transportowania unicastu

- ǎǇǊȊťǘǳ ςswitchvs. router
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wƻȊǿŀȍŀƴŜ ǊƻȊǿƛŊȊŀƴƛŀ ǿ ȊŀƪǊŜǎƛŜ ǘŜŎƘƴƻƭƻƎƛƛ 
ǇǊȊŜǎȅƱŀƴƛŀ multicastu

- L2 ςIGMP v2/v3, snooping, MVR

- PIM w szkielecie (switchL3, router)

- NG MVPN z P2MP LSP (PIM w VRF, MPLS)

Output 2

Output 3

PE2MX80

P1MX80

PE3 MX240

PE1MX240

Output 1

Video 
encoder

Video 
decoder

Video 
decoder

Video source

VRF

VRF

VRF

P2MP LSP
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{Ǉƻǎƽō м

SwitcheL2 jako ǎƛŜŏ ǘǊŀƴǎǇƻǊǘƻǿŀ Řƭŀ multicastu/unicastu

{Ǉƻǎƽō н

SwitcheL3 Ƨŀƪƻ ǎƛŜŏ ǘǊŀƴǎǇƻǊǘƻǿŀ Řƭŀ multicastui unicastu

{Ǉƻǎƽō о

wǳǘŜǊȅ Ƨŀƪƻ ǎƛŜŏ ǘǊŀƴǎǇƻǊǘƻǿŀ Řƭŀ multicastuςPIM w szkielecie

{Ǉƻǎƽō п

wǳǘŜǊȅ Ƨŀƪƻ ǎƛŜŏ ǘǊŀƴǎǇƻǊǘƻǿŀ Řƭŀ multicastuz MPLS
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{Ǉƻǎƽō м ςswitcheL2 dla multicastu
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PIM w vrf

BFD OSPF/PIM
Ethernet OAM CFM 

{Ǉƻǎƽō н ςswitche[о ǿǎǇƛŜǊŀƧŊŎŜ VRF-Lite



{Ǉƻǎƽō н όcdn.) ςswitche[о ǿǎǇƛŜǊŀƧŊŎŜ ±wC-Lite
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{master:0}[edit routing-instancesXYZ]
admin@ex4200# show  
instance-type virtual-router;
interfacege-0/0/0.100;
routing-options{

multicast{
ssm-groups226.0.0.0/8;

}
} 
protocols{
ospf{

area0.0.0.0 {
interfacege-0/0/0.100 {

bfd-liveness-detection{
minimum-interval300;

}
}

}
}
pim {

interfacege-0/0/0.100 {
modesparse;
version 2;

}
}

}



17 Copyright É 2013 Juniper Networks, Inc.     www.juniper.net

EX SERIES: PORTFOLIO EVOLUTION (NOT ALL SWITCHES)
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EX8216

EX4200

EX8208

EX4500

EX2200

EX4200-PX

EX6200

EX3300

1 TB/slot chassis

40G and 100G LC

EX8200 
Virtual Chassis

EX4500
Virtual Chassis

EX2200-C

EX3200

Faster Virtual 
Chassis Backplane

8x10G

1G-Copper

1G-Fiber

40x10G

Extra-Scale

10G Copper

Service Modules

Industrial Grade

External RPS

EX4200Virtual Chassis
EX3300

Virtual Chassis

EX4550
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EX2200-C Overview

üCompact, Fanless Layer 2/3 GbE  
switches with PoE+ for micro-branch, 
casinos, retail and workgroup 
deployments
Á 12 Access ports (10/100/1000BASE-T)

Á 2 DP (Dual-Purpose) uplink ports   
(10/100/1000BASE-T or 100/1000BASE-X)

Á PoE+ model options

ÁJunos operating system
Á L2, IPv4/v6 static, RIP (base)

Á OSPF, Mcast, CFM (Enhanced license)

Á Software Feature Parity with EX2200

üFixed Internal power supply 

üRack, Wall, Magnet Mounting

SKU # Ports Port Type
PoE+
Ports

Fixed 
Uplinks

Max Power 
Consumpti

on
(PoE 

Power)

EX2200-C-12T-2G 12 10/100/1000B-T 0 2 DP 30 W

EX2200-C-12P-2G 12 10/100/1000B-T 12 2 DP
30W 

(100W)



19 Copyright É 2013 Juniper Networks, Inc.     www.juniper.net

RJ45/US
B 

Console

EX2200-C: FRONT VIEW

Fixed, standalone configuration

Á10.6W x 9.4D x 1.75H inches 

Á1 RU height

ÁWeight: T: 4.6 lbs, P: 6.4 lbs

Internal power 

Fixed uplinks

Environmental Ranges

ÁOperating Temp: 0 to 40ÁC* 

ÁOperating Altitude:  upto to 5K ft*   

High performance

ÁWire-rate, non-blocking

Management interfaces

ÁConsole (RJ45, USB)

ÁOut-of-band Ethernet (RJ45)

* Range can be increased if extended temp optics used

RJ45/SFP
Dual-

Purpose
Uplink port

All ports
PoE capable
in PoE SKUs

External
USB

OOB GbE
Mgmt
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EX2200 LINE OF ETHERNET SWITCHES

Designed for branch and 

low-density wiring closets 

Fixed configuration

Á24 or 48 ports 

ÁPoE model options

Á4 SFP uplinks

Junos operating system

ÁL2 and RIP in 

base license

Fixed power supply 

and fans

# Ports Port Type
PoE

Ports
Fixed 

Uplinks

Max Power 
Consumption
(PoE Power)

24 10/100/1000B-T 0 4 SFP 100 (0) W

24 10/100/1000B-T 24 4 SFP 550 (450) W

48 10/100/1000B-T 0 4 SFP 100 (0) W

48 10/100/1000B-T 48 4SFP 550 (450) W
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Fixed, standalone 
configuration

Á17.3W x 10D x 1.75H inches 

Á43.9W x 25.4D x 4.4H cm

Á1 RU height

Fixed power, fans and uplinks

Consistent management

ÁJunos operating system

ÁManaged by NSM

ÁUAC integration

High Performance

ÁWire-rate, non-blocking

Á104 Gbps capacity

Management interfaces

ÁConsole

ÁOut-of-band Ethernet

External RPS support

EX2200 SWITCH: FRONT AND REAR VIEWS

EX2200 Front View

EX2200 Rear View

GbE
Mgmt
& USB

Console

4xGbE
uplink  ports

Single
fixed

power
supply

All ports
PoE capable
in PoE SKUs

RPS Fan Fan
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EX3300 LINE OF ETHERNET SWITCHES

24-48 Port Fixed 
Configuration Access 
Switch
ÁPOE+ Model Option

Á4 SFP/SFP+ uplinks

ÁFixed power supply (AC/DC) and 
fans

ÁData center airflow

ÁRPS  support 

Virtual Chassis technology

Á10 - member Virtual Chassis

ÁVirtual Chassis over 10GbE 
uplinks 

ÁVirtual Chassis between 
switches up to 40Km apart.

Proven Juniper technology 

ÁJunos operating system

ÁLayer 3 (OSPF, PIM)

SKU Airflow PoE/+ 

ports

PSU Total PoE 

Power

EX3300-24T F-to-B 0 AC 0

EX3300-48T F-to-B 0 AC 0

EX3300-24P F-to-B 24 AC 405W

EX3300-48P F-to-B 48 AC 740W

EX3300-24T-DC F-to-B 0 DC 0

EX3300-48T-BF B-to-F 0 AC 0
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EX3300 VIRTUAL CHASSIS

Up to 10 members in a virtual chassis 
over 10GE uplinks

ÅLast two uplinks configured as VC ports 
by default

ÅAll four uplinks can be configured as 
non-VC uplink port

ÅAll four uplinks can be configured as 
virtual chassis ports

Å80 Gbps uplink/VC bandwidth

Each uplink auto-detect for GE/10 GE

10GE DAC cables recommended for VC 
(one per EX3300)

ÅNo VC cable shipped with EX3300 
system by default

ÅNo mixed-mode VC with EX4200 or 
EX4500

Supported Optics

EX-SFP-10GE-DAC-1M

EX-SFP-10GE-DAC-7M

EX-SFP-10GE-LR

EX-SFP-10GE-LRM

EX-SFP-10GE-SR

EX-SFP-10GE-USR

EX-SFP-1GE-LX

EX-SFP-1GE-SX


