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Computing Challenges Addressed

» Strict power budget
* Data bottleneck caused by low baud rates
* Organization of system data

* Autonomous data management
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Hardware Block Diagram
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Data Acc

BlificT el ©f retrieving data
should be fast and simple

* Data should be sent to a RAM
buffer

* When the buffer reaches a full

page (2KB), the DMA writes to
flash In one single page burst

Jisition

Sensor

EFM




Data Compression

* Due to radio transmission —
limitations (9.6k baud), it is | { iwres |
important to shrink data sizes
as much as possible

* Data compression can be
performed after data

acquisition has finished as a NP
low-priority CPU process Radio Downlink
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Common Bit Truncation
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CBTE Advantages

* This algorithm can be implemented on any size of data (8,12,16
bit can all work on the same system)

» Data Is always transmitted in as few bits as possible

* Any unexpected results can be handled gracefully without any
software recalibration



-lle System

* Software abstractions for
handling access to flash
memory module drivers

EFM Files Pages

* Provides RAM buffering for
each open file allowing for
multi-file access Directory| MM Header |

« Fach buffer can write in burst m—

once It reaches the size of one
full page (2kB) # ¢ g




Page-Based Operation

S Ghille can be described in Header Header

discrete pages (2KB) Page| [{Page

- The first page shows the |Page| [Page|
location of every page in order —//pageJ 5 Page}
» Each file can be up to 2048 -/’Pagej\
pages (4MB)
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Directory System

Directory

* Seen as an array of file header
File

address pointers |

» Allows for fast, array-speed

access =P
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Review

* Parallel memory access with asynchronous DMA bursting
- RAM buffered filing system with timed DMA triggering

* Array of file header addresses for fast access

* File header for showing location of each page In the file

« Compression for decreased data sizes
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