LYRA Data Manager Software Requirements
Initialisation

1. PROCESSED_DATA_BUFFER used to store the processed data (i.e. lumps) shall be a bounded store of TBD bytes size.

2. The information to be provided to the LDM in order to process acquired data shall be contained in the following LDM_EXCHANGE_STRUCTURE:

· LDM configuration values

· Open/close lumps command

3. The LDM configuration values shall be the following:

	ID
	Description
	Possible value
	Default value

	CF_01
	Science block sampling
	8 bits value
	1

	CF_02
	Rearrangement
	Off – On
	On

	CF_07
	Compression
	Off – On
	On


4. When rearrangement (CF_02) is requested, MAX_NUMBER_OF_BLOCKS shall have the value 999 and shall be configurable.

When no rearrangement (CF_02) is requested, MAX_NUMBER_OF_BLOCKS shall have the value 130 and shall be configurable.

FDIR

1. In case the science block does not start with a Start Byte, the content of RAW_DATA_BUFFER is flushed byte per byte until a science block with valid Start Byte and a valid Checksum Byte is encountered.
2. In case the computer checksum differs from the Checksum Byte, the science block is recorded in the INVALID_SCIENCE_BLOCKS part of the lump. 
3. The LDM shall detect a latch-up when no data is received more than 1.1 second (TBC). In case of latch-up, an event shall be generated.

4. On occurrence of latch-up, the LIM shall reload the ASIC.

5. An event shall be generated when PROCESS_DATA_BUFFER becomes full.

On occurrence of buffer full, the LIM shall switch to idle mode.

Functional

1. The LDM shall read the science blocks from the RAW_DATA_BUFFER.

RAW_DATA_BUFFER is filled by the UART 1 controlled by the LIM.

2. A science block shall have a size of 30 bytes. It shall start with a Start Byte containing the ASCII code 231 and it shall end with a Checksum Byte.

A science block shall have the format defined in LYRA-LDM-V2R12-20041129-ROB annex 7

3. The checksum of the science block shall be computed (sum of all bytes but the Checksum Byte modulo 256) and the value of the Checksum Byte shall be verified.
4. One science block out of X (CF_01) shall be processed and the others shall be thrown away.

5. When rearrangement (CF_02) is requested, the LDM shall open three lumps on request from the LIM.

6. When no rearrangement (CF_02) is requested, the LDM shall open one lump on request from the LIM.

7. When rearrangement (CF_02) is requested, the LDM shall distribute the science blocks such that two consecutive blocks do not belong to the same lump.

Science blocks (3*i) shall belong to lump 1,  science blocks (3*i+1) shall belong to lump 2 and science blocks (3*i+2) shall belong to lump 3.
8. When rearrangement (CF_02) is requested, the data field of the science block shall be truncated to suppress the unused bits.
9. The LDM shall close the current lumps and open new lumps:

· On request from the LIM

· After recording of MAX_NUMBER_OF_BLOCKS science blocks

10. Each time a science block has its Synch Flag set, its Block Counter Value shall be recorded in the lump along with the last time stamp saved by the LIM.
LYRA transmits the gate signal every 10 seconds to the ADPMS. The low-high transition generates an interrupt at ADPMS level. Additionally the Synch Flag of the corresponding science block where the gate was sent is set.
11. When a lump is closed, if rearrangement (CF_02) is requested, it shall be reorganised as follows:

1. Header containing common parameters to all science blocks
· First data counter

· Last data counter

· Pointers to the science data fields (see below)

· Integration time

· LDM version number

2. Science data and their respective counters sorted according to the multiplexer addresses
· Mux addr 1-1

· Science data channel 1

· Science data channel 2

· Science data channel 3

· Science data channel 4

· Block counters
· … (Mux addr 1-2; 1-3; 1-6; 1-7; 1-8; 2-1; 2-2; 2-3; 2-6; 2-7)

· Mux addr 2-8

· Science data channel 1

· Science data channel 2

· Science data channel 3

· Science data channel 4

· Block counters
3. Timestamps and timestamp counters
4. Wrong science data blocks

12. When a lump is closed, if no rearrangement (CF_02) is requested, it shall be reorganised as follows:

1. List of raw science blocks
2. Timestamps and timestamp counters
13. When compression (CF_03) is requested, the following data in the lump shall be compressed using the LZW algorithm:
· Science data
· Block counters
· Time stamps
· Time stamp counters
14. Processed lumps shall be put in a PUS (3,25) packet (TBC) and then stored in the on-board store PROCESSED_DATA_BUFFER.
Observability

1. The number of lumps that are processed by the LDM shall be observable.

The LIM shall reload the LYRA ASIC every N lumps.

Performance

1. The LDM shall be able to process data coming at a sustained rate of one science block every 10 milliseconds.
2. The LDM shall be able to read the science blocks from RAW_DATA_BUFFER fast enough such that no time stamp is overwritten between two science block having their Synch Flag set.
