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VPN connection with
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supervised
scheduling.
Project by the Naval
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Network Paradigm:
hybrid peer-to-peer
(P2P).

AUS: central
authentication.
MCC/GSS: distributed
peers.

Distributed
scheduling.
Transport through
audio transmission.

Problems with delay
and jitter?

Network connectivity
problems (NAT)?
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Specific per-mission
hardware support.
Not many problems
for constructing a
new station.
Networks with a full
GS client:

SW fits GS → you are in.
SW inadequate → you
are out.

Some clients might
be an obstacle to
access the network.
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Network Architecture (1)

Network Paradigm:
distributed servers.

N-System: main network
node.
G-Client: ground station
client.
M-Client: mission
operation client.

Services provided by
the central N-System.
Clients: remote
access library.
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Each central node
creates an isolated
sub-network.
Approach similar to IP
routers.
Users decide to
interconnect nodes
for scaling
sub-networks.
Nodes
interconnection:

scalability,
redundancy,
and privacy.
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Comparison

- Mercury GSN MC3 GENSO SATNet

Paradigm Client
Server

Client
Server

Legacy
GCA

Hybrid
P2P1

Distributed
Network

Remote GS data data data audio data2

Federation yes - yes - yes
Scheduling - - Central Distributed Hybrid3

Security - - Central - Distributed4

Sources Source
Forge
(2003)

- - - GitHub

License GPLv2 - - - Apache v2

1Initially P2P, finally central server (AUS entity).
2Custom protocols in between clients.
3Distributed through the central nodes, similar to a cloud computing approach.
4Through different subnetworks.
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Development Philosophy

Open source
(Apache V2).
Incremental software
development:

4 software releases.
1 relase, 1 subset of
functionalities.

GitHub Project:
github.com/satnet-
project

Feel free to join us!
First node to be
hosted at CalPoly.
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Architecture

Standalone Node →
Private Subnetworks.
WebServices with
Django (Python 2.7).
Database: MySQL.

Clustering possibility for
redundancy.

Communications
Service:

Daemon protocol,
Twisted over TLS.
Better performance for
lower delay.

Operating system:
Debian Wheezy.



...

CubeSat WS

spring 2014

.

18/23

..

Architecture

Standalone Node →
Private Subnetworks.
WebServices with
Django (Python 2.7).
Database: MySQL.

Clustering possibility for
redundancy.

Communications
Service:

Daemon protocol,
Twisted over TLS.
Better performance for
lower delay.

Operating system:
Debian Wheezy.



...

CubeSat WS

spring 2014

.

18/23

..

Architecture

Standalone Node →
Private Subnetworks.
WebServices with
Django (Python 2.7).
Database: MySQL.

Clustering possibility for
redundancy.

Communications
Service:

Daemon protocol,
Twisted over TLS.
Better performance for
lower delay.

Operating system:
Debian Wheezy.



...

CubeSat WS

spring 2014

.

18/23

..

Architecture

Standalone Node →
Private Subnetworks.
WebServices with
Django (Python 2.7).
Database: MySQL.

Clustering possibility for
redundancy.

Communications
Service:

Daemon protocol,
Twisted over TLS.
Better performance for
lower delay.

Operating system:
Debian Wheezy.



...

CubeSat WS

spring 2014

.

18/23

..

Architecture

Standalone Node →
Private Subnetworks.
WebServices with
Django (Python 2.7).
Database: MySQL.

Clustering possibility for
redundancy.

Communications
Service:

Daemon protocol,
Twisted over TLS.
Better performance for
lower delay.

Operating system:
Debian Wheezy.



...

CubeSat WS

spring 2014

.

18/23

..

Architecture

Standalone Node →
Private Subnetworks.
WebServices with
Django (Python 2.7).
Database: MySQL.

Clustering possibility for
redundancy.

Communications
Service:

Daemon protocol,
Twisted over TLS.
Better performance for
lower delay.

Operating system:
Debian Wheezy.



...

CubeSat WS

spring 2014

.

18/23

..

Architecture

Standalone Node →
Private Subnetworks.
WebServices with
Django (Python 2.7).
Database: MySQL.

Clustering possibility for
redundancy.

Communications
Service:

Daemon protocol,
Twisted over TLS.
Better performance for
lower delay.

Operating system:
Debian Wheezy.



...

CubeSat WS

spring 2014

.

18/23

..

Architecture

Standalone Node →
Private Subnetworks.
WebServices with
Django (Python 2.7).
Database: MySQL.

Clustering possibility for
redundancy.

Communications
Service:

Daemon protocol,
Twisted over TLS.
Better performance for
lower delay.

Operating system:
Debian Wheezy.



...

CubeSat WS

spring 2014

.

19/23

..

Screenshot - Database Design
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Screenshot - Add GS
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Screenshot - Add Channel
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Screenshot - GS & Channels
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Thanks for your attention!
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