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ABSTRACT 1. INTRODUCTION
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2. OVERVIEW OF VBET

2.2 Network TopologyModeling

2.1 Stepsof vBET Emulation
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VBET Server VBET Server
switchl = {attach(alloc(switch), alloc(NIC),alloc(NIC), alloc(NIC))}
hostl = attach(alloc(host), alloc(NIC)) host2 = attach(alloc(host), alloc(NIC))
host3 = attach(alloc(host), alloc(NIC)) cable3 = alloc(cable)
cablel = alloc(cable) cable2 = alloc(cable)
plug(cablel, NIC(switch1) plug(cable2, NIC(switch1)) plug(cable3, NIC(switchl
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plug(cablel, NIC(host1)) plug(cable2, NIC(host2))

plug(cable3, NIC(host3))

3. VBET DESIGNAND IMPLEMENT ATION

3.1 DesignGoals
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Implementation Details

User/Kernel Mode : ptrace tracing on/off
Context Switch: one to one process mapping and memory/signal handling restora:

Physical Memory: mmapping a physical memory sized file
Kernel/Virtual Memory: mapping individual pages from the file

RTC Watchdog: SIGALRM/SIGVTALRM

NIC: TUN/TAP devices, socket served by a routing daemon ...

Disk: VFS mechanisms with hostfs virtual file system

* Faults and traps are emulated by corresponding signals: Device interrupt (SIGIO), Timer(SIGALRM), Memory faults (SIGSEGV)

3.2 Virtual OS

3.3 Virtual Networking

3.3.1 \Virtual Hub/Switt




Virtual hub

1: VM initiates a unix socket connection request to a specified unix socket daemon (control port
2: The request is acceptted by the unix socket daemon, and a new port is created
3. VM establishes physical connection to virtual hub via VNIC
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3.5 Resourccelsolation
3.4 RootFile System
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4. APPLICATION OF VBET

4.1 Routing Flapping in OSPF

OSPF configuration for ospf2
!

router ospf
redistribute connected
network 192.168.1.0/24 area 0
network 192.168.2.0/24 area 0
!
eth0: 192.168.0.1/24th1: 192.168.1.1/24 eth0: 192.168.2.2/24 ethl: 192.168.0.1/2

OSPF OSPF
Router 1 Router 2

eth0: 192.168.1.2/24 eth1: 192.168.2.1/24

OSPF configuration for ospfl OSPF configuration for ospf3
! !
router ospf router ospf
redistribute connected redistribute connected metric 1(

network 192.168.1.0/24 area 0 network 192.168.2.0/24 area 0
! !

rl = attach(alloc(router), alloc(NIC), alloc(NIC))
r2 = attach(alloc(router), alloc(NIC), alloc(NIC))
r3 = attach(alloc(router), alloc(NIC), alloc(NIC))

link(NIC(r1,2), NIC(r2, 1))
link(NIC(r2,2), NIC(r3, 1))




4.2 Distrib uted Firewall

eth0’ 192.168.3.1

\r Firewall_3 /
th0: 1927168.2.1 eth0: 19; .168/A.1/

\\ ethl: 19p.168.0.3

Firewall_4

etht: 19 \53\01 X 192.168.0.4
eth0: 192.168.5.1

eth0: 192.168.1.1
= i Il
- . Firewall_1 H Switch Firewall_5 I
thl: 192.168.0.5

el
ethl: 192.168.0.1 * Y
etho: Jopl68.0.250

Server

server = attach(alloc(host), alloc(NIC))

fwl = attach(alloc(firewall), alloc(NIC), ...
fw2 = attach(alloc(firewall), alloc(NIC), ...
fw3 = attach(alloc(firewall), alloc(NIC), ...
fw4 = attach(alloc(firewall), alloc(NIC), ...
fw5 = attach(alloc(firewall), alloc(NIC), ...

link(alloc(switch), server, NIC(fw1, 1), NIC(fw2,1), NIC(fw3,1), NIC(fw4,1), NIC(fw5,1))

4.3 P2PNetwork
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6. CONCLUSION
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