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Abstract of Bachelor’s Thesis - Academic Year 2012

Proposal and Implementation of
Latency Efficient Overlay Network (LEON)

In recent years, the number of locations used to provide a service on the Internet has
changed from a single location to multiple locations. One of reason to provide service at
a shorter response time. Recently, the response time which users expect for a service is
getting shorter. To meet this expectation, the service is set up at multiple locations and
the service is provided from the location closest to the user. Another reason for using
multiple locations is for better redundancy. Recently, there has been many cases where a
service has completely stopped due to, for example, an effect from a natural disaster. To
prevent complete service failure, multiple locations are used to build redundancy so that
the service can continue to work even after the total failure of a location.

However, there are also downsides to providing a service using multiple locations. An
Internet service is constructed from multiple components. When providing a service using
multiple locations distributed over the Internet, Layer 2 network extension technologies
are used to enable communication between the components with the same security policy
enforced at all the locations. However, when the components are used over a distributed
environment, the component’s performance declines significantly due to the latency be-
tween the components resulting in longer response time of the service. To decrease the
performace degradation of a service from the latency caused in a distributed environment,
making the latency inside the extended Layer 2 network is an effective technique.

In this research, we proposed and implemented a Layer 2 network extension technology
called LEON which can extend a Layer 2 network to locations distributed over the In-
ternet. LEON forwards Ethernet frames using the path with th lowest latency. By using
the proposed system, we can achieve lower performace degradation of a service from la-
tency by constructing a Layer 2 network which can forward Ethernet frames using lowest
latency path.

Keywords :
1. Latency, 2. Distributed, 3. Overlay Network, 4. Layer 2 Network Extension

Keio University, Faculty of Environment and Information Studies

Yudal Yamagishi
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3.6 0O0O

OO00OooLEONOOOOODOODO0OO0OO0O0OODOO0DO0b0O000 leondd OO0

3.6.1 0OO0OOO

Ugagboobodgoobobogooboobobboooonood

0 3.1 0000
CPU Intel Xeon 15520 2.27Ghz * 2 (8 Cores)
RAM 24GB DDR3 RAM
NIC Intel 82575EB Gigabit NIC
00 OS Debian 6.0.6 Squeeze
000000 | Linux Kernel 3.7.2
ooaoad cono

3.6.2 0OO0OOO

OB20lond000000DO0OO0OODOOOOODODOOOOODOODOODODOO
b0 gm@oogd

O 3.2: leond0O0OO0O0O

go googno

00000000 | main_poller

ooooooo

ggooodg pinger

OO0oo0oooog | topology

oogd fdb
nodelist

leond0OO00OO00OO0OODOODOOO

$ ./leond

--debug: debug mode

-d:

run as daemon

-u: localaddr:port

-p: peeraddr:port
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rnet leond €~

leond // mdelist struct mtnode \

Gain poller /\ node 2 (1.2.3.4) pinger
T struct hoplist id *ping |
int mtpoll() [ BBORR LI : void *ping_loop()
/?| node 3 —> node 2 i N v
e/—/ struct Idb - EEFEERDINE
* node 1 (10ms) /
* node 3 (5ms)
node ms topology \
K . int path_calculate_
dijkstra()
€~ FDBOI &
:‘ fdb struct fdb_entry BRI -E S0
— * 11:22:33:aa:bb:cc —> node 2 4Rkt E
K _E%O) Eo * 12:34:56:ab:cd:ef —> node 3 /

Layer 2 Network

O 315 leend0000O00OO0O0OO

--ping-interval: ping interval seconds
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