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Overview of VINI
• VINI is a platform for evaluating network

technology (protocols, control and data
planes)

• VINI experiments are realistic
– Nodes feel like native Linux boxes
– Network software may be deployed

unmodified
– Virtual links can be mapped onto physical

ones
– Underlying topology exposed

• VINI experiments are controlled
– Resource isolation between experiments
– Traffic shaping
– Control over the virtual topology

• Scale
– Higher bandwidth to support high-

performance (multigig) applications
– More VMs per physical node for efficient

resource utilization   
• Control

– Link characteristics (latency, burstiness,
drop rate etc.)

– Mapping between the virtual and physical
topologies

– Resource and performance isolation
=> Xen? UML? Click?

Understanding performance

Goals

• Network container:
– An execution context with a distinct view

of the network stack
– Each network container has its own

network context (route table, packet
filters, queing disciplines etc.

• Network Namespaces
– Linux implementation of containers by

Biederman et al.
– A namespace is a set of data structures

(eg. the FIB, packet filtering queues etc.)
– A namespace can be cloned (a special

fork), creating a distinct view of the
network

NetNS network containers

Performance (results)
• No degradation in throughput up to 64

byte packets
• Small increase in jitter +10%
• System parameters

– CPU utilization increases substantially
– Cache footprint of the stack increases
 Optimization underway

• No degradation in throughput => Instruction overhead negligible
• Jump in CPU utilization, cache misses => Higher cache footprint
• Jitter eventually stablizes to the jitter in RTT: Consequence of poor scheduling

Creating a topology

 

 

 

 

   

Node VN1 {
        Ipv4_addr "10.0.0.1";
        Sliver  {
                Node_id "2";
        }
}

Link  link2 [phys1,phys2] {
        Tunnel  {
                Type "gre";
                Label "1";
                Rnet "10.42.2.0/24";
        }
}

Node phys1 {
        Ipv4_addr "128.6.11.124";
        Vini_node  {
                Node_id "2";
        }
}

Link link0 [virt1, phys1] {
        Virtual "10.1.0.253";
}

Node virt1 {
Ipv4_addr "10.0.0.1;
Sliver {Node_id "2";}

}

Node virt2 {
Ipv4_addr "10.0.0.2;
Sliver {Node_id "2";}

}

Node phys1 {
Vini_node {Node_id "2";}

}

Node phys2 {
Ipv4_addr "128.6.192.147";

}

Link link0 [virt1, phys1] {
Virtual "10.0.0.253";

}

Link link1 [virt2, phys1] {
Virtual "10.0.0.254";

}

Link link2 [phys1,phys2] {
Tunnel {

Type "gre";
Label "1";
Rnet "10.2.0.1/24";

}
}


