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	Req. Sec.

#(s)
	Req.

 #
	Requirement Description 


	Software

Routine(s)
	Test  

Case


	Comments
	Comp.

Date

	
	
	
	
	
	
	

	3.4
	
	HET CPU24 Power-On Initialization
	-
	-
	
	

	
	3.4.1.1
	Download code and tables from the EEPROM in the SEP Central.
	start

unpack_tables
	SEP boot
	
	

	
	
	
	
	
	
	

	3.2

3.5
	
	Interrupt Processing 

1 minute Timer Interrupt
	-
	-
	
	

	
	3.5.1.1
	1-minute timer interrupt responds by setting end-of-frame flag.
	Int5sr

handleMajor
	SEP boot

LPT 

CPT
	
	

	
	
	
	
	
	
	

	3.6
	
	HET CPU24 Soft Reset
	-
	-
	
	

	
	3.6.1.1
	Initialize all the UART’s.
	start

initvars
	LPT
CPT


	
	

	
	3.6.1.2
	Initialize and clock out all the hardware setup serial strings.
	Initpha

initdac
	LPT 1-2
CPT 1-2
	
	

	
	3.6.1.3
	Clear all software & hardware counters, queues and output packet buffers.
	Init_All

Bld_Queues

Initqueue
	LPT 3-4.4
CPT 3-4.4


	
	

	
	3.6.1.4
	Wait for end-of-frame flag, clear it and start the main processing loop.
	HandleMajor
	LPT 3-4.4
CPT 3-4.4
	
	

	
	
	
	
	
	
	

	3.2

3.7
	
	Interrupt Processing

Science Data Acquisition
	-
	-
	
	

	
	3.7.1.1
	Respond to the PHA event interrupt by reading a PHA event from the PHASICs using a 24-bit wide bus.
	Int3sr

Enqueue

EnqueueVar
	LPT 3-4.4
CPT 3-4.4
Source
	
	

	
	3.7.1.2
	Determine the class type based upon the event coincidence tags, the IDs of the hit detectors, and the raw pulse-height data.
	Read_Chan_Tab

Queue_Event
Preprocess_Event
	LPT 3-4.4
CPT 3-4.4

Source
	
	

	
	3.7.1.3
	Store each class type of PH events in a separate queue using first-in-first-out ordering.
	Queue_Event

Enqueue

EnqueueEvt
	LPT  3-4.4
CPT 3-4.4
Source
	
	

	
	3.7.1.4
	Count all PH events read from the PHASICs, includes all valid and invalid events.
	Queue_Event

Preprocess_Event


	LPT 3-4.4
CPT 3-4.4
Source
	
	

	
	3.7.1.5
	Count each PH event for each class type.   
	Queue_Event
	LPT 3-4.4
CPT 3-4.4
Source
	
	

	
	3.7.1.6
	Count all PH events, which are defined as having duplicate H1 (inner & outer) pulse heights.
	Queue_Event

Too_Many
	LPT  3-4.4
CPT  3-4.4
Source
Scripts
	
	

	
	3.7.1.7
	Count all PH events, which are defined as not having  a H1 (inner & outer) pulse height as the first one read out of the PHASICs.
	Queue_Event

Not_H1


	LPT 3-4.4
CPT 3-4.4
Source

Scripts
	
	

	
	3.7.1.8
	Count all PH events, which are defined as  not being in layer sequence as read out  of the PHASICs.
	Queue_Event

Invalid

Preprocess_Event


	LPT  3-4.4
CPT 3-4.4
Source

Scripts
	
	

	
	
	
	
	
	
	

	3.8
	
	Science Data Processing
	-
	-
	
	

	
	3.8.1.1
	Select the PH events from each class type queue and store them in a sample event buffer. 
	Stop_Part_Proc

Evnt_Category
	LPT 3-4.4
CPT 3-4.4
Source

Scripts
	
	

	
	3.8.1.2
	Determine the species and energy by using a 2 dim detector response matrix for each class of event being processed.
	Stop_Part_Proc


	LPT 3-4.4

CPT 3-4.4
Source

Scripts
	
	

	
	3.8.1.3
	Respond to the EOF reset by resetting the software counters
	Init_All


	LPT 3-4.4

CPT 3-4.4
	
	

	
	3.8.1.4
	Respond to the EOF reset by resetting the hardware counters
	
	LPT  4

CPT 4
	Build 2
	

	
	3.8.1.5
	Respond to the EOF reset clearing all the event queues.
	Init_All


	LPT  4

CPT 4
	
	

	
	
	
	
	
	
	

	3.9
	
	Beacon Data Processing
	-
	-
	
	

	
	3.9.1.1
	Calculate beacon data every 60 seconds.
	beaconproc
	LPT 3-4.4

CPT 3-4.4
Source

Scripts
	Build 2
	

	
	3.9.1.2
	Calculate beacon data for specific species and energy ranges.
	Beacon_Cnts
	LPT 3-4.4

CPT 3-4.4
Source

Scripts
	Build 2
	

	
	
	
	
	
	
	

	3.10
	
	Housekeeping and Status Data Acquisition
	-
	-
	
	

	
	3.10.1.1
	Read the HET specific software status information from SEP Central.
	
	
	N/A
	

	
	3.10.1.2
	Read HET command table information from SEP Central.
	
	
	N/A
	

	
	3.10.1.3
	Read HET software housekeeping information from SEP Central.
	
	
	N/A
	

	
	3.10.1.4
	Format HET status information for the science data packet.
	FormatTM
	LPT 2

CPT 2
	
	

	
	3.10.1.5 
	Format HET software command table information for the science data packet.
	FormatTM
	LPT 2

CPT 2
	
	

	
	3.10.1.6
	Format HET software housekeeping information for the science packet.
	FormatTM
	LPT 2

CPT 2
	
	

	
	3.10.1.7
	Determine when the HET is to be switched from high-rate mode to low-rate mode on 1-minute boundaries.
	check_ratemode
	LPT 3-4.4

CPT 3-4.4
	
	

	
	3.10.1.8
	Determine when the HET is to be switched from low-rate mode to high-rate mode on 1-minute boundaries.
	check_ratemode

check_ratemode10
	LPT 3-4.4

CPT 3-4.4
	
	

	
	3.10.1.9
	Ability to force the mode into either high-rate mode or low-rate mode on 1-minute boundaries.
	check_ratemode
	LPT 3-4.4

CPT 3-4.4
	
	

	
	3.10.1.10
	Ability to monitor the output voltage of each preamplifier.
	StartADCsweep

HandleADC

Int7sr

setTimer

handleTimer
	LPT 2

CPT 2
	
	

	
	3.10.1.11
	Ability to adjust the corresponding PHASIC on-board current source.
	command
	LPT 2

CPT 2
	
	

	
	3.10.1.12
	Ability to simulate the PHASIC on-board stimulus pulses.
	command
	LPT 4

CPT 4-6
	
	

	
	3.10.1.13
	Format the housekeeping and status data into a packet of 272 bytes.
	FormatTM
	LPT 4

CPT 4


	
	

	
	
	
	
	
	
	

	3.2

3.11
	
	Interrupt Processing

Science Data Formatting
	-
	-
	
	

	
	3.11.1.1
	Execute in response to the EOF flag being set.
	Int5sr

HandleMajor
	LPT

CPT
	
	

	
	3.11.1.2
	Retrieve the rate counters and the live time from SEP Central buffers.
	setRatesFlag
	LPT 3-4.4

CPT 3-4.4
	
	

	
	3.11.1.3
	Read the PHASIC single rates using the G-buss.
	Int3sr

ReadRates
	LPT 4

CPT 4

Source

Scripts
	
	

	
	3.11.1.4
	Retrieve the sample PH event data from a buffer.
	Dequeue

DequeueEvt
	LPT 4

CPT 4
	
	

	
	3.11.1.5
	Format the HET science data (rates and PHs) into the science data packets.
	Reformat_Evnt
	LPT 3-4

CPT 3-6


	
	

	
	3.11.1.6
	Format 6 science packets accumulated over 1 minute.
	FormatTM
	LPT 3-4

CPT 3-6
	Build 2
	

	
	3.11.1.7
	Format each science packet to be 272 bytes in length, which include the CCSDS header.
	FormatTM
	LPT 3-4

CPT 3-6


	
	

	
	3.11.1.8
	Transmit the science data packets to the SEP Central via the data-out UART at the rate of 6 packets per minute.
	StartTMxmit

Int2sr

HandleTMbyte
	LPT 3-4

CPT 3-6


	
	

	
	3.11.1.9
	Reset the end-of-frame flag.
	HandleMajor
	LPT 3-4

CPT 3-6
	
	

	
	
	
	
	
	
	

	3.2

3.12
	
	Interrupt Processing

Command Processing
	-
	-
	
	

	
	3.12.1.1
	Respond to the serial command interrupt by reading the command bytes from the UART connection to the SEP Central and storing it in a buffer.
	Int0sr

Enqueue
	LPT 

CPT 

Scripts


	
	

	
	3.12.1.2
	Use the command buffer and retrieve the associated commands in a table.
	HandleRcvr

Dequeue

iskeywd
	LPT 

CPT 

Scripts
	
	

	
	3.12.1.3
	Respond to commands by setting data table values.
	handleCommand

Cmdproc
	LPT 

CPT 

Scripts
	
	

	
	3.12.1.4
	Execute the commands producing a status flag to indicate error conditions.
	HandleCommand

Cmdproc

IsCommand

InstrumentCommand

Prompt
	LPT 

CPT 

Scripts


	
	

	
	3.12.1.5
	Write the command status flag to the science data packet.
	FormatTM
	LPT 

CPT 

Scripts
	N/A
	

	
	3.12.1.6
	Respond to the serial command out interrupt by transmitting the command byte to the UART connection to SEP Central.
	Int1sr


	LPT 

CPT 

Scripts


	
	

	
	3.12.1.7
	Ability to send a command request for a burst of N pulses of given amplitudes and combinations of PHA channels.
	HandleCommand

Cmdproc

IsCommand

InstrumentCommand
	LPT 

CPT 

Scripts


	
	

	
	
	
	
	
	
	

	3.13
	
	Reliability
	-
	-
	
	

	
	3.13.1.1
	Able to detect error conditions.
	(various)
	LPT 

CPT 

Scripts


	
	

	
	3.13.1.2
	Set flags to indicate error conditions.
	(various)
	LPT 

CPT 

Scripts
	
	

	
	3.13.1.3
	Write the error flag to the science data packet.
	FormatTM
	LPT 

CPT 

Scripts
	
	

	
	3.13.1.4
	Remain in operational state following an error condition.
	(various)
	
	
	

	
	3.13.1.5
	Maintain a command table containing all variable settings (thresholds,  gains, modes, etc.)
	InstrumentCommand
	LPT 

CPT 

Scripts
	
	

	
	3.14.1.6
	Calculate a checksum on the variable setting command table.
	command

handleCommand

	LPT 

CPT 


	SEP Central handles verifying checksums on command sent
	

	
	3.14.1.7
	Write the command table checksum to the science packet.
	command

handleCommand

	LPT 

CPT 


	SEP Central handles verifying checksums on command sent 
	

	
	3.14.1.8
	Monitor the command table for changes in status, if a change occurs, set a flag.
	handleCommand
cmdproc
	LPT 

CPT 

Scripts
	
	

	
	3.14.1.9
	Write the command table status flag to the science data packet.
	FormatTM
	LPT 

CPT 

Scripts
	
	

	
	
	
	
	
	
	

	4.1
	
	GSE – Boot Code loading
	-
	-
	
	

	
	4.1.1.1
	Ability to load boot-up code and tables.
	Tbug, tmon
	Display
	
	

	
	
	
	
	
	
	

	4.2
	
	Display HET Data Bytes
	-
	-
	
	

	
	4.1.2.1
	Retrieve the data packets via the UART.
	SPiT 
	Display
	
	

	
	4.1.2.2
	Retrieve data packets via the TCP/IP protocol and Windows sockets.
	Communicator


	Display
	
	

	
	4.1.2.3
	Format the data packets into the LECR format.
	WinMac-MyWinsock class
	Processing option
	
	

	
	4.1.2.4
	Display the contents of the data packets in a readable format.
	Communicator

WinMac - CWmacView class
	Various packet displays
	
	

	
	4.1.2.5
	Selection of data packet quantities for display.
	WinMac-

CCommandingDlg 

class
	Display modes
	
	

	
	4.1.2.6
	Ability to create and write the LECR format to a data file.
	WinMac - MyWinsock class
	Conversion option
	
	

	
	4.1.2.7 
	Allow command file setup and processing
	Communicator

WinMac –

CCommandingDlg 

class
	GSE andCommanding  option
	
	

	
	
	
	
	
	
	

	4.1.3
	
	Plotting of HET CPU24 Data Bytes
	-
	-
	
	

	
	4.1.3.1
	Ability to create 2 dimensional plots from the formatted HET science data file.
	WinMac – CWmacView class
	Plotting option
	
	

	
	4.1.3.2
	Selection of science data quantities for producing plots.
	WinMac – axseldlg class
	Plotting option
	
	

	
	
	
	
	
	
	

	4.1.4
	
	GSE – Command Processing To and From the HET CPU24
	-
	-
	
	

	
	4.1.4.1
	Ability to retrieve command bytes from the  HET CPU24 UART.
	SPiT
	GSE andCommanding  option
	
	

	
	4.1.4.2
	Ability to send command bytes to the HET CPU24.
	SPiT
	GSE andCommanding  option
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


