68th International Astronautical Congress 2017 Paper 1D: 39625
student

SPACE COMMUNICATIONS AND NAVIGATION SYMPOSIUM (B2)
Near-Earth and Interplanetary Communications (6)

Author: Mr. César Coelho
TU Graz (ESA), Germany

Mr. Sam Cooper
Bright Ascension LTD, United Kingdom
Dr. Mario Merri
European Space Agency (ESA), Germany
Dr. Mehran Sarkarati
European Space Agency (ESA), Germany
Prof. Otto Koudelka
Graz University of Technology (TU Graz), Austria

NANOSAT MO FRAMEWORK: DRILL DOWN YOUR NANOSATELLITE’S PLATFORM USING
CCSDS MISSION OPERATIONS SERVICES

Abstract

The rising market of smartphones and tablets brought new ideas into software by providing simple
and rapid development of software (or as they became to be known “Apps”) using well defined libraries
from Android and iOS. The NanoSat MO Framework (NMF) intends to change the current view on
on-board software in a similar way by turning it into flexible “apps” that can be easily developed, de-
bugged, tested, deployed and updated at any time. Furthermore, it will be possible to use the same
“app” on different nanosatellite platforms. The CCSDS Mission Operations (MO) services are a set of
standardized end-to-end services which are currently being defined by the Consultative Committee for
Space Data Systems (CCSDS) and are intended to be used for mission operations of future space assets.
The MO services are defined in a service-oriented architecture that allows them to be specified in an
implementation and communication-agnostic manner. The NMF takes advantage of MO by defines a new
set of Platform services to interact with the platform devices. The Platform services have been designed
in a platform-independent manner and generic enough to allow them to support peripherals that share
the same functionality but have different low-level interfaces, for example, two GPS units from different
vendors. This is possible to achieve by having a different backend adapter for the two different units while
keeping the same GPS service frontend. The app developer will then be abstracted from the low-level
details of any specific platform. ESA’s OPS-SAT mission will have a NMF implementation that will let
experimenters to seamlessly develop their experiments in form of NMF apps by abstracting them from
understanding the low-level implementation details of the satellite platform. A lightweight software simu-
lator mimicking OPS-SAT’s peripherals has been implemented and plugged into the Platform services in
order to allow any developer to directly test their app in a playground environment. This will give some
degree of confidence in the new app before packaging it and sending it to the spacecraft. The simulator
is provided as part of the NMF SDK.



