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Napirend

= NCS5k csalad

= Architektura

= Memoria — Packet forwarding
= Pozicionalas




NCS5500 platform

Fix kiepitettségu

1-2 RU magas
Nagy portsdrlség

10GE-100GE
Base és -SE kivitel

|OS-XR 64-Dbit

Pay-as-you-grow modell

Modularis kiepitettségu

3 chassis
7 féle 1/O modul
Orthogonalis design




NCS5500 architektura s&t

BroadCom chip

= Egyszerd, kevés komponens NCS 5501 Optics - Optics

Jericho 720G Qumran-MX 800G Jericho+ 900G
600/720M 600/720M 835M
LIty LIt O TIILrIeLILes
Network Interface Network Interface Network Interface
o = o -~ o | |l
e [ ] | [om et [ ] | [om e | |[ [ox=mee]
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Fabric Interface Fabric Interface
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NCS5500 Fix Chassis sﬁ

NCS 5507-SE NCS 5507

Single 800 Gbps QMx, 4GB packet buffer Single 800 Gbps QMx, 4GB packet buffer

= 600 Mpps = /20 Mpps

No Oversubscription, total interfaces: 800G Oversubscribed design, total bandwidth of 1.08 Tbps
= 40x 1/10G SFP ports = 48x 1/10G SFP ports

= 4x 40/100G QSFP ports = 0x 40/100G QSFP28 ports

Support of Timing and DWDM interfaces No Timing/DWDM Support

LEM/LPM memory: 786k/256k-350k LEM/LPM memory: 786k/256k-350k

2M IPv4 routing entry in eTCAM No eTCAM
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16 regular ports > 24 ports DWDM/ZR capable
(ports O to 15) (ports 16 to 39) T




NCS5500 Fix Chassis s&t

NCS 5502-SE & NCS5502 [ Swich | Fabric [ swich |
8db Jericho BroadCom chip

o
= 600 Gbps per Forwarding ASICs ,_E
= 600/720Mpps per FA (SE/Base) ( -
Switch Fabric: 2x Fabric Element 7
= 18x25Gbps lane per Fabric Element I

4.8 Tbps line-rate 100G < 1850W (Typical, SR optics)
48x 100G QSFP28 (or QSFP+)

| QsFP28 |e——
[ QSFP28 |——>
[ OSFP28 l——
[ OSFP28 l——
[ OSFP28 j——
| OSFP28 &——

2
:

NCS5502 786k 256k-350k

NCS5502-SE 786k 256k-350k 2M




NCS5500 Fix Chassis s&t

NCS‘ESA 7‘36/_/—5 / NCS—ESA 7—36/—/—SE—S Fabric ASIC *  Scale version: with eTCAM Faraat

4x36x25G=3.6T +  Base version: withouteTCAM
4db Jericho+ BroadCom chip 36256
= 900 Gbps per Forwarding ASICs

1db 3.6Tbps Fabric ASIC
1588v2 PTP & SyncE

MACSec

36x 100G QSFP28 (or QSFP+)

DRAM

NCS-55A1-36H-S 786k 256k-350k

NCS-55A1-36H-SE-S 786k 256k-350k AM +




NCS5500 Fix Chassis

NCS-55AT7-24H 48x25G

2db Jericho+ BroadCom chip
= 900 Gbps per Forwarding ASICs = 1.8Tbps
= Overbooked: 75% 4G

= Back-to-Back: nincs Fabric ASIC EEE EE

1588v2 PTP & SyncE

DRAM

BEEH

No MACSec Jericho+ 900G
24x 100G QSFP28 (or QSFP+) e 11118T8TLLe
Network Interface
BT &/
NCS-55A1-24H 786k 1-1.3M - = ]
Ingress Egress
Fabric Interface
INRRRRRRR RN

1200G




NCS5500 Fix Chassis {s:a:seser:

------

NCS-55A2-MOD 4GB Buffers

1db Jericho+ BroadCom chip
= 24x GE/10GE SFP+
= 16x GE/10GE/25GE SFP28

= 2x MPA (400Gbps) MPAO MPA1
21.44Tbps overbooked = 900Gbps

_SE verz|é |S van 4—16x1/10/25G MACsec —» ¢—— 24x1/10G —» ¢—— MPA ———

DRAM

300mm mely, TEMP HRD verzio is van
1588v2 PTP & SyncE
MACSec

NCS-55A2-MOD 786k 256k-350k opcionalis




NCS5500 Fix Chassis — modulok

NC55-MPA-12T-S Connector NC55-MPA-2TH-S Connector

CFP2-DCO CFP2-DCO
(2x100G) (2x100G)

12 ports SFP+ 0/x/m/0-11 ‘ 0/x/m/0/0-1 2 ports CFP2 0/x/m/1/0-1

NC55-MPA-1TH2H-S Connector NC55-MPA-4H-S Connector

QSFP28  [QSFP2 cFp2Dco|  Fetmmlssii A QSFP2d  [aSFP2 QSFP2
(1006)| |(100G) (2x1006) ‘ (100G)| |(100G) (1006)

2 ports QSFP28 0/x/m/0-1 1 port CFP2 0/x/m/2/0-1

4 ports QSFP28 0/x/m/0-3




Optikai csatolok

Ethernet-only platform

SFP optikai slot

= SFP  GigabitEthernet

= SFP+ 10GigabitEthernet
= NCS5501 platform

QSFP optikai slot

= QSFPZ28 100GigabitEthernet
= QSFP+ 40Gigabitkthernet
= QSFP+ break-out 4x10Gbps

= (QSFP28 break-out 4x25Gbps — Jericho+

https.//tmgmatrix.cisco.com/home




NCS5500 Memoria tertlet s&t

Longest Prefix Match Database (LPM)

= Used to store IPv4 and IPv6 prefixes

= Algorithmic memory: worst case 256k entries (IPv6 uses 2 entries) ~ 350k IPv4 / 160k IPv6
Large Exact Match Database (LEM)

=  Used to store MAC addresses, MPLS labels and IPv4 host prefix
(but also /24, /23, /20... Database size: 786k entries)

Internal TCAM (iTCAM)
= Packet classification (ACL, QoS, VLAN ranges, tunnels. Database size: 48k entries)

External TCAM (eTCAM, not on all line cards / systems) I I I I I I I I I I I I I
= Used for unicast route scale up to 2M or 4M IPv4 Routes Network Interface

= Used to extend ACL and classification row (| ] —

= Not for /32 ot <hip

e ]
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FEC

Ingress Egress

Fabric Interface
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NCS5500 Memoria tertlet

FEC

= Used for NextHop and ECMP (128k entries)
= Contains the FEC ECMP (4k entries)

Egress Encapsulation DB (EEDB)

= Used for egress rewrites (96k entries)

= Link Local — ARP ND

= Tunnel — MPLS label, GRE, etc

Ingress/Egress Small Exact Match (ISEM/ESEM)

= Used for tunnel termination and egress VLAN translation I I {lltj IkI| { £I I I I
StatiStiCS ................... e or n e ace

= Used to store all counters (256k entries) Team ] e =

v | || ozneoune ]| [row]
On-chip B TCAM
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FEC

Ingress Egress

Fabric Interface
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#show bgp sum

Routing bejegyzések

#show bgp scale

#show route

#show dpa resources

Adj RIB-in Local RIB RIB a»
BGP /,,I_‘::::::: _______
DPA i FIB
iproute location SDK
! #show controller npu resources
lpm/lem location
eTCAM NPU
LPM LEM
>256k | 768k | - | EEDB




Teljes BGP tabla — referencia

Hagyomanyos chipset, eTCAM nélkdl
15 full feed:

- 700k IPv4 route per neighbor

- prefix memory: T00MB

- 10M AS path

- Path memory: 800MB

LPM (256k-350k): 81%
LEM (768k): 52%

2021Q2 utan redesign...

Maodositott chipset, NCS55AT
2 full feed:

700k IPv4 route per neighbor
prefix memory: 100MB

1.5M AS path

Path memory: 120MB

LPM (IM-1.3Mk):  20%
LEM (768Kk): 52%

2021Q2 utan sem lesz probléma




NCS5500 Packet Lookup — non e-TCAM

IPv4 prefixes

(except those in LEM)
IPv6 prefixes (non-/48s)
Multicast groups v4

IPv4 prefixes (/32s and /24s)
IPv6 prefixes (/48s)

MPLS labels

MAC addresses

IPv4 prefixes

(except those in LEM)
IPv6 prefixes (non-/48s)
Multicast groups v4

IPv4 prefixes (/20s, /23s - /24s)
IPv6 prefixes (/48s)

MPLS labels

MAC addresses

IPv4

IPv4

Host Optimized Mode — Jericho

: LEM

LEM LPM LPM
Lookup 1 - Lookup 1 Lookup 2 - Lookup 2
/32 /31> /25 i o4 /23> /0
Internet Optimized Mode — Jericho
LPM LEM LEM LPM

Lookup 1 - Lookup 1

/32> /25

/24 and /23

Lookup 2

/20

- Lookup 2

/22,/21, /20

/40D

fat
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NCS55A1-24H Packet Lookup

T Host LEM LPM LEM LPM
IPv4 prefixes IPv4 Lookup 1 ey Lookup 1 — Lookup 2 — Lookup 2
IPv6 prefixes (non-/48s)

Multicast groups v4 /132 131> /25 124 123 2 /0

p Internet |10 LEM LEM LPM
IPv4 prefixes IPv4 Lookup 1 w— Lookup 1 — Lookup 2 —— Lookup 2
VO PreAoNs 408y /32> /25 /24 and /23 120 122, 121, 120
MPLS labels 119 5 /0
MAC addresses

L LPM LEM LPM

lPV6 Lookup = Lookup w— Lookup 2

/128 - /49 /148 147 > /0

M PLS LEM
M AC Lookup




NCS5500 Packet Lookup — e-TCAM Sﬁ

Default Distribution Mode — Jericho

T TCAM
64k-160K IPV6 pfx IPv4 [ eSS
except /48s
IPv4 Multicast Groups /32 /31> /0
T IPva /32s
IPv6 /48s LPM LEM LPM
MPLS labels IPVG Lookup 1 - Lookup - Lookup 2
1 MAC addresses /128 = /49 /48 /47 = /0

eTCAM
2M IPv4 pfx (non /32s) MPLS LEM
entries M AC Lookup




NCS5500 Packet Lookup — e-TCAM Sﬁ

Default Distribution Mode — Jericho+

IPv4 Multicast Groups

e

MPLS labels Everything
MAC addresses

L M PLS LEM
- MAC Lookup
eTCAM

aAM IPv4 + [Pv6 pfx
entries




NCS5500 pozicionalas sﬁ

Tervezesi szempontok Megis hol latjuk a helyét Magyarorszagon?
= Port tipus/strdseég = [nternet Border Router

= Skalazhatosag = Core Router

= Buffer méret = Distributed DC ToR/E0OR device

= Funkciok = (arrier Ethernet

= Aramfelvétel = Mobile 5G networks

= Op. Rendszer (I0S-XR)
Technologia szempont alapjan
Nincs egyertelmu szabaly = Segment Routing




Ami kimaradt

Licensing

Modularis NCS5500
Fix kiépitésd NCS 50xx

QoS

Multicast

Belso protokollok

Memoria optimalizalads — RPF
ACL

Software Architecture

https.//xrdocs.io/
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