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Traditional Data Center Network Topology
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VLANA VLANB VLAN C VLAN D VLAN E
Module 1 Module 2

Hierarchical Design

Triangle and Square Topologies

Multiple Access Models: Modular, Blade Switches and ToR

Multiple Oversubscription Targets (Per Application Characteristics)
2000 — 10000 Servers



Data Center Architecture

= Topology Layers:
Core Layer: Support high density L3 10GE aggregation
Aggregation Layer: Support high density L2/L3 10GE aggregation
Access Layer: Support EOR/MoR, ToR, & Blade for 1GE, 10GE, DCE & FCoE attached servers

= Topology Service:
Services through service switches attached at L2/L3 boundary
= Topology Flexibility:
Pod-wide VLANs, Aggregation-wide VLANs or DC-wide VLANs
Trade off between flexibility and fault domain



Virtualization in the Data Center

Servers: the capability of decoupling CPU, Mem and I/0O functions from
physical devices that provide them to increase their effective utilization,
to enhance the flexibility in how they are utilized and to allow the
dynamic management of logical instances

Storage: the capability of abstracting the physical location of data
storage by presenting logical storage to the user for thus achieving
location independence

Network-based Services: the capability of manipulating service
instances independent from the service device thus providing flexibility
in their usage

Network Infrastructure: the capability of partitioning groups of
networked resources providing logical isolation and common policy

Common Benefits
e Increase resource usability — Lower CAPEX

e Loosely couple re-usable functions - Flexibility
e Dynamic allocation of virtual instances - Automation
e Ce




Data Center Strategy in Action
Physical Facilities

HOT AISLE D DC
COLD AISLE
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4 - 6 Zones Per DC & 6 — 15 MW per DC

60,000 — 80,000 SQF per zone — 1-3 MW per zone
200 — 400 racks/cabinets per zone

Cooling and power per pod (per pair of rack rows)

8 — 48 servers per rack/cabinet — 1-1.5 KW per
cabinet

It all depends on server types

and network access layer model

2 — 11 interfaces per server
2500 — 30000 server per DC
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Reference Physical Topology
Network Equipment and Zones
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Pod Concept

Network Zones and Pods
COLD AISLE DC Sizing
i ol *DC: a group of zones (or clusters, or areas)
L] «Zone: Typically mapped to aggregation pair

*Not all use hot-cold aisle design
“ *Predetermined cable/power/cooling capacity

Pod/Module Sizing

=Typically mapped to access topology
= Size: determined by distance and density
= Cabling distance from server racks to network racks
= 100m Copper
= 200-500m Fiber
» Cable density: # of servers by I/Os per server
*Racks
= Server: 6-30 Servers per rack
= Network (based on access model)
= Storage: special cabinets




NETWOrkK equipment istribution
End of Row and Middle of Row

End of Row

End of Row
=Traditionally used
=Copper from server to access switches
=Poses challenges on highly dense server farms
= Distance from farthest rack to access point Patch panel patch banel
= Row length may not lend itself well to X-conmect X-conmact
switch port density

Patch panel Patch panel

Common Characteristics
=Typically used for modular access
=Cabling is done at DC build-out
*Model evolving from EoR to MoR
=Lower cabling distances (lower cost)
=Allows denser access (better flexibility)
*6-12 multi-RU servers per Rack
=4-6 Kw per server rack, 10Kw-20Kw per network
rack
*Subnets and VLANs: one or many per switch.
Subnets tend to be medium and large: /24, /23

Middle of Row
*Use is starting to increase given EoR challenges
=Copper from servers to access switches
=It addresses aggregation requirements for ToR
access environments
=Fiber may be used to aggregate ToR

Patch panel Patch panel
X-connect X-connect




Network Equipment Distribution

Top of Rack

7 7

I.’atch panel

: Iop of Rackl

ToR
*Used in conjunction with dense access
racks(1U servers)
=Typically one access switch per rack
=Some customers are considering two +
cluster
=Use of either side of rack is gaining traction
= Cabling:
=Within rack: Copper from server to
access switch
=Outside rack (uplink):
=Copper (GE): needs a MoR model for fiber
aggregation
-Fiber (GE or 10GE):is more flexible and also |;.7/ )
requires aggregation model (MoR) 1 ':7/
Subnets and VLANS:

» One or many subnets per access switch
= Subnets tent to be small: /24, /25, /26

Patch panel
X-connect

Patch panel
X-connect

Patch panel
X-connect

Patch panel
X-connect




Network Equipment Distribution
Blade Chassis

Switch to Switch
=Potentially higher oversubscription . il L ALty
=Scales well for blade server racks Patch panel | Wit g T _Patch panel
(~3 blade chassis per rack) it |l | [
-Most current uplinks are copper but misswi | sw2 econmact Pconmort. Pswifsw2il
the newer switches offer fiber I—I] [Blade Chassis|
=Migration from GE to 10GE uplinks I I
is taking place M —-M-—
| I I I
Pass-through owt | sw2
=Scales well for pass-through blade | |Btade chassis| _'w_
racks
=Copper from servers to access
switches -
I:pr —-- .
i i ’é
ToR

*Have not seen it used in
conjunction with blade switches
=May be a viable option on pass-
through environments is the
access port count is right
=Efficient when used with Blade
Virtual Switch environments

Patch panel Patch panel
X-connect X-connect

Pass-through | | Pass-through

L Pass-through_ | L_| Pass-through | |




Transmission Media: SFP+ Copper Twin-ax

SFP+ Cu

SFP+ Slot Characteristics:
10 Gbps bandwidth

PHY = 1.8 watt

Max Temp = 70 C

*Power =Transceiver
*Technology =Cable =Distance (each side) Latency (link)

SFP+ Cu !
Twin-Ax Twinax 10m ~0.1W ~0.25us

SFEP+ USR MM OM2
uitra shott reach MM OM3

SEP+ SR MM 62.51m
short reach MM 50um

cate
10GBASE-1 Catéa/7
Cat6a/7




Emerging Standards
All applicable to Data Center Environments







