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Mirol Beszéltunk 200x-ben

Adatkozponti Halozatok kapcsan ?

> Topoldgia ) 3 réteg(i model
» Savszelesseg — 10G Ethernet

» Eszkozvalasztas szempontjai:

» Operacios rendszer

> ASIC == Technoldgiai gazdagsag:
» Tarolo/Adat halozat integracio FCoE
» DCI Technologiak, Trill ....
> ..
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Mi valtozott 2002-2010 kozott?

dws 6 Google Cloud Platform| Microsoft Azure

2002 julius 2008-2010 2008-2010

Felho — Cloud Centric adatkozpont
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Mik valtozik a Felho alapu adatkozpont megjelenésével
Funkciok

» Méret — Skalazhatésag

» Egyszerlség — topologia, kialakitas, konfiguracio

» Szabvanyossag — nem lehet Vendor lock

» Automatizalas szabvanyosan REST API, Python, Chef, Ansible Puppet
» Operacios rendszer: Linux, Linux, Linux....

» Szolgaltatdi — multitenant kialakitas lehetbsege

» Specialis funkciok — nem igazan:
» Tarold haldzati integracio
= DCI, Trill

—
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Mik valtozik a Felho alapu adatkozpont megjelenésével
Hardware

» Mi a helyzet a Hardware-rel?

» Boltban megvasarolhaté Merchant Silicon

pliant  BAREFCO:T

NETWORKS
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Savszélesseég 10->40->25/100GbE

Ethernet Adapter & LOM Shipments: Years to Surpass Two Million Ports

100GbE
= | Year 1=2003 for 10GbE
Year 1= 2011 for 40GbE

Year 1= 2015 for 100GbE
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Year 1= 2015 for 25GbE

0.0
Year 1 Year 2

CREHAN RESEARCH Inc.

Year 6 Year7 Year 8
Notes 10GbE shipment trend estimated from 2003 to 2007 (Year 1 fo Year 5)

Year 3 Year 4 Year 5

—
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“We predict that 25/50/100GbE will
comprise over a third of server
access ports, within just three years
of shipments”

Sameh Boujelbene, DellOro Group
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Topolodgia

Bonyolult, nagy késleltetési draga Egyszeri, hatékony innovativ

Spine — Leaf 2 szintd

Hagyomanyos hierarchikus Model

Max 80% forgalom

Y Y
Rack szerverek Blade szerverek

!
Rack szerverek Blade szerverek .. : f s
75%-kal csokkentheti a komplexitast

—
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Spine — Leaf topologia

Spine

Leaf
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Spine — Leaf topologia

Spine

Leaf




Szolgaltatéi Multitenant L3 tecnologia

MPLS VPN
VPN
L= e R
102  CE (? I\/I P L : CE—101.
CE - — o
';‘jj
10.1
Kapcsolas MPLS Cimke alapon
+ VPN Cimke
Elényok:

> Adott Felhasznaloi csoport (VPN) csak a sajat csoportjaval beszél kozvetlenul
> Atlapolt IP Cimek hasznalhaték

—
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Mi helyzet L2-0n?

Spine
Leaf
Hewlett Packard VTEP = VXLAN Tunnel Endpoint

Enterprise V07 - © Copyright 2015 Hewlett Packard Enterprise



VXLAN Packet Struktura

Ethernetin IP

Outer MAC Header Outer IP Header Outer UDP Header

VXLAN Header

Original Layer 2 Frame J
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VXLAN halozati model
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VXLAN — Statikus VXLAN konfigurac

nry

10

|

[ svivian 10 |
10.10.10.254

MLAG Domain

MAC-A
\.

SVIVLAN 20
10.10.20.254
MAC-B

7

SVIVLAN 10
10.10.10.254

Racx-1

Leaf-11 : % Leaf-12

Eth8 — Em-7 EnG Eth-7

|

- G

VLAN 10 = VNI 1010
VLAN 20 - VNI 1020

10.10.10.101/24 10.10.20.101/24
GW 10.10.1025¢  Gw 10.10.20.254
VLAN 10 VLAN 20
MAC-1 MAC-2
—
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MLAG Domain
Rack-2
Leaf-21
EING = E3h.7 Elhi, Etn-7 .
VLAN 10 9 VNI 1010
VLAN 20 - VNI 1020

10.10.10.102724 10.10.20.102724

GW10.10.10.254  Gw 10.10.20.254
VLAN 10 VLAN 20
MAC-3 MAC-2
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Felhasznaloi tesztek — Arista eszkozokkel — Statikus Control plane
(Kékonyi Istvan, Valké Laszlo, Gelsi Tamas, Zeisel Tamés)

interface Ethernet1/1
mtu 9214
no switchport
ip address 10.10.0.1/30
ip ospf area 0.0.0.0
|
interface Ethernet25/1
switchport access vlan 100
|
interface Loopback100
ip address 10.100.1.1/32
|
interface VIan100
mtu 9214
no autostate
ip address 192.168.32.1/24
|
interface Vxlanl
vxlan source-interface Loopback100
vxlan udp-port 4789
vxlan vlan 100 vni 100
vxlan vlan 100 flood vtep 10.100.1.1 10.100.1.2
!
router ospf 1
network 10.10.0.1/32 area 0.0.0.0
network 10.10.1.1/32 area 0.0.0.0
— network 10.100.1.1/32 area 0.0.0.0

Hewlett Packard max-Isa 12000
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VXLAN — EVPN (eBGP) Control Plane

Spine-1 Spine-2 Spine-2 Spine-2
Lo0=1.111/32 1 00=1.1.1.1/32 Lo0=1.1.1.1/32 Lo0=1.1.1.1/32

¥ g N

AS 65000

|Et-2) Es]  [Er2) [E1.5) El-2 |Et5)

Loopback IPs
(VTEP address) advertised
in the underlay

leaf and spine nodes

i
\

0 e L e ————————

MLAG = VTEP-1 -2.22.1 | AS 65001 MLAG mAS 65002
Domain . Domain

LoO = 1.1.1.11/32 Lo0 =1.1.1.12/32 Lo0 = 1.1.1.21/32 Lo0 = 1.1.
Lol =2.2.21/32 Lo1=22.2.1/32 Lo1=2222/32 Lo1=2.222/32

—
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Felhasznaloi tesztek — Arista eszkozokkel — EVPN Control Plane

(Kékonyi Istvan, Valké Laszlo, Gelsi Tamas, Zeisel Tamés)

interface Vxlanl
vxlan source-interface Loopback0
vxlan udp-port 4789
vxlan vlan 100 vni 100
|
router bgp 65001
router-id 10.10.1.1
neighbor 10.10.0.2 remote-as 65000
neighbor 10.10.0.2 send-community extended
neighbor 10.10.0.2 maximum-routes 12000
|
vlan 100
rd 100:100
route-target both 100:100
redistribute learned
|
address-family evpn
neighbor 10.10.0.2 activate
|
address-family ipv4
neighbor 10.10.0.2 activate
network 10.10.1.1/32

—
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Tovabbi kihivasok VXLAN Kornyezetben
IRB — Integrated Routing and Bridging

SVIVLAN20 | "
10.10.20.254
MAC-B

SVIVLAN 10
10.10.10.254
MAC-A

£h-6

VLAN 10 VNI 1010
VLAN 20 = VNI 1020

802.1Q
VLAN 10

Sery-1

10.10.10.101/24
GW 10.10.10.254
MAC-1

—
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VLAN 10 = VNI 1010
VLAN 20 - VNI 1020

—— skuwzo swvuwm
10. vozozu 10.10.10.254
MACB MAC-A

Eth-7

80z2.1Q
VLAN 20

| Serv4
10.10.20.102/24

GW 10.10.10.254
MAC-4
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Tovabbi kihivasok VXLAN Kornyezetben
IRB — Integrated Routing and Bridging

interface VIan100

mtu 9214

no autostate

ip address 192.168.32.1/24
I
interface VIan200

mtu 9214

no autostate

ip address 192.168.42.1/24
!

interface Vxlanl
vxlan source-interface Loopback0
vxlan udp-port 4789
vxlan vlan 100 vni 100
vxlan vlan 200 vni 200

!
interface Recirc-Channel100
no switchport
switchport recirculation features vxlan

interface Ethernet 4/1
traffic-loopback source system device mac
channel-group recirculation 1

—
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Tovabbi kihivasok VXLAN Kornyezetben
Routing — Anycast router, DCI

, avivian20 ) svivian 10 l
SVIVLAN 10 10.10.20.254 M 10.10.10.264
MAC-A n

Leaf-11

VLAN 10 VNI 1010
VLAN 20 = VNI 1020

802.1Q . VLAN 20

VLAN 10 Ugyanaz a Virtualis IP Cim

10.10.20.102/24

10.10.10.101/24 GW 10.10.10.254
GW 10.10.10.254 MAC-4
MAC-1

—
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Fizikai és Virtualis vilag
osszekapcsolasa VXLAN
segitsegevel

—
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VXLAN Tunnel inditas/végzodtetés lehetoségei

Halozati eszkoz Host alapu Hybrid megoldas

Flooding Network DB

Physical Physical Virtual Virtual Virtual Physical
. VXLAN Tunnel End-points
- Router/switch tunnel vegpont . vjrtualis végpontok  Fizikai és virtualis végpontok
- Hagyomanyos VPN megoldas -« Virtualizacios platform « Open Standard megoldas
—
Hewlett Packard
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VMWare NSX/OpenStack architektura

NSX Controller
Cluster

Virtual Network

openstack

Neutron AP1

' Workload l Workload '

Workioad I

Sofware
Hardware

—
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Open vSwitch[ | Open vSwitchT | Open vSwitc

Physical Network (Arista, Cisco, HP, Juniper, ...)
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Rabbit MQ

Hibrid megoldas - OpenStack integracio

NOVA
KEYSTONE
" DCN
JSON-API
s GO
iy

ohe
|

Open-flow
OoVvSsSDB OVvSDB

HYPERVISOR

Rabbit-MQ

: >$ HYPERVISOR
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Technologiat latjuk

Mi legyen az eszkoz kivalasztas szempontja?

—
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Eszkoz kivalasztas szempontjai

» Spine: port szama meghatarozza a Rackek szamat!!

Tipikusan 32 portos, de van gyarté akinek van 64 portos eszkoze

Mi legyen a gerinc savszeélessége 40G vagy 100G

» Leaf. portszama meghatarozza a rackben a szerverszamot
Tipikusan 48 port + 4-6 40G vagy 100G uplink

Mi legyen a szerver csatlakozas savszélessége
, 40G, 25G, 10G

—
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Eszkoz kivalasztas szempontjai

» ASIC tovabbra is fontos de sokszor csak a generacio

Snoancou 4] T e T2

‘\\SlR&TA}@S

64x10G 32x40G 32x100G 64x100G

» Deep Buffer — kalondsen Software Defined storage és Video stream alkalmazas esetén:

IIIIIIII

8x10G 6x40G 6x100G 18x100G

—
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High Level ASIC Comparison — Leaf/Spine (Pizza Box)

Sanawicn Upn32Tos Upo6dTos Up1o32 Tos/Upto 6.4 Th'e Up32Tos I I I l
Saroes 128256 256~ 236 128+ 2561256 * 256 125 - 35G
Typica form tactor 45°25G +3 -~ 100G 54~ 100G 321006 32~ 100G

32- 100G 128~ 25G
L2 MAC 283K 264K 255K 512K 320K
MPELS ves vag vae Yas BN BN XN X
L3 Hos's (IPVAIpYS) 158K 148K/78K 256K/128K 1 512K 1 256K 150K 7 BOK A
Next Hop 84K 48K T80 16K #2 OSPFvZ/ECMP/BFD
LPM IPVATYE (MAX) 350K I20K/168K 2SBKI125K | S12K/258K 184K 7 16

L3 moce up 10 1M Pv4 prafixes
=Cue Pans T80 32K K Overlay
NATNATET TE0 2K entniee 1K seesions NA Srogrammabie Bt
Tumneis. %K 32K MPLS / 8K UNIDs 15K 7 16K 16K
VOXLAN L2013 Pvd Paokat reckoulation L2113 ppvé L2013 jpvé SR
VXLAN 96 L2L3PE Daoket reckoulation =0 Srogrammabie \ : f \/ : ?
o = - T

ACLs 6K ingress 46K Ingrase L1 sgress 36K 1 512K Vaiable xN XN XN XN
Suftering s s 15MS (ndly ehare) 24M5 (ly enarea) R
Quzuse T90 10 UC + 10MC T80 K Queuss2d gususs per port
—
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BRCM TOMAHAWK (“TH")

* 1Gnm

v 8.4T, 256*25G/64 * 100G and 3.6 as 144 * 25G

v Throughput: 4.2 BPPS (Line rate {@ 250 Bytes)

¥ 4 Pipelines, each pipeline supports 18 cores

v Each Core has 4 x 10G~25G SERDES

v" 42 MB buffer {vs TH 6ME]

v" Each egress port consists of 10 UC queues & 10 MC queues.
Four-lewvel hierarchical scheduling.

v ECMP Dynamic Flow Distribution - New

v UFT: 268K/ECMP (Groups/Members): 32K/18K/Next Hop: 48K

v Broadview v2 {nebtwork congestion, 1538 time stamping, etc..)

v THZ BW capacity: 2 * TH

v THZ scalability: 2 * TH

+" Foundation for next step — TH2 {12.2 Thps), 32 * 400Gb/s
with native 50G PAM4, target 40% less power than TH2
(250W for 32 * 400G)

¥ Improvements in scale, DLB/DGM (ECMP)

Ingress Pipeline
auladig4 sseibig

¥ Programmability: no

Hewlett

E

Prnmary target: Hyperscalers in (desperate ') need of BW 11



Ingress Pipeline
auljadi4 ssaubg

Ertermrr e chard Primary target: Large Enterprise

BRCM TRIDENTS (“TD3")

TD3 BW capacity 2xTD2+ (3.2T/2.0T1.08T versions)
Up to 128*25G/64*50G/32°100G

TD3 scalability~ 2x TD2+,

32T - 321006 7 128x25G; 2.03 EPPS. 2 Pipelines.
Bring native 25G to the Trident family

JZ2ME Fully-Shared on-chip buffer. (TD2+ 16ME)
Enhanced table sharing & table sizes: UFT for L2 & L3;
UAT (Unified Adaptation Table) for MPLS. Significantly
Enhanced Tables Scaling

Enhanced MPLS Segment Routing
Programmability

DLE (Dynamic Load Balancing) on HG/LAG/ECMP:
Link selection based on real-time link loading.
BroadView v2 Instrumentation / Telemetry

Enhanced Control Plane {on-chip 4-core 64-bit ARM
CPU) with PCle Gen3 and 2*10G for Mgmt
160W@3. 2T

“Programmability™

Flexible Packet Parsers
Flexible Packet Editor
Flexible Lookup Key Generation for major tables

32




Eszkoz kivalasztas szempontjai
» Skalazhatosag:

vni number — talan az egyik legfontosabb paraméter
Szokasos paraméterek: MAC, Routing tabla méret, BGP neighbor szam stb.

> Késleltetés!

400-500nsec vagy 2-4usec — Cut through, Store and Forward kapcsolas
Packet Buffer méret 16-20MByte vagy 200-400MByte

> Menedzsment:

Operacids rendszer nyitottsaga — mennyire Linux

CLI, Automatizalasi lehetdségek (python, REST API, Chef, Puppet Ansible)
Gyarté SDN rendszere — szabvanyossag

OpenStack, NSX integracio

Telemetrial!

—
Hewlett Packard
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Mi a helyzet a regen annyit emlegetett
Nagyvallalati technologiakkal?

Enterprise



I 4

Halozati Storage technologiak — Tarolé/Adat halézat integracié
» Mi a helyzet a tarol6 technologiaval?

Traditional Enterprise Storage, Hyperscale Server SAN & Enterprise
Server SAN Revenue Projections 2012-2027
$70,000
Overall Growth of Enterprise (Server SAN & Traditional) &
Hyperscale Storage is assumed to be (CAGR) 4.2%
$60,000 =
Hyperscale Server SAN
iy $50,000 _ —_ SW -
= M'Wbmﬁh
£ $40,000 | i
pL
@
= 1
c $30,000
>
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[
© $20,000
3
c
c
<
$10,000
$0 2012 2083 oM | o5 018 w47 s | ws | 0 00 | 02 w2y | om | *.gs_i'*.‘gz_si_*zgz_r_l
’4"?1“ = Servw ""‘”"’2’ sL1B 51447 L2y X 52333 $2.963 ;__S}Jb‘ 54780 $5.927 | a7 606 | S10327 Sli)_ﬂ? 5}!37! Liljb‘& 520582 2440 |
| rierrne Seve 448 St s | oo | s | s | osime | s | ossen | osaw | sisom | s | osmeon | s | ssaas | sian | s | s |
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—
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http://wikibon.org/wiki/v/The_Rise_of_Server_SAN

Halozati Storage technolégiak — Tarolé/Adat halézat integracio

» Mia helyzet az FCoE-vel?

RHAT Linux 8 el6zetes informaciok:
,»FCOE storage technologies have been deprecated

The Fibre Channel over Ethernet (FCoE) storage technologies have been deprecated due to limited customer adoption
after several years of availability. FCoE storage technology will remain supported for the life of Red Hat

Enterprise Linux 7. The deprecation notice indicates intent to remove FCOE support in a future major release of

Red Hat Enterprise Linux.’

https://access.redhat.com/documentation/en-us/red hat enterprise linux/7/html/7.4 release notes/chap-red hat enterprise linux-7.4 release notes-
deprecated functionality#idmI40026759655120

—
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Halozati Storage technologiak — Technologiak Software Defined
Storage kornyezetben RDMA

Server Initiator Server target Server Initiator Server farget

Application Application Application Application

l Sockets Sockets T Sockets Sockets

l Transport Protocol Transport Protocol T Transport Protocol Transport Protocol

l Driver Driver “ Driver Driver

Traditional data transfer RDMA data transfer

Performance increase

Cost and energy reduction

—
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Halozati Storage technologiak — Technologiak Software Defined
Storage kornyezetben RDMA

RDMA Application/Upper Layer Protocols

RDMA Software Stack

IB Transport IB Transport IB Transport

Protocol Protocol Protocol

Ethernet Link Ethernet Link

IB Link Layer

Layer Layer
Infiniband RoCEv1 RoCEv2
' Ethernet Ethernet/IP
— Figure 2. |B/RoCE evolution

Hewlett Packard
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Halozati Storage technolégiak — Technologiak Software Defined
Storage kornyezetben RDMA-RoCE elonyok

» Hatékonyabb atvitel sokkal alacsonyabb kesleltetés:
Pl. VMWare:

» Teljes vMotion forgalom 36%-kal gyorsabb.
» 30% nagyobb masolasi képesség.
» 84% - 92%-kal alacsonyabb CPU terhelés.

—
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Halozati Storage technolégiak — Technologiak Software Defined
Storage kornyezetben RoCE megvalositas

» ROCE alapja a vesztesegmentes Ethernet DCB

Feature RoCEvl RoCEv2
Priority-based Flow Control Yes s
Enhanced Transmission Selection (ETS) Yes Yes
Data Center Bridging Exchange (DCBXD Yes Yes
Quantized Congestion Mofification (QCN) Yas Mo
IP Explicit Congestion Motification (ECND No Yes

—
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