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How to solve our research issues?

Start your own |ISP!



HUBS: Rural Broadband ‘Co-op’ ISP

No real technical
obstacles BUT

Plenty of technical
opportunities

Data, data, data.

with Peter Buneman, Michael Fourman, Richard Simmons, William Waites
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(Our) Constraints

Simple
Deployable
Resilient

Managed by Tom, or Diana, or Harry, etc



Binder Architecture

Internet

* Packet capture &
redirection

Remote proxy

* Multipathing

* Aggregation

Community
network



Binder Implementation

Internet

* Tunneling via OpenVPN

Remote proxy

* MP-TCP

* |P Source Routing
Implementation

Community
network



Emulation Testbed

Client <

1 Gbit/s

\

> Binder Relay

1 Gbit/s

Router
100 Mbitj/ ‘\?O Mbits/s
GW 1 Router/NAT GW 2 Router/NAT
Dummynet Dummynet
10 Mbits/s,\ /0 Mbits/s,
Variable loss/dela Gigabit Switch 10ms
1 Gbit/s 1 Gbit/s
80ms
. Server
Binder Prox
Y Dummynet
R T e e ey

(ii) alternate 6.93
(iii) remote host

15.88

. 71.17
25.35

37.96

23.28

11.22




Goodput (Mbps)

o B~ O ©
e

20

i e Binder x 10 Flows (Total) ———
14 +
12 +

10 +

Initial Results - loss

Binder x 1 Flow ———

ine x 1 Flow ——~—

le-08  1e-07 1le-06  1e-05 0.0001 0.001 0.01

Loss Probability




Goodput (Mbps)
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Goodput (Mbps)
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Initial Results - latency
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Questions



