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Step1: Scaling starts from Domain Name Service (DNS)

Ask:
Who is Www.altera.com?

Global DNS

Answer:
Www.altera.com has 
this virtual IP address

Virtual IP address is:



Step2: Find Your Service location

Your Service
Public IP 

Address:port

Internet
Datacenter

Your service in data center can be addressed as www.altera.com:port. 

The web page access at default ports 80 or 443 is a service, too.



Step 3: Scale-out per rack, server and CPUs

IPr1

IPr2

Route to vIP via 
ECMP (IPr1, IPr2)

Route to vIP via 
ECMP (IPs1, IPs2, IPs3, IPs4)

Route to vIP via 
ECMP (IPs5, IPs6)

IPs1

IPs2

IPs3

IPs4

IPs5

IPs6

smartLB

LB control and telemetry

IP router as LB

IP router as LB

IP router as LB

Your service

“horizontal” scaling – per rack and server
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Step 4: Can we match the server capacity?

You use service public IP and service DPORT

Encapsulate packet and send to another server.

Use tunnels like IP-in-IP, Vxlan, GENEVE and more 

Handle packet locally

Handle packet locally



vIP service Load balancer in P4

Stateless ECMP based distribution

3-tuple search Extern

1-2 tuple exact search

Service locator
Ternary search

DIP/DPORT/PROT

Packet
Hash

Dest1

Dest2

Dest1

Dest2

Dest1

Dest2

Dest1

Dest2

Remote service

Local service



Step 5: Inside server – SNAT and DNAT

Services use private IP so NAT is required.

DNAT on input and SNAT on output

You use public IP (source and destination)

Per service

DNAT
vIP->local IP

Per-service 

SNAT
Local IP -> vIP

Use default gateway

for responses



Parser 
Ethertype 

Table 
Tunnel 
Table 

IPv4 Service 
locator

Next hop 
ECMP table 

IPv6 Service 
locator

IPv4 NAT

IPv6 NAT

Deparser 

Full P4 pipeline with v4-in-v6 tunnel and NAT

3-tuple match 5-tuple match for local service

Encap or decap

tunnel



Test configuration with two FPGA SmartNIC cards



Altera’s FPGA P4 solution for data centers from partners

www.iwave-global.com www.silicom.dk



For more details, please contact our partners or Altera directly

geetha.jayagopi@altera.com

mirek.walukiewicz@altera.com

Thank you!

mailto:geetha.jayagopi@altera.com
mailto:mirek.walukiewicz@altera.com
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