XMM Optical MonitorMULLARD SPACE SCIENCE LABORATORYUNIVERSITY COLLEGE LONDON Author: James Klarkowski, SNLAOM2 Detailed Design Document AssemblyDOCUMENT: XMM-OM/UCSB/ML/0014.02 26-Jan-99

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-99i

CHANGE RECORD

ISSUEDATEPAGES CHANGEDCOMMENTS0126-Oct-98Initial Release0226-Jan-9929 .. 94Missing STD.ASM

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-99iiTable of ContentsWHITE.ASM DETAILED DESIGN DOCUMENT....................................................................1RED.ASM DETAILED DESIGN DOCUMENT.......................................................................31BLUE.ASM DETAILED DESIGN DOCUMENT.....................................................................59FECCODE.ASM DETAILED DESIGN DOCUMENT..............................................................93XMMON_STD.ASM DETAILED DESIGN DOCUMENT........................................................96DEFINITIONS.....................................................................................................................97

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-991White.asm Detailed Design Document******************************************************************NAME:White.asmFirst cut at white processor assembly codePURPOSE:System initializationInterrupt Service Routine HandlersOptimized C codeInterface between C code and Global ResourcesCALLING SEQUENCE:None.INPUTS:None.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:INCLUDE FILES: "white.h" "asm_sci_com.h" "asm_idiot.h" "asm_white_control.h" "asm_dpucfg_map.h"SUBROUTINES CALLED:None.CALLED FROM:ROM based code pointed to by hardware after Reset.RESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation 020393 conversion to c based code jmk 051993 conversion to ssi highest system priority and lots of other little !#@$.040194add mutual exclusion to sci command to preventcommand interleaving between science and ISR code020795addition of non-sci heartbeat returns from thered and blue processorsjmk070897removed modulus addressing from ssi receiverinterrupt handlers jrmk120497jrmkadded a copy of data initialization beforeenabling outputs hopefully to avoid anyglitches on the control line to the power supplyFEC Stuff081198jrmkfixed race condition in code that loads a SU(two places clearing the bit flag LOAD_A_SU, one inFload and one in Floader).081298jrmkadded standard wait states reference

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-992removed "Prom" wait state changes in FLoader, nolongerneeded because programs are stored in RAM, not ROM102498addition of standard headerjrmkRCS $Id: white.asm,v 1.25 1998/09/23 22:25:47 ho Exp $************************************************************************************************************************************NAME:Boot strap Loader CodePURPOSE:Copy Bootstrap Loader from Global ROM into Local RAMfor execution.Forward Error Correction is not used. ROM storage is immuneto errors.CALLING SEQUENCE:None.INPUTS:None.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:Jumps to address 0000h after code is loadedINCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM:ROM based code pointed to by hardware after Reset.RESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation102498addition of standard headerjrmk******************************************************************point to starting address of code stored in ROMenable access of program storage cardLoad InterruptsLoad asm code into DSP memory and external memoryLoad C Code into external memorydisable access of program storage card******************************************************************NAME:

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-993Fboot_flight -- Flight Loader CodePURPOSE:Load code stored in KAL powered Global Program StorageRAM onto Local RAMCALLING SEQUENCE:INPUTS:None.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:FfwrdErrCrection - Forward Error Correction code, usesconstants defined in FecTab.asmINCLUDE FILES:FecTab.asmSUBROUTINES CALLED:FfwrdErrCrectionCALLED FROM:cwhite.cRESTRICTIONS:None.MODIFICATION HISTORY:102398Standard header added******************************************************************initialize Forward Error Correction tableenable access of program storage cardLookup location of flight BIOS, asmstarting address in RAM of code to loadget length of flight bios, asm codecalculate the number of 16 opcode grabs that need to be doneload interrupts into DSP memoryload asm code into DSP memory and on board memoryLookup location of flight BIOS, C codeget starting address in RAM of code to loadget length of flight bios, C codecalculate the number of 16 opcode grabs that need to be doneload C code into board memoryLookup location of flight WHITEDSPget starting address in RAM of code to loadget length of flight bios, WHITEDSPcalculate the number of 16 opcode grabs that need to be doneload whitedsp code into board memorydisable access of program storage cardStart this bad boy!!******************************************************************NAME:

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-994Definition of interrupt vectorsused by both Bootstrap and Flight code ORGP:$0000MODIFICATION HISTORY:jmk101292initial creation******************************************************************Initialize interrupt vectors fill remaining unused vectors with dummy call******************************************************************NAME:FfwrdErrCrection -- Forward Error Correction CodePURPOSE:CALLING SEQUENCE:INPUTS:NextReadFromAddressOPTIONAL INPUT PARAMETERS:None.OUTPUTS:0 - No Errors Found1 - Single Bit Error Found and Fixed2 - Multi-Bit Error Found, can not fixFUNCTIONS IN THIS FILE:INCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM:Floader --this fileRESTRICTIONS:None.MODIFICATION HISTORY:102498addition of standard headerjrmk******************************************************************See FecCode.asm section******************************************************************NAME:

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-995BUSIO -- Global bus interrupt handlerPURPOSE:Service periodic (~ 1 millisecond) interrupt thatindicated opportunity to access Global ResourcesCALLING SEQUENCE:None -- ISRINPUTS:Control Bits in Packed word:Global_bus_flagsGlobal_bus_flags2OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:Fq_alert --cwhite.cFcommand_inter -- cwhite.cSCIHbeatOutput -- this fileSSIBufferFillRoutine -- this fileFloader -- this filezero_global -- this filewrite_global -- this fileread_global -- this fileCALLED FROM:None - ISR.RESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation102498addition of standard headerjrmk******************************************************************do klingon checksif we’re not the klingon lets get on with businessif we’re the klingon, is it time to give the bus back? White is the Klingon and it’s time to give the bus back Return Global Bus wait a while for the CD4000 parts else Time to do some work save registers Look for and process incomming Commands Check for end of incomming SSI command from the ICU Finished command in the queue, HOT Damn Ping / Pong incoming command buffers End of Command Stuff increment bus cycle countercheck blue1 communications flags Check if BLUE1 is first time. If yes, don’t report status

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-996 if there has been a change in the semaphore:save a copy,tell the world if there has been a change in the error:save a copy,tell the world Check if BLUE2 is first time. If yes, don’t report status if there has been a change in the semaphore:save a copy,tell the world if there has been a change in the error:save a copy,tell the worldCheck red communications flags Check if RED is first time. If yes, don’t report status If there has been a change in the semaphore:save a copy,tell the world If there has been a change in the error:save a copy,tell the worldIf SCI Queue not empty. Set flag requesting delay before xmit next SCI message turn on transmitter interruptIs it time to output a SSI heartbeat? call Fque_alert and send out heartbeatIs it time to output a SCI heartbeat? provide mutial exclusion to prevent command interleaving between science code and ISR code call sci_command() to set up for next SCI Heartbeatis it time to fill an SSI output buffer? yes, call SSI buffer fill routineif it’s time to load a SwapUnit lets do it to make sure we finish FECing previously loaded OpCodes, disable su_loading until current load has been FECed this is done by using COPY_OF_LOAD_A_SU to disable calls to Floader in the BUSIO ISR. Check for requests to zero buffer area in the global RAM if true call zero global routine Check the write global memory queue to see if we need to outputsome stuff for those scum end users if true call write_globalCheck the read global memory queue to see if we need to input somestuff for the ungrateful end users. if true call read global If (white is not the Klingon)

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-997 wiggle Return Global Bus Bitrestore registersEnd of BUSIO interrupt handler******************************************************************NAME:Fload -- Load a swap unitPURPOSE:Loads, forward error corrects, and executes a module of CcodeCALLING SEQUENCE:Fload(int numberOfSwapUnitToLoad)INPUTS:numberOfSwapUnitToLoad -- indicates which swap unit to load.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:FfwrdErrCrection -- this fileFloader -- this fileCALLED FROM:whitedsp.cRESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation102498addition of standard headerjrmk******************************************************************Load a swap unit set up the required stuff to preform the load from globalmemory. Then wait for an interrupt service routine to load up a blockof Program Storage RAM. Once it has it will set the FEC_PROG_BLOCK bit in Fglobal_bus_flags2 word. This indicates the opcodes and Forward error correction bits have been loaded into memory and require checking. When finished move the code so the FEC words are written over

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-998 by opcodes. to make sure we finish, disable su_loading until this load has been FECed this is now done by using COPY_OF_LOAD_A_SU to disable calls to Floader in the BUSIO ISR. move the opcodes into the FEC incomming buffer. call Forward Error Correction now that we have finished see if we need to enable SU loading******************************************************************NAME:Floader --PURPOSE:called from BUSIO ISR, this routine access the KALpowered Global Program Storage RAM card and movescode from there into local memory.CALLING SEQUENCE:jsr FloaderINPUTS:rom_table_vector -- pointer to:address of where to load fromnumber of words to loadOPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM:BUSIO -- this fileRESTRICTIONS:Assumes access to the Global Bus.MODIFICATION HISTORY:jmk101292initial creation102498addition of standard headerjrmk******************************************************************enable access of program storage cardget starting address in RAM of code to loadread 4 16 word blocksdisable access of program storage card****************************************************************************

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-999******************************************************************NAME:SSIBufferFillRoutine -- SSI Transmitt ping/pong buffer fillroutinePURPOSE:Fills SSI ping/pong transmit buffers with either data storedinGlobal 24 bit or 16 bit (Big word / Small Word) RAM cards,or alertmessages stored locally.The SSI interface is the communications link between the ICUandthe DPU.CALLING SEQUENCE:jsr SSIBufferFillRoutineINPUTS:Control bits stored in the packed word Fglobal_bus_flags.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:Fdata_q_full -- cwhite.cFq_alert -- cwhite.cFpop_que -- cwhite.cCALLED FROM:BUSIO -- this fileRESTRICTIONS:Assumes access to the Global Bus.MODIFICATION HISTORY:jmk101292initial creation102498addition of standard headerjrmk******************************************************************test for waiting until the end of an interblock delayDelay is not over, decrement count and returnOK, we’re doing something, what is it?test for alert output requiredalert fill pointer == alert empty pointer?Yes, alert queue empty, check for priority dataElse Alert queue non-empty, buffer up next alert. into ping or pong 1=ping/0=pong, state = buffer we are outputting from set to pong, so fill ping

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9910 set to ping, so fill pong if can�t find start of an alert then alert queue empty, check for priority data else Have start of alert, queue up alertcalculate number of items that will be in bufferstore count in correct output count register into ping orpongif length > 0 do loop the rest into the buffersave updated alert empty pointerNominally set message delay for next item to beoutput to 10 milli-secondsreset modulo, enable SSI interrupts and returntest for priority data if priority queue empty then clear TX prority flag and look for data to transmitt else Priority queue non-emptyFill ping or pong?First buffer of priority data?initialize output pointerFill the first buffer with, type, length, synch, then datacalculate length of this bufferif 30 or less words to output calculate number of items that will be in bufferif More than 30 words for output .AND.this is any buffer but the First oneTime to output full buffersif 32 or less words to output then calculate number of items that will be in bufferelse More than 32 words for outputstore word count in correct output count registerdo loop the rest into the bufferset priority output flagif last buffer, set message delay for next item to beoutput to 10 milli-seconds, clear priority output flag,and clear priority queue full flagtest for dataAre we currently in the middle of outputting a block?Current block is done, have we output the entire data item?if Data item finished then cleanup flags, zero number of blocks requested send end of data alert, pop completed data item off queue output end of data alert

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9911Block finished, data item not finishedif we still have pending block requests then 0 pending block requests,If data available alert has not been sent yet send itelse return.Block finished, data item not finished,if we have pending block requests, then decrement number of blocks requested and send somedata.fill up a buffer with dataif First buffer of data? then Fill the first buffer with, type, length, synch if the first buffer of a data product then fill with header , then data Maximum header size allowable, 56 int16s else just data calculate number of entries in this bufferelse this is any buffer but the First one then Fill the first buffer with, type, length, synch Time to output full buffers, =< 64 words to output if greater than 64 words for outputthen do loop the rest into the bufferTest for end of block if True:then clear data to transmit flag request 10 milli-second delay after this buffer else set data to transmit flagrestore registersEnd of SSI Transmitt ping/pong buffer fill routine******************************************************************NAME:essitxPURPOSE:ISR for SSI Transmitter underflow error.If entered, will cause system to reset.CALLING SEQUENCE:None.INPUTS:None.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9912None.CALLED FROM:None.RESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation102498addition of standard headerjrmk******************************************************************reset system******************************************************************NAME:ssitx -- SSI Transmitter buffer empty interruptPURPOSE:Service SSI Transmitter:Fill hardware output buffer when empty(generates this interrupt)Manage intermediate software ping/pong buffers:Swap buffers when one emptiesRequest filling of empty bufferDisable SSI Transmit interrupt when out of data.OR. time for inter-block gap.CALLING SEQUENCE:None.INPUTS:None.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM:Invoked when SSI Transmitter Hardware Buffer is empty.RESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation102498addition of standard headerjrmk

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9913***********************************************************************************************************************************save registersif data available for output then decrement data available count output next wordelse if pong fullthen set pointer to pong request ping buffer refill else if ping fullthen set pointer to ping request pong buffer refillrestore registers******************************************************************NAME:ssirx -- SSI Recevier interruptPURPOSE:Accumulate incoming SSI words until a completemessage has been receivedCALLING SEQUENCE:None.INPUTS:None.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM:Invoked when a 16 bit word is received by the SSIReceiver Hardware.RESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation102498addition of standard headerjrmk****************************************************************** save registersreset rx delayinput and format received word

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9914 restore registers******************************************************************NAME:essirx -- SSI Recevier interrupt with framing ErrorPURPOSE:Flush received words of current incoming messagewhen an error is detected.Sent alert to ground indicating Receiver errorCALLING SEQUENCE:None.INPUTS:None.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:Fq_alert -- cwhite.cCALLED FROM:Invoked when the SSI Receiver Hardware detects aframing error on an incoming word.RESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation102498addition of standard headerjrmk******************************************************************save registersflush current messagerestore registers******************************************************************NAME:TimeSync -- Synchronize Bus Cycle Count with S/C TimePURPOSE:Verify Synchronization of DPU time with S/C 1 Secondtime.If a IC_SYNCH_CLK command has been received, then thenext time this routine is invoked the milli-secondresolution time stored in Fspace_craft_time will beloaded into Fbus_cycle_countAny difference between expected/commanded time and

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9915system time (stored in Fbus_cycle_count) will bereported to the ground via an alert.CALLING SEQUENCE:None.INPUTS:None.OPTIONAL INPUT PARAMETERS:Fspace_craft_timeOUTPUTS:Fbus_cycle_count can be modified by this routine.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:Fq_alert - cwhite.cCALLED FROM:Invoked when the Interrupt B line is exertedRESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation102498addition of standard headerjrmk*****************************************************************save registersif re-synching? then if DPU time == S/C timethen return else set bus cycle count to new value output s/c and dpu times in an alertelse checking milliseconds off if millisecond count == 0then return elseoutput difference in an alertzero millisecond countrestore registers******************************************************************NAME:NO LONGER IN USE!!!!!!!!!!!!!ESCIRec -- SCI Recevier interrupt with framing errorPURPOSE:To handle framing errors in message words from otherprocessors internal to the DPUCALLING SEQUENCE:None.INPUTS:None.OPTIONAL INPUT PARAMETERS:None.

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9916OUTPUTS:Alert indicating framing error on message from anotherprocessor.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:Fq_alert - cwhite.cCALLED FROM:Invoked by SCI Receiver hardware when a Framing Error isdetected.RESTRICTIONS:No Longer In Use. SCI communication is now unidirectional.From the White processor to the others. No reply messagesare sent via the SCI interface.MODIFICATION HISTORY:jmk101292initial creation102498addition of standard headerjrmk******************************************************************save registersflush current messagesend receiver back to sleeprestore registers******************************************************************NAME:NO LONGER IN USE!!!!!!!!!!!!!SCIRec -- SCI receiver interruptPURPOSE:To input and format bytes onto complete SCI messages.CALLING SEQUENCE:None.INPUTS:ASSUME:order of xmission: Address, Length, CID, Low, Mid, High, Low......OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM:Invoked by SCI Receiver hardware when a byte is received.RESTRICTIONS:

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9917No Longer In Use. SCI communication is now unidirectional.From the White processor to the others. No reply messagesare sent via the SCI interface.MODIFICATION HISTORY:jmk101292initial creation102498addition of standard headerjrmk******************************************************************save registersPut SCI back to Sleeprestore registers******************************************************************NAME:SCIXmit -- SCI Transmitter interruptPURPOSE:Manage the transmission of messages to the Red and Blueprocessors via the SCI interface.After all messages have been sent, turn off SCI Transmithardware.CALLING SEQUENCE:None.INPUTS:sci_xmit_empty_pointerOPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM:Invoked buy the SCI Transmit Buffer Empty Hardwareinterrupt.RESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation102498addition of standard headerjrmk****************************************************************** ASSUMES: 0) That a 24 bit word ($073528C) is a marker for thestart of a SCI message

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9918 1) The marker is followed by the SCI address (in lsbyte of next word) of the reciepant of the message. 2) The SCI address is followed by the message length (inls byte of next word). 3) The Command ID (in ls byte of next word). 4) The message follows in packed words. Address, 8 bits Length, 8 bits CID, 8 bits Packed word, 24 bits . . Packed word, 24 bits Low byte, Mid byte, High byte ........save registersIf start of message: flush start of message marker clear flag for length byte xmit clear flag for CID byte xmit clear flag for low byte xmit clear flag for mid byte xmit clear flag for hi byte xmit see if there is data in the xmitt software bufferif software buffer empty, turn off transmitter interruptelse, are we waiting to send MS byte?xmit MS byteclear flag for hi byte xmitset flag for low byte xmit, andreturn are we waiting to send Middle byte?xmit Middle byteclear flag for mid byte xmitset flag for hi byte xmitreturn are we waiting to send LS byte?xmit LS byteclear flag for low byte xmitset flag for Middle byte xmitreturn are we waiting to send CID word?xmit CIDclear flag for cid word xmitset flag for Low word xmitreturn are we waiting to send length byte?xmit lengthclear flag for length byte xmitset flag for CID byte xmitreturn else send address, and set flag for length byte xmit, and returnif Queue not empty.

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9919then Set flag requesting delay before xmit next SCI messageinit delayturn off transmitter interruptrestore registers******************************************************************NAME:Fsci_command --PURPOSE:Format and buffer messages to be sent to Red or Blueprocessors.Turn on SCI transmit hardware.Enable SCI Transmit Interrupt.CALLING SEQUENCE:sci_command(int target_processor, int message)INPUTS:target_processor -- BLUE1_SCI_ADDRESS, BLUE2_SCI_ADDRESS, RED_SCI_ADDRESSmessage -- See Blue and Red code for a list of validmessages.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM:cwhite.c, do_00, IC_SEL_KLINGONcwhite.c, do_00, IC_ENBL_EVENTScwhite.c, do_00, IC_SEND_SCI_CMDcwhite.c, do_10, IC_DUMP_LOCAL_RAMwhitedsp.csu_engineering.csu_init_exp.csu_initialize.csu_rtrd.cRESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation102498addition of standard headerjrmk******************************************************************provide mutial exclusion to prevent command interleaving betweenscience code and ISR code

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9920save registersSet flag requesting delay before xmit next SCI messageinit delaypushed into the SCI output buffer:start of sci command (73528C)traget processorlength (1)messagerestore registersprovide mutial exclusion to prevent commandinterleaving between science code and ISR codeturn on SCI transmitter******************************************************************NAME:Fread_n_zero_sw_int_arrayPURPOSE:Interface between C code and global 16 bit RAM to allow user to readthen zero out sections of Global memory.Assumes user wants to access 2D array.CALLING SEQUENCE:Fread_n_zero_sw_int_array(int base, int ysize, int yskip, int xsize, int*destination)INPUTS:int *destination (Local RAM address)int xsize (The number of values in the X dimension of the 2D array to read and zero)int yskip (The number of storage locations to skip to get to the first Y value to read)int ysize (The number of values in the Y dimension of the 2D array to read and zero)int base (global RAM address of x=0, y=0)OPTIONAL INPUT PARAMETERS:None.OUTPUTS:Number of words zeroed.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM:Nowhere.RESTRICTIONS:

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9921None.MODIFICATION HISTORY:jmk101292initial creation102498addition of standard headerjrmk****************************************************************** save registerssave basesave ysizesave yskipsave xsizesave destinationset zero-out flagwait for BUSIO ISR to perform read and zeroclear zero-out flagreturn transfer countrestore registers******************************************************************NAME:Fwrite_command_int_arrayPURPOSE:CALLING SEQUENCE:Fwrite_command_int_array(int base, int ysize, int yskip, int xsize, int*destination)INPUTS:int *destination (Global RAM address)int xsize (The number of values in the X dimension of the 2D array)int yskip (not used)int ysize (The number of values in the Y dimension of the 2D array)int base (Local RAM address of data to be written)OPTIONAL INPUT PARAMETERS:None.OUTPUTS:Number of words transfered.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM:cwhite.c, do_00, IC_LOAD_REF_STARScwhite.c, do_00, IC_LOAD_SCI_WDWcwhite.c, do_10, IC_DUMP_LOCAL_RAMRESTRICTIONS:

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9922Assumes it is called when processor has Global BusMODIFICATION HISTORY:jmk101292initial creation102498addition of standard headerjrmk******************************************************************save registersload ysizeload yskipload xsizeload sourceload destinationwrite data from base to destinationreturn number of words written to Global RAMrestore registers******************************************************************NAME:read_globalPURPOSE:Chooses between subroutines that input data fromGlobal RAMCALLING SEQUENCE:None.INPUTS:Packed bit flags stored in Fglobal_bus_flags.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:read_int_arrayread_intCALLED FROM:BUSIO ISR -- This fileRESTRICTIONS:Requires Global Bus accessMODIFICATION HISTORY:jmk101292initial creation102498addition of standard headerjrmk******************************************************************if array inputthen call read_int_array

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9923else call read_int******************************************************************NAME:write_globalPURPOSE:Chooses between subroutines that output data to theGlobal RAMCALLING SEQUENCE:None.INPUTS:Packed bit flags stored in Fglobal_bus_flags.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:write_int_arraywrite_intCALLED FROM:BUSIO ISR -- This fileRESTRICTIONS:Requires Global Bus accessMODIFICATION HISTORY:jmk101292initial creation102498addition of standard headerjrmk******************************************************************if array outputthen call write_int_arrayelse call write_int******************************************************************NAME:zero_globalPURPOSE:Initialize a range of Global RAM to ZeroCALLING SEQUENCE:None.INPUTS:Packed bit flags stored in Fglobal_bus_flags.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9924None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM:BUSIO -- in this fileRESTRICTIONS:Requires Global Bus accessMODIFICATION HISTORY:jmk101292initial creation102498addition of standard headerjrmk******************************************************************save registersget starting addressget lengthwrite out zerosrestore registerreturn number of locations zeroed******************************************************************NAME:SCIHbeatOutputPURPOSE:Verify correct operation of enabled DSPs bysequentially requesting a standard reply fromeach enabled DSP.CALLING SEQUENCE:SCIHbeatOutputINPUTS:None.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:An alert is output if an enabled processor does notrespond to the command within one secondFUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:Fq_alert -- cwhite.cCALLED FROM:BUSIO -- this fileRESTRICTIONS:ASSUMES called while white has global busMODIFICATION HISTORY:jmk101292initial creation

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9925102498addition of standard headerjrmk******************************************************************save registersreads the current heartbeat response in global ramclears response in global ramchecks for correct responseif fail test for throw away of first error send ssi to tell who diedpoint to next enabled dpusend sci heartbeat requestrestore registers******************************************************************NAME:Stkerr -- Stack error interruptPURPOSE:ISR stub to provide indication when a stack error occursCALLING SEQUENCE:None.INPUTS:None.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM:Invoked by circuitry internal to the DSP56001.RESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation102498addition of standard headerjrmk******************************************************************indicate error with a task_id of F0XXreset the system******************************************************************NAME:

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9926CURRENTLY NOT USEDTracePURPOSE:ISR stub.CALLING SEQUENCE:None.INPUTS:None.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM:None.RESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation102498addition of standard headerjrmk******************************************************************indicate error with a task_id of E0XXreset the system******************************************************************NAME:Illi -- Illegal interruptPURPOSE:ISR stub to provide indication that a non-valid op-codewas executed. This can occur when programming errorscause the attempted execution of data areas.CALLING SEQUENCE:None.INPUTS:None.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM:

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9927Invoked by circuitry internal to the DSP56001.RESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation102498addition of standard headerjrmk******************************************************************indicate error with a task_id of D0XXreset the system******************************************************************NAME:CURRENTLY NOT USEDSwi -- Software InterruptPURPOSE:ISR Stub for possible later implementation of theSoftware Interrupt Instruction.CALLING SEQUENCE:None.INPUTS:None.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM:None.RESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation102498addition of standard headerjrmk******************************************************************indicate error with a task_id of C0XXreset the system******************************************************************NAME:

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9928F__start -- System InitializationPURPOSE:To initialize white processor to a known stateafter power up or a reset.CALLING SEQUENCE:None.INPUTS:None.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM:Invoked when a reset interrupt is triggered.RESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation102498addition of standard headerjrmk******************************************************************reset ssi and sci interfacesinspect the stackreset the ’on chip’ stack by setting the 56001 SP to 0clear red and blue communications flags in Global RAMclear track_guide_stars debugging enabled flagclear bus cycle counterclear bus cycle counter for SSI heartbeatclear bus cycle counter for SCI heartbeatinitialize SCI heartbeat response arrayinitialize SCI heartbeat address arrayinitialize SCI heartbeat global response areainitialize SCI hardwareclear all global bus control flagsset white as the default Klingon initialize code upload and table upload locksInitialize SCI port initialize SSI softwareinitialize Alert queue fill and empty pointersinitialize number of SSI blocks requestedinitialize SSI transmit output countclear ssi rx command delayclear ssi tx interblock delayclear ssi tx ping buffer fill countclear ssi tx pong buffer fill count

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9929 initialize SSI hardwareinitialize Forward Error Correction table perform crt0 initializations to make C runinitialize floating point conversion tableTo change the base of the stackTurn on interrupts and let ’er screamReturn Global Bus

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9930

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9931Red.asm Detailed Design Document******************************************************************NAME:Red.asmFirst cut at Red processor assembly codePURPOSE:System initializationInterrupt Service Routine HandlersOptimized C codeInterface between C code and Global ResourcesCALLING SEQUENCE:None.INPUTS:None.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:"red.h" "asm_dpucfg_map.h" "asm_sci_com.h" "asm_idiot.h" "asm_red_control.h""FecTab.asm""FecCode.asm"SUBROUTINES CALLED:None.CALLED FROM:ROM based code pointed to by hardware after Reset.RESTRICTIONS:None.MODIFICATION HISTORY:101292initial creation jmk02795addition of non-sci heartbeat returns from thered and blue processorsjmk120397jrmkremoval of unsued stuff & addition of FEC050598jrmk1) moved red SAA asm calls into "on-chip" memory2) disabled "debug_code" mode (where all code ispushedoff on chip RAM)NOTE: A backup copy of red.asm is called red.asm.050598 it is the version"-rw-r--r-- 1 xmmom 86908 Dec 3 18:36 red.asm.120397"081198jrmkfixed race condition in code that loads a SU(two places clearing the bit flag LOAD_A_SU, one inFload and one in Floader).081298jrmkadded standard wait states referenceremoved "Prom" wait state changes in FLoader, nolongerneeded because programs are stored in RAM, not ROM

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9932091798jrmkadded code to read in loader.lut on powerup.012299addition of standard headerjrmkRCS $Id: red.asm,v 1.11 1998/09/23 22:45:43 ho Exp $************************************************************************************************************************************ Switch for pushing code off chip so we see it with the logicanalyzer 0 = allow code on chip 1 = push code onto off chip memoryDEBUG_CODE EQU $00****************************************************************** Switch to enable the use of spare#1 to time read_n_z_sw_int_array 0 = Disable 1 = EnableTIME_RNZSWIA EQU $00****************************************************************** Switch to enable the use of spare#1 to debug/time busio 0 = Disable 1 = EnableTIME_BUSIOEQU $00****************************************************************** Switch to enable the use of spare#1 to debug/time IN_DATA 0 = Disable 1 = EnableTIME_IN_DATAEQU $00****************************************************************** Switch to indicate to FEC Code which processor we are running onFEC_DSPEQURED******************************************************************NAME:Boot strap Loader CodePURPOSE:Copy executables for the Red processor from KALpowered Global Program Storage(GPS) RAM into the OnBoard RAM. These executables stored in GPS RAMare protected by Forward Error Correction.

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9933CALLING SEQUENCE:none.INPUTS:None.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:Jumps to address 0000h after code is loadedINCLUDE FILES:"FecTab.asm""FecCode.asm"SUBROUTINES CALLED:FfwrdErrCrection -- this file.CALLED FROM:Firmware internal to the DSP56001 after the resetsignal removed from the processor.RESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation012299addition of standard headerjrmk******************************************************************Forward Error Correction table included hereInitialize pointer to Red Global Status Initialize pointer to Red Global ErrorsInitialize pointer to Red FEC address error array locationTo change the base of the stack, change the value loaded into thestack pointer here. F__y_size is defined in crt0 as the lastlocationof the on DSP card global variables. After that starts the stackarea.enable access of program storage cardInitialize increment variableUse Global Lookup Table to get location of flight Asm BIOSRead starting address of asm code in GPS RAMRead length of code to loadbecause of FEC we need to input the code in 16 word chunkscalculate the number of code chunks that need to be inputinput the first section of the executables and FEC them:interrupts vectorsred.asm codeUse Global Lookup Table to get location of flight C BIOSRead starting address of C code in GPS RAMRead length of code to loadbecause of FEC we need to input the code in 16 word chunkscalculate the number of code chunks that need to be inputinput the second section of the executables and FEC them:Cred.C codeUse Global Lookup Table to get location of flight REDDSP BIOSRead starting address of REDDSP code in GPS RAMRead length of code to load

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9934because of FEC we need to input the code in 16 word chunkscalculate the number of code chunks that need to be inputinput the second section of the executables and FEC them:REDDSP.C codedisable access of program storage cardStart this bad boy!!Forward Error Correction code included here.******************************************************************NAME:Definition of interrupt vectorsused by Flight code ORGP:$0000MODIFICATION HISTORY:jmk101292initial creation******************************************************************Initialize interrupt vectorsreset/cold boot@ P:$0000Stack error interrupt@ P:$0002Trace interrupt@ P:$0004Software interrupt@ P:$0006int A, Global Bus I/O@ P:$0008interrupt B@ P:$000Assi receive data@ P:$000Cssi rec dat w/error @ P:$000Essi transmit data@ P:$0010ssi xmit data w/error@ P:$0012sci receive data@ P:$0014sci rec data w/error@ P:$0016 fill remaining unused vectors with dummy call******************************************************************!!!!!!!!!!!!!!!START APPLICATION CODE HERE!!!!!!!!!!!!!!!******************************************************************

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9935Standard ASM code included hereMoved up by CH 052698******************************************************************Standard Shift and Add code included here******************************************************************Debugging option of pushing all executables off Chip Memoryincluded here******************************************************************Forward Error Correction Code included here******************************************************************NAME:BUSIO -- Global bus interrupt handlerPURPOSE:Service periodic (~ 1 millisecond) interrupt thatindicated opportunity to access Global ResourcesCALLING SEQUENCE:None -- ISRINPUTS:Control Bits in Packed word:Global_bus_flagsGlobal_bus_flags2OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:Mem_test --this fileScrubLoader -- this fileFecFix -- this fileFloader -- this filezero_global -- this filewrite_global -- this fileread_global -- this fileCALLED FROM:None - ISR.RESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation012299addition of standard headerjrmk

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9936******************************************************************Check if we are the klingonif we’re not the klingon lets get on with businessif we’re the klingon, is it time to give the bus back?Time to give the bus back! Return Global Buswiggle Return Global Bus Bitwait a while for the CD4000 partsReturnTime to do some workset indicator that we have the bussave registers RAM testing?increment bus cycle counteris there a scrub request? is there a Fix request?if it’s time to load a SwapUnit lets do itto make sure we finish FECing previously loadedOpCodes, disable su_loading until current loadhas been FECed this is done by using COPY_OF_LOAD_A_SUto disable calls to Floader in the BUSIO ISR.Check for requests to zero buffer area in the global RAMif request pending, honor itCheck the write global memory queue to see if we need to outputsomestuff for those scum end usersif request pending, honor itCheck the read global memory queue to see if we need to input somestuff for the ungrateful end users.if request pending, honor itpop an global read request off the queueUpdate red global semaphore and error flagthen clear MS 16 bits of Fred_semaphore and clear Fred_errorIf there is a pending Heartbeat request honor itwiggle Return Global Bus Bit restore registers******************************************************************NAME:Fload -- Load a swap unitPURPOSE:Loads, forward error corrects, and executes a module of CcodeCALLING SEQUENCE:Fload(int numberOfSwapUnitToLoad)INPUTS:numberOfSwapUnitToLoad -- indicates which swap unit to load.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9937FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:FfwrdErrCrection -- this fileFloader -- this fileCALLED FROM:reddsp.cRESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation102498addition of standard headerjrmk******************************************************************save registerspop argument off stackset bits in Fglobal_bus_flags to indicate pending requestfor loading of a swap unitif FEC is enabled (and it always is)set up the required stuff to perform the load fromglobal memory. Then wait for a BUSIO interrupt service routine toload up a block of Program Storage RAM. Once it has it will setthe FEC_PROG_BLOCK bit in Fglobal_bus_flags2 word. This indicatesthe opcodes and Forward error correction bits have been loadedinto memory and require checking. When finished move the codeso the FEC words are written over by opcodes.to make sure we finish, disable su_loading untilthis load has been FECedcalculate how many times we need to call FECmove the opcodes into the FEC incomming bufferindicate that we have FECed the current chunck of opcodesbecause we have reduced the size of the code loaded by15/16, we must change the "load_to_address" used byFloadernow that we have finished see if we need to enableSU loadingnow see what we do nextif FEC is not enabled (this option is no longer used)set bits in Fglobal_bus_flags and block until BUSIOISR finishes loading the executableexecutables have been loaded, jump tojsr to the starting address in the Swap Unit loading area.after returning from the jsr to the Swap Unit savean indication of what Swap Unit was called for Cheng’s coderestore registersand return to calling program******************************************************************NAME:

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9938Floader --PURPOSE:called from BUSIO ISR, this routine access the KALpowered Global Program Storage(GPS) RAM card and movesexecutables from there into local memory.CALLING SEQUENCE:jsr FloaderINPUTS:rom_table_vector -- pointer to:address of where to load from (in GPS RAM)number of words to loadrom_table_vector is actually a Look up Table stored in GPS RAMOPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM:BUSIO -- this fileRESTRICTIONS:Assumes access to the Global Bus.MODIFICATION HISTORY:jmk101292initial creation102498addition of standard headerjrmk******************************************************************save registersenable access of program storage cardset bits in Fglobal_bus_flags indicating we are loadinga Swap Unit (might take multiple bus cycles)on first pass through Floader read GPS RAM base lookup tablefor starting address of executables and length of executableand save locallyRead starting address of Swap Unit code in GPS RAMRead length of code to loadmove executables from GPS RAM to On Board RAMfirst pass or nth pass read from local RAM:number of opcodes to loadwhere to read them fromwhere to put themdisable access of program storage cardsavewhere to read them fromwhere to put themand request the block just loaded be FECedrestore registers

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9939******************************************************************NAME: FFecABlockPURPOSE:C callable routine that reads in a 16 word chunk ofexecutablesand performs checks for Single and Multibit errors.CALLING SEQUENCE:FFecABlock(dpuint StartingAddress)INPUTS:StartingAddress(address of executables stored in the GPS RAM to scrub)OPTIONAL INPUT PARAMETERS:None.OUTPUTS:0 == no errors found1 == single bit error, fixable2 == multibit error, not fixableFUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:FfwrdErrCrectionCALLED FROM:Reddsp.cRESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation012299addition of standard headerjrmk******************************************************************save registers get parameter off stackblock until the chunk to be scrubbed is input from GPS RAMChunk input, call FEC routineNOTE:error is returned from FfwrdErrCrection in the A Regto the c-calling routinerestore registersreturn to calling program******************************************************************NAME: ScrubLoaderPURPOSE:input a Chunk from GPS RAM and store in global FEC buffer(located in on board RAM) for FEC Scrubbing

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9940CALLING SEQUENCE:called from BUSIO ISR when flag bits inFglobal_bus_flags2 are set.INPUTS:load_from_address, initialized by FFecABlockOPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM:BUSIO ISRRESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation012299addition of standard headerjrmk******************************************************************save registers enable access of program storage cardinput the chunkdisable access of program storage cardrestore registersEND OF FEC A Block CODE******************************************************************NAME: FFecFixAnOpcodePURPOSE:Fix a word in the GPS RAM that has been shown to havea single bit error (by FFecABlock).CALLING SEQUENCE:FFecFixAnOpcodeINPUTS:None.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:None.

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9941CALLED FROM:Reddsp.cRESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation012299addition of standard headerjrmk******************************************************************save registersset flag bit in Fglobal_bus_flags2 requestingrepair of corrupted GPS RAM location.Then block until fix is completed.fix completedrestore registers******************************************************************NAME: FecFixPURPOSE:update FEC error count and FEC error locationfix corrupted location in GSP RAMCALLING SEQUENCE:None, called from BUSIO ISRINPUTS:FGlobalAddressOfErrorFFixGlobalErrorsboth generated by FFecABlock and stored in global RAMOPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM: BUSIO ISRRESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation012299addition of standard headerjrmk******************************************************************save registersincrement FEC error count

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9942update FEC list of address where errors have been foundenable access of program storage cardfix errordisable access of program storage cardrestore registers******************************************************************NAME:essitxPURPOSE:ISR for SSI Transmitter underflow error.If entered, will cause system to reset.CALLING SEQUENCE:None.INPUTS:None.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM:None.RESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation102498addition of standard headerjrmk************************************************************************************************************************************NAME:ssitx ------ NOT USEDPURPOSE:ISR for SSI Transmitter output buffer empty.If entered, will cause system to reset.CALLING SEQUENCE:None.INPUTS:None.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9943None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM:None.RESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation102498addition of standard headerjrmk************************************************************************************************************************************NAME:ssirx ------ This interface is NOT USEDPURPOSE:ISR for SSI Receiver input buffer full.If entered, will cause system to reset.CALLING SEQUENCE:None.INPUTS:None.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM:None.RESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation102498addition of standard headerjrmk******************************************************************

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9944******************************************************************NAME:essirxPURPOSE:ISR for SSI receiver overflow error.If entered, will cause system to reset.CALLING SEQUENCE:None.INPUTS:None.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM:None.RESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation012299addition of standard headerjrmk************************************************************************************************************************************NAME:ESCIRec -- SCI Recevier interrupt with framing errorPURPOSE:To handle framing errors in message words from otherprocessors internal to the DPU. When error is detectedany command fragment currently held is flushed.CALLING SEQUENCE:None.INPUTS:None.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9945None.SUBROUTINES CALLED:None.CALLED FROM:Invoked by SCI Receiver hardware when a Framing Error isdetected.RESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation012399addition of standard headerjrmk****************************************************************** save registersflush input command bufferclear received byte countsend receiver back to sleepclear start of collection flagreset fill and empty pointers restore registers******************************************************************NAME:SCIRec -- SCI receiver interruptPURPOSE:To input and format bytes onto complete SCI messages.CALLING SEQUENCE:None.INPUTS:ASSUME:order of xmission: Address, Length, CID, Low, Mid, High, Low......OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM:Invoked by SCI Receiver hardware when a byte is received.RESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9946012399addition of standard headerjrmk****************************************************************** save registersare we currently collecting a message?if yes jump past initialization and go seewhat part of the message we are waiting fornot collecting, check address to see if it’s for usIs the message for this processor?Is the message for everyone?Not a message for us, put SCI back to Sleepis a message for us:Start receiving a new message by:clearing message length countset start of collection flagclear flags indicating:CID was inputhi nibble receivedmiddle nibble receivedlow nibble receivedthen return until next nibble is receivedWhat part of the message are we waiting for?input command LENGTHset up for next input, then returninput Command IDset up for next input, then returninput Low Byte of next data wordset up for next input, then returninput Middle Byte of next data wordset up for next inputtest number of nibbles received against command lengthif equal jump to command interpreter, else returninput High Byte of next data wordset up for next inputtest number of nibbles received against command lengthif equal jump to command interpreter, else returnIf full command received:Put SCI back to Sleepclear start of collection flagexecute command restore registers******************************************************************NAME:Fread_n_zero_sw_int_arrayPURPOSE:Interface between C code and global 16 bit RAMto allow user to read then zero out sections of Globalmemory.Assumes user wants to access 2D array.CALLING SEQUENCE:Fread_n_zero_sw_int_array(int base, int ysize, int yskip, int xsize, int*destination)

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9947INPUTS:int *destination (Local RAM address)int xsize (The number of values in the X dimension of the 2D array to read and zero)int yskip (The number of storage locations to skip to get to the first Y value to read)int ysize (The number of values in the Y dimension of the 2D array to read and zero)int base (global RAM address of x=0, y=0)OPTIONAL INPUT PARAMETERS:None.OUTPUTS:Number of words zeroed.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM:callable from C high level code.RESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation012399addition of standard headerjrmk******************************************************************save registerssave basesave ysizesave yskipsave xsizesave destinationset zero-out flagset flag bits in Fglobal_bus_flags requestingBUSIO ISR to service this requestblock until the BUSIO ISR completes requestBUSIO has completed task:clear zero-out flagtransfer count is returned in base from bus xfer routinerestore registers******************************************************************NAME:read_globalPURPOSE:Chooses between subroutines that input data fromGlobal RAMCALLING SEQUENCE:

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9948None.INPUTS:Packed bit flags stored in Fglobal_bus_flags.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:read_int_arrayread_intCALLED FROM:BUSIO ISR -- This fileRESTRICTIONS:Requires Global Bus accessMODIFICATION HISTORY:jmk101292initial creation012399addition of standard headerjrmk************************************************************************************************************************************NAME:write_globalPURPOSE:Chooses between subroutines that output data to theGlobal RAMCALLING SEQUENCE:None.INPUTS:Packed bit flags stored in Fglobal_bus_flags.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:write_int_arraywrite_intCALLED FROM:BUSIO ISR -- This fileRESTRICTIONS:Requires Global Bus accessMODIFICATION HISTORY:

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9949jmk101292initial creation012399addition of standard headerjrmk************************************************************************************************************************************NAME:zero_globalPURPOSE:Initialize a range of Global RAM to ZeroCALLING SEQUENCE:None.INPUTS:Packed bit flags stored in Fglobal_bus_flags.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM:BUSIO -- in this fileRESTRICTIONS:Requires Global Bus accessMODIFICATION HISTORY:jmk101292initial creation012399addition of standard headerjrmk******************************************************************save registersget starting address and lengthzero them outnumber of zeroed location is returned in global_addrestore registers******************************************************************NAME:Stkerr -- Stack error interruptPURPOSE:ISR stub to provide indication when a stack error occurs

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9950Used for debugging.CALLING SEQUENCE:None.INPUTS:None.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM:Invoked by circuitry internal to the DSP56001.RESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation012399addition of standard headerjrmk************************************************************************************************************************************NAME:CURRENTLY NOT USEDTracePURPOSE:ISR stub.Used for debugging.CALLING SEQUENCE:None.INPUTS:None.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM:None.RESTRICTIONS:None.

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9951MODIFICATION HISTORY:jmk101292initial creation102498addition of standard headerjrmk************************************************************************************************************************************NAME:Illi -- Illegal interruptPURPOSE:ISR stub to provide indication that a non-valid op-codewas executed. This can occur when programming errorscause the attempted execution of data areas.Used for debugging.CALLING SEQUENCE:None.INPUTS:None.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM:Invoked by circuitry internal to the DSP56001.RESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation012399addition of standard headerjrmk************************************************************************************************************************************NAME:CURRENTLY NOT USEDSwi -- Software InterruptPURPOSE:ISR Stub for possible later implementation of theSoftware Interrupt Instruction.

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9952Used for debugging.CALLING SEQUENCE:None.INPUTS:None.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM:None.RESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation012399addition of standard headerjrmk************************************************************************************************************************************NAME:F__start -- System InitializationPURPOSE:To initialize red processor to a known stateafter power up or a reset.CALLING SEQUENCE:None.INPUTS:None.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM:Invoked when a reset interrupt is triggered.RESTRICTIONS:None.MODIFICATION HISTORY:

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9953jmk101292initial creation012399addition of standard headerjrmk******************************************************************reset peripheral interfaceinitialize on chip wait state generatorext X, ext Y, ext P, ext I/OMake port B a parallel I/O portoutput:H0,H1,H3,H4,H6...input:all the rest outputset red task ID to idleclear bus cycle counterclear all global bus control flagsclear red semaphoreclear red error flagclear Fend_of_framebut, red is the default Klingoninitialize red FEC address error array locationstart and endinitialize SCI software stuffinitialize SCI hardwareInitialize SCI portinitialize pixel buffers fill and empty pointersfrom back when we had a Red Detectorinitialize Forward Error Correction tablecrt0 initializations to make C runpoint to floating point conversion tableinitialize floating point conversion tableTo change the base of the stack, change the value loaded into thestack pointer here. F__y_size is defined in crt0 as the lastlocationof the on DSP card global variables. After that starts the stackarea. end of crt0 initializations to make C runread in loader.lut for background scrubbing task091798newjrmkTurn on interrupts and let ’er scream ENABLE SCI@1 A@0 & SSI@2Turn on interruptsturn on sci and ssi portReturn Global Buswiggle Return Global Bus Bitwait a while for the CD4000 partsNow that the operating system is initializedstart executing C code.******************************************************************NAME:sci_command_interPURPOSE:to interpret and execute SCI commands sent from the WhiteDSPCALLING SEQUENCE:None. Inputs are passed through globals.

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9954INPUTS:Current command is pointed to by the sci_empty_pointer.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM:SCIRec -- This fileRESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation012399addition of standard headerjrmk****************************************************************** save registers*****************************************************************Execute the current commandCalled from the SCI interrupt, expecting A, B, X1, R7 and M7 toalreadybe saved by the caller. And to be replaced by the caller.Command ID:$0A0 == Heart beat request$0A1 ==$0A2 ==$0A3 == Enable Klingon$0A4 == Disable Klingon$0A5 == Enable Events$0A6 == Disable Events$0A7 == Enable raw data output$0A8 == output local ram contents to global ram$0A9 == Enable RAM test$0AA == Disable RAM test$0AB == change task to abort$0AC == change task to cosmic ray filter$0AD == change task to accumulate$0AE == change task to fast mode$0AF ==*****************************************************************

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9955*****************************************************************execute the valid commandCommand ID:$0A0 == Heart beat request*****************************************************************Command ID:spare ==*****************************************************************Command ID:spare ==*****************************************************************Command ID:ENABLE_KLINGON == Allow this DSP to be the Klingonset bit flag in Fglobal_bus_flags indicating Red isthe Klingon*****************************************************************Command ID:DISABLE_KLINGON == Make this DSP not the Klingonset bit flag in Fglobal_bus_flags indicating Red isno longer the Klingon*****************************************************************Command ID:ENABLE_EVENTS == Enable Event InterruptNOT USEDinitialize pixel buffers fill and empty pointersreset Red data interrupt*****************************************************************Command ID:DISABLE_EVENTS == Disable Event interruptNOT USED

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9956*****************************************************************Command ID:ENABLE_ENGINEERING == Enable raw data outputNOT USEDsetup raw data addressessignal start of raw event dump*****************************************************************Command ID:DUMP_LOCAL_RAM == Write contents of local RAM into 0x0FFFFFNOT USED*****************************************************************Command ID:ENABLE_RAM_TEST== Start testing global RAMMake sure events are disabled.setup test parametersset bit flag in Fglobal_bus_flags to start RAM testing*****************************************************************Command ID:DISABLE_RAM_TEST== Stop testing global RAMset bit flag in Fglobal_bus_flags to stop RAM testing*****************************************************************Command ID:DO_RED_TASK_IDLE == change task to idleset Fred_task_id to #>RED_IDLE_TASK*****************************************************************Command ID:DO_RED_TASK_ABORT == change task to abortset Fred_task_id to #>RED_ABORT_TASK*****************************************************************Command ID:DO_RED_TASK_ACCUMULATE == change task to accumulateset Fred_task_id to #> RED_ACCUMULATE_TASK

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9957*****************************************************************Command ID:DO_RED_ABORT_INITIALIZE == change task to initializeset Fred_task_id to #>RED_INITIALIZE_TASK*****************************************************************Command ID:RED_RAW_DATA_TASK == change task to fast modeNOT USEDTESTAF move#>RED_RAW_DATA_TASK,A1cmpX1,A jneBADnsci_command_intermove#$600000,X1moveX1,Y:Fred_raw_addressmove#>RED_RAW_DATA_TASK,X1moveX1,Y:Fred_task_idjmp nsci_command_inter***************************************************************** Tell the world that we’ve had a problem CHCHCHCHCHCHCHCHCHCHCHCHCHCHCH Need to do a more descriptive and graceful trap here!***************************************************************** restore registers******************************************************************NAME:Mem_test:PURPOSE:Increment the last 265 locations on eachRAM board three times. During each global busa different RAM board is incremented.CALLING SEQUENCE:SCI command from WhiteINPUTS:MEM_TEST_COUNT initialized by SCI command ENABLE_RAM_TESTMEM_TEST_SWITCH initialized by SCI command ENABLE_RAM_TESTOPTIONAL INPUT PARAMETERS:None.OUTPUTS:The white processor is informed of the end oftest when the processor status in the heartbeatreply indicates memory test is finished.FUNCTIONS IN THIS FILE:

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9958None.INCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM:RESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation012399addition of standard headerjrmk******************************************************************test MEM_TEST_SWITCH to see which Global RAM Board we are testingif falls through then error condition, end of testelse, if branched to, then end of test Test board 0x700000 and update pass count Test board 0x600000 Test board 0x500000 Test board 0x400000 Test board 0x080000 Test board 0x000000 increment the assigned addressed update switch pointerend of section red

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9959Blue.asm Detailed Design Document******************************************************************NAME:blue.asmFlight Blue DSP’s codejmk 100892PURPOSE:to convert 24 bit serial data from MIC detector intoan address in Global RAM, and to increment that address.to provide high temporal resolution data on a maximumof 512 pixels.CALLING SEQUENCE:none.INPUTS:None.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:"asm_sci_com.h""asm_dpucfg_map.h""FecTab.asm""FecCode.asm"SUBROUTINES CALLED:None.CALLED FROM:RESTRICTIONS:None.MODIFICATION HISTORY:100892initial creationlast update 091292080193memtest commands011993address calculation changes021593more address calculation changes021993fix around the nonfunctional motorola compiler stuff040193fix for fractional build up during address calculationleading to an error of 1 in the final address. Fixedbyclearing A2 before doing the final add.040193addition of 9 bit anding after adding kx to xoff andafter adding ky to yoff.040193add fix to prevent stack over-writes when a series ofpushes or pops is interrupted by a hardware interrupt.051993Added code to always load 16 memory windows.121493Added engineering mode code to dump raw events,included changes to boot strap022394changes to support ram program storage020795addition of non-sci heartbeat returns from the

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9960red and blue processorsjmk091897as part of debugging effort changed wait statesfrom 1117 to 1119 jrmk112697attempt to add FEC to boot strap050598replaced nops with nop.asm081198removed code to use xbit (double event flag) jrmkset wait states back to 1117081298removed unused code (code that supported old MICoutput format) added output of milliSecond eventrate to BW Proc area added standard wait statevariable 012399addition of standard headerjrmkOperational Notes:1) Enable_RAM_test disables events and disable_RAM_testdoesn’t re-enable them.Register definitions:R0 == StackM0 == mod 65536N0 == FM Status BitsR1 == Raw photon buffer fill pointerM1 == mod 256N1 == System status flagsR2 == Raw photon buffer empty pointerM2 == mod 256N2 == Output data do loop counterR3 == Address output queue fill pointerM3 == mod 256N3 == #of events to outputR4 == Address output queue empty pointerM4 == mod 256N4 == The constant 1R5 == Base pointer to ping/pong calculation arrayM5 == mod 65536N5 == The constant $01FFR6 == Current calculation pointerM6 == mod 65536N6 == Storage for the Window IDR7 == Generic undedicated address pointerM7 == change ableN7 == The 9 bit shift factorRCS $Id: blue.asm,v 1.26 1999/01/21 06:35:06 ho Exp $************************************************************************************************************************************************DebugFM:0 => output FM data1 => output the index of the dataDebugFMEQU0****************************************************************** Debug Switch:

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9961 0 => Flight code 1 => push all code off chipDebugProgram EQU 0****************************************************************** Debug Switch: 0 => Flight code 1 => Spare1 defines the envelope of operation of theBus interruptDebugGlobal EQU 0****************************************************************** Debug Switch: 0 => Flight code 1 => Spare1 defines the envelope of operation of theFastMode calculationDebugFMCalc EQU 1****************************************************************** Klingon Switch: 0 => Normal system mode 1 => Enable This processor to be the klingon fordebuggingKLING EQU 0****************************************************************** Bad address switch: 0 => Normal operations mode 1 => write bad address out to X:$8888BADD EQU 1****************************************************************** Switch to indicate to FEC Code which processor we are running onFEC_DSPEQUBLUE*****************************************************************System status flags and misc. addressesWhere you get the dataI/O address of latch for global bus address bussI/O address of global bus data bufferCID of first implemented commandCID of last implemented commandmaximum number of raw events to

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9962output during a global bus cyclemaximum number of FM pixel address toinput during a global bus cycle (bfast input)maximum number of FM pixels tosample during a global bus cyclemaximum number of FM data points tooutput during a global bus cyclemaximum number of FM pixels to process in onepass, number of pixels to process before youprocess one blue event. IF MAX_FM_PROCESS is 10then you would process 1 blue event, 10 FM pixels,1 blue event, 10 FM pixels.........address of area in proc memory where the deltabetween ping and pong is stored. It is assumedthat this is the first location of an array ofwindow constants (see Grab_Address_Constants)address of area in proc memory where the number of windows isstoredbit to set/clear to toggle between ping and pong address constantsbit mask used to enable EVENT interruptsbit mask used to disable EVENT interrupts N0 status bits definition1 = First FM pass through this tracking frame, 0 = nth passFM_NEW_FRAMEEQU$01 = ping FM addresses being used, 0 = pong FMFM_PING_PONG_ADDRESSEQU $11 = ping FM addresses being used, 0 = pong FMFM_PING_PONG_DATAEQU $21 = collect Fast Mode Data, 0 = NotFAST_MODEEQU$31 = time to load Fast Mode window constantsLOAD_FM_CONSTANTSEQU$41 = time to sample FM Pixels, 0 = notGRAB_FM_SAMPLESEQU$51 = time to process FM data, 0 = notPROCESS_FM_DATAEQU$61 = time to output FM data, 0 = notOUTPUT_FM_DATAEQU$71 = In the middle of loading source pixel addresses, 0 = notCONTINUE_FM_ADD_LOADEQU$81 = In the middle of processing FM data, 0 = notCONTINUE_FM_PROCESSINGEQU$91 = Fresh Fastmode Window Constants have been loaded, 0 = notBFAST_LOADEDEQU$A1 = output FM event count and last address written to, 0 = not

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9963CLEANUP_FM_OUTPUTSEQU$B1 = ping pong buffers after the next calculateFM, 0 = notFM_PP_AFTER_CALFMEQU$C1 = some non data output function requires servicing inthe BUSIO ISR, 0 = notNON_DATA_ENABLEDEQU$D1 = reading 2nd half of windows, 0 = reading 1st half of windowsGET_REST_OF_WINDOWSEQU$E1 = FM output has exceeded global storage, 0 = normal FM operationFM_TERM_ADD_REACHEDEQU$F N1 status bits definition1 = output heartbeat response, 0 = NotSEND_HEARTBEATEQU$31 = doing RAM test, 0 = NotRAM_TEST_ENABLEDEQU$41 = outputting engineering mode data, 0 = NotENGINEERING_MODEEQU$51 = event data register interrupt is enabled, 0 = NotEVENTS_ENABLED EQU $61 = Commanded to be the Klingon, 0 = NotKLINGON_BIT EQU $71 = Last command OK, 0 = NotLAST_COMMAND_STATUS EQU $81 = ping addresses being used, 0 = pongPING_PONG EQU $91 = currently Holding Global Bus, 0 = NotHAVE_BUS_BIT EQU $A1 = time to load Image window constantsLOAD_GLOBAL_CONSTANTS EQU $BSCI stuffcontrol register init11 bit multidropaddress bit wakeupSCI sleeps until address bit settransmitter disabledreceiver enabledreceiver interrupt enabled******************************************************************NAME:

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9964Boot strap Loader CodePURPOSE:Copy executables for the Blue processor from KALpowered Global Program Storage(GPS) RAM into the OnBoard RAM. These executables stored in GPS RAMare protected by Forward Error Correction.CALLING SEQUENCE:None.INPUTS:None.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:Jumps to address 0000h after code is loadedINCLUDE FILES:"FecTab.asm""FecCode.asm"SUBROUTINES CALLED:FfwrdErrCrection -- this file.CALLED FROM:Firmware internal to the DSP56001 after the resetsignal removed from the processor.RESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation012299addition of standard headerjrmk******************************************************************Forward Error Correction table included heredetermine if this is blue1 or blue2 bysampling digital I/O pins.We’re Blue1else jump to blue2 initializationsSet blue1 address for Global status WordSet blue1 address for Global errors WordSet blue1 Global event rate storage addressset blue1 FEC address error array locationjump over blue2 initializations andstart loading executables

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9965We’re Blue2Setup Blue2 FM constants pointerSet blue2 address for Global status WordSet blue2 address for Global errors WordSet blue2 Global event rate storage addressset blue2 FEC address error array locationload executablesfirst initialize stackenable access of program storage cardInitialize increment variableUse Global Lookup Table to get location of flight Asm BIOSRead starting address of asm code in GPS RAMRead length of code to loadbecause of FEC we need to input the code in 16 word chunkscalculate the number of code chunks that need to be inputinput the executables and FEC them:interrupts vectors into on chip RAMload blue.asm code into on chip RAMand on board memorydisable access of program storage cardStart this bad boy!!Forward Error Correction code included here.******************************************************************NAME:Definition of interrupt vectorsused by Flight code ORGP:$0000MODIFICATION HISTORY:jmk101292initial creation******************************************************************Initialize interrupt vectors

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9966interrupt vectorsreset/cold boot@ P:$0000Stack error interrupt@ P:$0002Trace interrupt@ P:$0004Software interrupt@ P:$0006int A, Global Bus I/O@ P:$0008use a fast interrupt forinterrupt B,store a raw photonORG P:$000AUnused ssi interrupt receive data@ P:$000CUnused ssi interrupt rec dat w/error @ P:$000EUnused ssi interrupt transmit data@ P:$0010Unused ssi interrupt xmit data w/error@ P:$0012sci receive data@ P:$0014sci rec data w/error@ P:$0016fill all the remaining unused interrupt vectors witha jsr to the Illegal instruction interrupt handler*****************************************************************************!!!!!!!!!!!!!!!START APPLICATION CODE HERE!!!!!!!!!!!!!!!***********************************************************************************************************************************************Debugging option of pushing all executables off Chip Memoryincluded here******************************************************************NAME:Output_DataPURPOSE:to update the images of the detector face stored inSmall Word memory by incrementing the addressescalculated from the 24 bit event words receivedfrom the OM1.CALLING SEQUENCE:Output_DataINPUTS:Register N2 -- old processed event countRegister N3 -- current processed event countRegister R4 -- pointer to circular buffer ofcalculated addresses to be incrementedOPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9967SUBROUTINES CALLED:Read_FM_Pixels -- this fileCALLED FROM:RESTRICTIONS:Always output data before grabbing FM slice. If donein reverse order you could skew the arrival time ofsome photons in the FM windowMODIFICATION HISTORY:jmk101292initial creation012399addition of standard headerjrmk******************************************************************calculate the number of events that need to be outputnumber of photons to output = current-oldupdate old countif 0 photons to output go homeok it’s not Zerofor system performance information:output calculated event rate to Proc area of global BW RAMupdate all addresses contained in the outputcircular buffersee if it is time to sample the FM pixelsTrue,jsr to Read_FM_Pixelssee if there is FM data to be outputTrue,initialize output registerstest for data to outputif not :Clear output bitjmp to OutPutDataByeByedata to outputsee if fast mode data collected has exceededglobal storage allocated for outputIf out of bounds...Flush itIf within bounds...Store itif FM commanded off: output last address written to with FM data

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9968Correct FM output address(points to the Next location to fill)output FM data event counttime to return******************************************************************NAME: Read_FM_PixelsPURPOSE:sample values stored in pixels selected for FMdata collectionCALLING SEQUENCE: Read_FM_PixelsINPUTS:FM_PIXELS_SAMPLED -- count of number of Valid FM PixelsFM_SAMPLE_ADDRESS_PT -- pointer to array of pixel addressesFM_SAMPLE_FP -- pointer to local storage for pixel valuesOPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM:RESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation012399addition of standard headerjrmk******************************************************************calculate number of pixels to grabput unsampled pixel count in Aif less than or equal to maximum number of pixels to inputthen input that number. And clean up ’cause we’re done.set flag indicating processing of FM data is required.put unsampled count in A, which is the number of pixelsthat have not been sampledmore than max pixels to input,save updated number of pixels not sampled,put MAX in for number of pixels to sample in Asetup source address buffer and destination data buffer

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9969input pixel valuessave source address buffer and destination data buffer pointers******************************************************************NAME:CLC2PURPOSE:Convert the serial stream of data from the OM1 intoaddresses that represent the location on the face ofthe MIC detector that had an enough charge depositedto trigger event processing.CALLING SEQUENCE:None.INPUTS:Raw serial data collected by the Fast Interrupt B routine.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:An Address in the Small Word Global Memory to increment.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:CalculateFM -- this file.CALLED FROM:Default main background loop, entered into from theinitializationcode.RESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation012399addition of standard headerjrmk******************************************************************test for raw event dump mode, if enabled do not calculateaddresses.loop forever doing nothingif not in raw event output modetest for need to process FM dataif true jsr to "calculateFM"elsesee if there is events in the input buffer that need to beconverted into addresses.move raw buffer fill pointer in A register

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9970move raw buffer empty pointer into B register andsee if they are equalif equal jump back to raw event dump mode testelseCalculate Global Address to IncrementMSBLSBassuming photon -> 0 xbit yoff xoff widbit count 1 1 9 9 4Note: xbit is no longer used, code removed 081198 jrmkwhere the address =((xoff + kx) * bb) + aa + yoff + kywhere aa, bb, kx, and ky are selected from 16 4-tuples based on thevalue of wid.if debugging is enabled:test for generated address pointing to invalid addressesif true, output calculated address and in raw eventGlobal Error Word and Global Status Word,respectively.the jump to raw event dump mode testif false, continue move output count into acc Bincrement output countput calculated address into output queuecopy output count back to registerdo this last to prevent goof ups in output during interrupttest for MIC time stamp messageif not a time stamp message jump to raw event dump mode testif it is a time stamp message butif FM is not enabled:jump to raw event dump mode testIf FM is enabled:see if it is time to get another FM sampleTime stamp messages are embedded in the MICdata stream, we test for them, when one is found the FMsample rate counter is decremented, when that count is zero it istime to request a sample of the FM pixelssetup for FM Sample:put a zero in the sample timereset timer counterinitialize number of pixels to sampleinitialize address array to useinitialize data array to write toset sample required flagthen jump to raw event dump mode test******************************************************************NAME:

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9971CalculateFMPURPOSE:Convert the number of photons collected between sequentialsamples of a pixel into a compressed data stream.CALLING SEQUENCE:CalculateFMINPUTS:Array of pixel values, sampled from Small Word RAMOPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM:CLC2RESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation012399addition of standard headerjrmk******************************************************************save contextis this the first pass at processing the current frame or the nth?if first, setup pointers and storage locationselse, jump to calculate number of pixels to processfigure out which is the current frame and which is the previousframesetup pointers to data:R3 should point to the new dataR6 should point to the old dataR7 should point to the output arrayCalculate the number of pixels to processif less than MAX_FM_PROCESSclear nth frame flagclear processing request flagelseset pixel count to processPack some FM datasetup: see page 22 15Feb94 jmk lab notebooktest for new frame, ie. do not difference the data

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9972w/differencingsubtract old pixel value form new ifthere are counts, add them to the data arraycount the number of eventsw/o differencingtest new pixel value ifthere are counts, add them to the data arraycount the number of eventscleanup:set flag for nth processing passsave pointers to data:R3 points to the new dataR6 points to the old dataR7 points to the output arraysave the index of the last pixel with an event in itinitialize ouput pointerrestore registersif required,set ouput requestclear the "no differencing" flagif PROCESS_FM_DATA is set we are not done processing FM dataif it is cleared,clear a flag used in FM processing.request FM data outputclear the "no differencing" flagMake the trailer******************************************************************NAME:BUSIO -- Global bus interrupt handlerPURPOSE:Service periodic (~ 1 millisecond) interrupt thatindicated opportunity to access Global ResourcesCALLING SEQUENCE:None -- ISRINPUTS:Control Bits in Packed word:Global_bus_flagsGlobal_bus_flags2OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:Output_Data -- This FileDump_Eng_data -- This File

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9973Grab_FM_Constants -- This FileGrab_Address_Constants -- This FileMem_test -- This FileCALLED FROM:None - ISR.RESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation012299addition of standard headerjrmk******************************************************************Check if we are the klingonif we’re not the klingon lets get on with businessif we’re the klingon, is it time to give the bus back?Time to give the bus back!elsesave registersSet have bus flagincrement bus cycle counterUpdate blue global semaphore and error flagThe onboard serial to parallel conversion circuit alsochecks the parity of incoming 24 bit eventsTest for parity errors since last 1/1024 second interruptif At least one parity error has occurredwiggle Parity Error Latch Reset BitIncrement Parity Error Countif No parity errors or finished handling parity errors sois there a Heartbeat request pending?Yes,so write to Global RAM standard Heartbeat messagethen check for RAM test request PendingNo heartbeat request,then test for pending RAM testing requestTrue,jsr to Mem_test, upon return give back busElse see if there is a pending request toinput Image window constantsTrue,jsr to Grab_Address_Constants , upon return give back busNOTE:because of time required to input all constants the processis split between two bus cycles.commented out 112398 when splitted grab between 2 busio cycleselse see if there is a pending request toinput Fast Mode window constantsTrue,jsr to Grab_FM_Constants, upon return give back bus

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9974NOTE:because of time required to input all constants the processis split between two bus cycles.else see if there is a pending request tooutput raw dataTrue,jsr to Dump_Eng_data, upon return give back busif you add something after this uncomment the jmpelse see if there is a pending request tooutput normal dataTrue,jsr to Output_Data, upon return give back buselse, restore registers and return busIf blue is not the Klingon give back the buselse keep the bus and return from the ISR callIf we return the bus then Clear have bus flag******************************************************************NAME:Dump_Eng_dataPURPOSE:output raw 24 bit event words that have been collectd.disable this mode after XXXXXX events have been outputCALLING SEQUENCE:Dump_Eng_dataINPUTS:None.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM:RESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation012399addition of standard headerjrmk******************************************************************Save registersinitialize registers used for outputting dataoutput no more than MAX_RAW_OUT eventssetup increment variableget next address to fill

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9975save next address to write toget last address to fill so we can test if we are doneif we’re doneExit engineering modeStop data acq. by disabling interruptsflush input buffer by setting raw fill and empty pointers equaland clean raw data mode indicator flagrestore registers******************************************************************NAME:ESCIRec -- SCI Recevier interrupt with framing errorPURPOSE:To handle framing errors in message words from otherprocessors internal to the DPU. When error is detectedany command fragment currently held is flushed.CALLING SEQUENCE:None.INPUTS:None.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM:Invoked by SCI Receiver hardware when a Framing Error isdetected.RESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation012399addition of standard headerjrmk******************************************************************save registersflush input command bufferclear received byte countsend receiver back to sleepclear start of collection flagreset fill and empty pointersnote commanding error to be sent out on next heartbeat requestrestore registersLater Dude

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9976******************************************************************NAME:SCIRec -- SCI receiver interruptPURPOSE:To input and format bytes onto complete SCI messages.CALLING SEQUENCE:None.INPUTS:ASSUME:order of xmission: Address, Length, CID, Low, Mid, High, Low......OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM:Invoked by SCI Receiver hardware when a byte is received.RESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation012399addition of standard headerjrmk******************************************************************Save registersare we currently collecting a message?if yes jump past initialization and go seewhat part of the message we are waiting fornot collecting, check address to see if it’s for usIs the message for this processor?Is the message for everyone?Is the message for all blue’s?Not a message for us, put SCI back to Sleep and returnis a message for us:Start receiving a new message by:clearing message length countStart receiving a new message by: clearing message length count set start of collection flagclear flags indicating:CID was inputhi nibble receivedmiddle nibble receivedlow nibble receivedthen return until next nibble is received

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9977What part of the message are we waiting for?input command LENGHTset up for next input, then returninput Command IDset up for next input, then returninput Low Byte of next data wordset up for next input, then returninput Middle Byte of next data wordset up for next inputtest number of nibbles received against command lengthif equal jump to command interpreter, else returninput High Byte of next data wordsetup for next inputtest number of nibbles received against command lengthif equal jump to command interpreter, else returnIf full command received:Put SCI back to Sleepclear start of collection flagexecute command restore registers******************************************************************NAME:COMMAND_INTERPRETERPURPOSE:to interpret and execute SCI commands sent from the WhiteDSPCALLING SEQUENCE:None. Inputs are passed through globals.INPUTS:Current command is pointed to by the sci_empty_pointer.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM:SCIRec -- This fileRESTRICTIONS:Called from the SCI interrupt, expecting A, B, X1, R7 and M7 toalreadybe saved by the caller. And to be replaced by the caller.Command ID:$0A0 == Heart beat request$0A1 == Use Ping address space constants$0A2 == Use Pong address space constants$0A3 == Enable Klingon$0A4 == Disable Klingon$0A5 == Enable Events$0A6 == Disable Events$0A7 == Enable raw data output

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9978$0A8 == Disable FM data output$0A9 == Enable RAM test$0AA == Disable RAM test$0AB == Load image window constants$0AC == Load Fast Mode window constants$0AD == Enable FM data output$0AE == Echo ping address calculation constants$0AF == Echo pong address calculation constantsMODIFICATION HISTORY:jmk101292initial creation012399addition of standard headerjrmk***********************************************************************************************************************************execute the valid commandCommand ID:$0A0 == Heart beat requestset flag indicating heartbeat has been requested*****************************************************************Command ID:SEND_COUNTS_TO_PING == Use Ping address space constantsPing/Pong image address calculation arrayschange address register to point to Pingecho change in system status flagsIf FM enabled:force a FM sliceFORCE SLICE:initialize output array fill and empty pointers.initialize number of pixels to sampleinitialize address array to useinitialize data array to write toset sample required flagSet addresses to sample fromSet destination for storage of FM dataecho change in system status flags*****************************************************************Command ID:SEND_COUNTS_TO_PONG == Use Pong address space constantsPing/Pong image address calculation arrayschange address register to point to Pongecho change in system status flagsIf FM enabled:force a FM sliceFORCE SLICE:

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9979initialize output array fill and empty pointers.initialize number of pixels to sampleinitialize address array to useinitialize data array to write toset sample required flagSet addresses to sample fromSet destination for storage of FM dataecho change in system status flags*****************************************************************Command ID:ENABLE_KLINGON == Allow this DSP to be the Klingonset bit in N1 requesting this DSP be the Klingonecho change in system status flags*****************************************************************Command ID:DISABLE_KLINGON == Make this DSP not the Klingonclear bit in N1 requesting this DSP be the Klingonecho change in system status flags*****************************************************************Command ID:ENABLE_EVENTS == Enable Event InterruptTurn on event interruptreset blue data interrupt(flush input buffer)enable interrupt B (store a raw photon)*****************************************************************Command ID:DISABLE_EVENTS == Disable Event interruptExit engineering modeStop data acq. by disabling interruptsflush input buffer by setting raw fill and empty pointers equaland clean raw data mode indicator flag disable events processing*****************************************************************Command ID:ENABLE_ENGINEERING == Enable raw data outputset bit in N1 requesting ENGINEERING_MODEsetup raw data addresses

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9980signal start of raw event dump*****************************************************************Command ID:DUMP_LOCAL_RAM == Write contents of local RAM into 0x0FFFFFset bit in N1 requesting DUMP_LOCAL_RAMNOT USED*****************************************************************Command ID:ENABLE_RAM_TEST== Start testing global RAMset bit in N1 requesting RAM_TEST_ENABLED Make sure events are disabled. setup test parameters*****************************************************************Command ID:DISABLE_RAM_TEST == Disable test of global RAM beforecompletionclear bit in N1 requesting RAM_TEST_ENABLED*****************************************************************Command ID:GET_DTW_PARAMETERS == Load image window constantsset bit in N1 requesting LOAD_GLOBAL_CONSTANTS*****************************************************************Command ID:GET_BFAST_PARAMETERS == Load Fast Mode constantsset bit in N1 requesting LOAD_FM_CONSTANTS*****************************************************************Command ID:ENBL_FAST_DATA_OUTPUT == enable FM data outputIf a fresh set of bfast has not been loaded since lastFM exposure was terminated, send error message andreturnIf number of time markers between FM samples == 0don’t enable FMinitialize pointer to which address array to use

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9981initialize output array fill and empty pointers.initialize FM sample rate counterclear index of last pixel where an event was seenzero out event countenable FM data acquisitionindicate not to delta new and old data arraysindicate plenty of global storage for FM dataset a flag used in FM processing.*****************************************************************Command ID:DSBL_FAST_DATA_OUTPUT == Disable FM data outputdisable FMclear flag indicating that we have a fresh set of bfast parametersTest to see if we are currently acquiring a final FM sampleNope, so:FORCE SLICE:initialize output array fill and empty pointers.initialize number of pixels to sampleinitialize address array to useinitialize data array to write toset sample required flagSet addresses to sample fromSet destination for storage of FM data*****************************************************************Command ID:$0AF == nothing yet*****************************************************************update pointers and return*****************************************************************Process bad command stuffGet pointer to receiver bufferpoint to after the bad command(s)indicate bad command******************************************************************NAME:Grab_FM_ConstantsPURPOSE:input from PROC Area of Big Word Memory allinformation required to collect and outputFM Data

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9982CALLING SEQUENCE:Grab_FM_ConstantsINPUTS:None.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM:RESTRICTIONS: load Fast Mode constants:Format in Memory:Blue1 number of time markers between FM samplesBlue1 Total Number of PixelsBlue1 Data DestinationBlue1 Last Address Written to (loaded by disable FM)Blue1 Total number of Fast eventsBlue1 Pixel Address array (0..511)Blue2 number of time markers between FM samplesBlue2 Total Number of PixelsBlue2 Data DestinationBlue2 Last Address Written to (loaded by disable FM)Blue2 Total number of Fast eventsBlue2 Pixel Address array (0..511)MODIFICATION HISTORY:jmk101292initial creation012399addition of standard headerjrmk******************************************************************save registerssetup incrementread the delta between ping and pong starting addresses andstore in Y0get the base address of the ping frame in global memoryare we in the middle of inputting pixel addresses?Nocalculate which DSP area to input frominput the Fast Mode sample rateinitialize delay between FM samplesSave the address before you check the sample timeIf sample time == 0 return, configuration errorReplace the address, the sample time was non-zeroinput the number of fastmode pixels to inputinput the destination address of Fast Mode datainput the Last Available address for storage of Fast Mode dataincrement past storage location for last address FM data stored insave starting global address of pixel address arrayinitialize address array fill pointer

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9983Yes this is the nth load of FM ConstantsInitialize addresses array fill pointer for ping, R7Initialize addresses array fill pointer for pong, R6calculate the number of addresses to input this bus cycleif this pass read all of them clear flagselse adjust counters and continueinitialize global source address, Ainput addressescalculate current fill pointer for pong by adding thelength of ping to the ping fill pointerThis pass finishes the load up!save the state, ie. next global address to read fromand the next local address to write torestore registers******************************************************************NAME:Grab_Address_ConstantsPURPOSE:input from PROC Area of Big Word Memory allinformation required to collect and outputImage DataCALLING SEQUENCE:INPUTS:None.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM:RESTRICTIONS: # of image windows (n) #1stuff1 #1stuff2 #1stuff3 #1stuff4 #1stuff5 #1kx #1bb #1aa #1ky . . . . #nstuff1 #nstuff2 #nstuff3

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9984 #nstuff4 #nstuff5 #nkx #nbb #naa #nky # of Fast Mode windows (n) FM Stuff ................. ASSUME: PROC_ADD_OF_FRAMESIZE points to the start of thisinformation ASSUME: Address of PROC_ADD_OF_N_WINDOWS is $001b6aMODIFICATION HISTORY:jmk101292initial creation012399addition of standard headerjrmk******************************************************************Save Registers default to loading 16 windows, SU code will establish trashbaskets in unused windows.which set to grab? first 8 or second 8restore registers******************************************************************NAME:Mem_test:PURPOSE:Increment the last 265 locations on eachRAM board three times. During each global busa different RAM board is incremented.CALLING SEQUENCE:SCI command from WhiteINPUTS:MEM_TEST_COUNT initialized by SCI command ENABLE_RAM_TESTMEM_TEST_SWITCH initialized by SCI command ENABLE_RAM_TESTOPTIONAL INPUT PARAMETERS:None.OUTPUTS:The white processor is informed of the end oftest when the processor status in the heartbeatreply indicates memory test is finished.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM:RESTRICTIONS:None.MODIFICATION HISTORY:

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9985jmk101292initial creation012399addition of standard headerjrmk******************************************************************Save registertest MEM_TEST_SWITCH to see which Global RAM Board we are testing if falls through then error condition, end of test else, if branched to, then end of test Test board 0x700000 and update pass count Test board 0x600000 Test board 0x500000 Test board 0x400000 Test board 0x080000 Test board 0x000000 increment the assigned addressed update switch pointerrestore registers******************************************************************NAME:Illi -- Illegal interruptPURPOSE:ISR stub to provide indication that a non-valid op-codewas executed. This can occur when programming errorscause the attempted execution of data areas.Used for debugging.CALLING SEQUENCE:None.INPUTS:None.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM:Invoked by circuitry internal to the DSP56001.RESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation012399addition of standard headerjrmk

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9986************************************************************************************************************************************NAME:CURRENTLY NOT USEDSwi -- Software InterruptPURPOSE:ISR Stub for possible later implementation of theSoftware Interrupt Instruction.Used for debugging.CALLING SEQUENCE:None.INPUTS:None.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM:None.RESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation012399addition of standard headerjrmk************************************************************************************************************************************NAME:Stkerr -- Stack error interruptPURPOSE:ISR stub to provide indication when a stack error occursUsed for debugging.CALLING SEQUENCE:None.INPUTS:None.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9987None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM:Invoked by circuitry internal to the DSP56001.RESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation012399addition of standard headerjrmk************************************************************************************************************************************NAME:CURRENTLY NOT USEDTracePURPOSE:ISR stub.Used for debugging.CALLING SEQUENCE:None.INPUTS:None.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM:None.RESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation102498addition of standard headerjrmk******************************************************************

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9988******************************************************************NAME:Ssi1 ------ This interface is NOT USEDPURPOSE:ISR for SSI Receiver input buffer full.If entered, will cause system to reset.CALLING SEQUENCE:None.INPUTS:None.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM:None.RESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation102498addition of standard headerjrmk************************************************************************************************************************************NAME:Ssi2PURPOSE:ISR for SSI receiver overflow error.If entered, will cause system to reset.CALLING SEQUENCE:None.INPUTS:None.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9989None.SUBROUTINES CALLED:None.CALLED FROM:None.RESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation012299addition of standard headerjrmk******************************************************************Ssi2******************************************************************NAME:Ssi3 ------ NOT USEDPURPOSE:ISR for SSI Transmitter output buffer empty.If entered, will cause system to reset.CALLING SEQUENCE:None.INPUTS:None.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM:None.RESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation102498addition of standard headerjrmk************************************************************************************************************************************NAME:

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9990Ssi4 -- NOT USEDPURPOSE:ISR for SSI Transmitter underflow error.If entered, will cause system to reset.CALLING SEQUENCE:None.INPUTS:None.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM:None.RESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation102498addition of standard headerjrmk************************************************************************************************************************************NAME:start -- System InitializationPURPOSE:To initialize red processor to a known stateafter power up or a reset.CALLING SEQUENCE:None.INPUTS:None.OPTIONAL INPUT PARAMETERS:None.OUTPUTS:None.FUNCTIONS IN THIS FILE:None.INCLUDE FILES:None.SUBROUTINES CALLED:None.CALLED FROM:Invoked when a reset interrupt is triggered.

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9991RESTRICTIONS:None.MODIFICATION HISTORY:jmk101292initial creation012399addition of standard headerjrmk******************************************************************reset peripheral interfaceinitialize on chip wait state generatorext X, ext Y, ext P, ext I/OInitialize predefine registersinitialize N0 to:FM using Ping addressesinitialize N1 to:Last command OKImage using Pinginitialize local copy of Global Blue Error Flag to 0If this processor is defined at power up to be the Klingonset the appropriate flag bit in N1initialize registers for calculation of addressesMake port B a parallel I/O portInitialize SCI portFlush SCI hardware Receiver bufferSet priority levels for the following interrupts:ENABLE SCI @ IPL = 1, A @ IPL = 0, B offinitialize SCI software buffers and flagsdetermine if this is blue1 or blue2 bysampling digital I/O pins.assume that we are blue or redif we are Red, cause an unnatural deathif not Red, are we BLUE 1 or 2We’re Blue1setup Blue1 FM constants pointersetup blue1 heartbeat responseSet blue1 address for SCISet blue1 address for global status wordSet blue1 address for global errors wordSet blue1 global event rate storage addressset blue1 raw data dump addresses in Global RAMgo to initialization of registersWe’re Blue2Setup Blue2 FM constants pointersetup blue2 heartbeat responseSet blue2 address for SCISet blue2 address for global status wordSet blue2 address for global errors wordSet blue2 global event rate storage addressset blue2 raw data dump addresses in global RAMinitialization of hardware registersinitialize parity and data receiver registers and buffersIf for any reason we load and use FfwrdErrCrection

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9992non-ROM version set flag to indicate thatwe should not fix the errors globally(FFixGlobalErrors)enable interruptsreturn global bus bywiggling Return Global Bus BitJump to Main background loop to calculate address in globalmemory of each photon

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9993FecCode.asm Detailed Design Document******************************************************************Forward Error Correction CodeNOTE:This code assumes that it has access to the Global Bus!NAME: FecCode.asmPURPOSE:To check a 16 opcode block against the associatedforward error correction bits.FUNCTIONS IN THIS FILE:FfwrdErrCrection - C Callable.returns a "1" to a C-Routine if an error was corrected.INCLUDE FILES:MODIFICATION HISTORY: 121597jrmkcreation060898jrmkheader addedCalling requirements:ParityWord, Storage 1 wordParity, Storage 1 wordValueA, Storage 1 wordValueANot, Storage 1 wordValueT, Storage 1 wordValueTNot, Storage 1 wordNextReadFromAddress, Storage 1 wordassumed to be loaded with a pointer to next addressin Program Storage RAM that will be read from(used to calculate address of opcode in error)FDataBlock, Storage 16 words Address of buffer that program block to be verified was written into. (15 opcodes followed by 1 FEC word).FFECTable, Table of FEC masks, assumed already loaded if !WHITEERRORS_ADDRESS, address in global RAM where count of FECis kept.BlueFECErrorList,RedFECErrorList,address in global RAM where list ofProgram Storage RAM fixed addresses iskept (circular buffer).091498changed RedFECErrorList to FRedFECErrorList jrmk

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9994** RCS $Id: FecCode.asm,v 1.6 1998/09/23 22:21:04 ho Exp $******************************************************************9=number of masks that need to be ANDed with each of the 15programwords to FEC 360 bits (15 words * 24 bits)for each program word: read the program word.AND. it with each of it�s masks (9) .XOR. them togetherto generate the check word calculate the parity of thecheck word and save that bit as the check bit for this rowof FEC masks.repeat for all 15 program words to generate 15 check bits..OR. each check bit into a master check word then shift the word1 position left before .ORing. the next check bit in.Now that we have the parity word, that has been generated by ORingtogether all of the parity bits generated by masking the programwords with successive rows of FEC masks, we shall generate aparitybit for the parity word.This will be done by taking the parityWord that was calculated onthe ground, stripping off it’s parity bit, XORing it with the 15program words, calculating the parity of the resulting word thenORing that Parity bit into the ParityWord that was calculatedhere.read the ParityWord that was calculated on the groundand XOR it with the newly calculated parity wordif there have been zero errors the XOR product shaould be 0if XOR product < $200 then there has been a multiple bit errorif XOR product > $200 then there has been a single bit errorso if there has not been an error, store the 15 program bytes if there has been an error, and it’s a single bit error fix it if there has been a multiple bit error report it.Calculate which bit is in error:A contains syndrome bitsB is used to calculate which words is corrupted, and which bitSubtract 24 from B and compare the difference to 24, if greaterthat24 repeat the process. The number of times that you can subtract24 tells you what word the error occurred in, the remainder whatbitwas flippedFix the Bit:Y0 contains the number corresponding to the word in error

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9995B contains the number that corresponds to the bit in errorin the word Y0read the Program Word that contains the errorand bit change the errant locationgenerate a bit mask Tnow to change the value of the bit that is in error(A* .AND. T) .OR. (A .AND. T*)replace the corrected wordsave it for if we are scrubbing we will need it to fix the GPS RAMTell someone about the multiple bit errorby: indicate multi bit error by write to status wordincrement FEC error countcalculate the address in memory where the error is and put it inthe Global Address Error Array

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9996Xmmon_std.asm Detailed Design Document

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9997DefinitionsBig Word Memory: The Global RAM that is 24 bits wide. Global Address: 0x000000 through0x0FFFFFBlue1, Blue2: The two Motorola DSP56001 Digital Signal Processors tasked with converting the serialstream of data from the OM1 into addresses that represent the location on the face of the MIC detector thathad an enough charge deposited to trigger event processing.Chunk or Chunk of Executables: A set of sixteen 24 bit words stored in GPS RAM, that contain, in order,15 DSP56001 opcodes and 1 FEC check word.CID: Command I.D.FEC: Forward Error Correction. This implementation uses a series of mask bit patterns to generate a checkword that is embedded in the executables stored in GPS RAM (fifteen 24 bit opcodes followed by one 24bit check word).Fglobal_bus_flags: A 24 bit word that is used for storage of 24 flags. Each indicating: A state the softwareis in. Or a request for special processing.Fglobal_bus_flags2: Same as Fglobal_bus_flags.FM: Fast ModeGlobal Program Storage RAM: KAL backed up 512K 24Bit RAM on the Global Bus which providesvolatile program storage for all four processor boards internal to the DPU.Global RAM: Global Variable storage area in On Board RAMGPS RAM: see Global Program Storage RAM.ISR: Interrupt Service RoutineKAL: Keep A Live. Power that is provided to keep volatile storage valid. In the DPU portion of the OM2it is used to maintain the contents of the 512K 24 bit RAM location that are used as GPS RAM.Klingon: The global bus is arbitrated in a round-robin fashion. Each processor gaining access to the globalbus via an interrupt indicating it�s availability. Each processor uses the global bus then returns it when ithas finished accessing global resources. One of the processors is assigned the Klingon responsibility. TheKlingon, after completing it�s global bus transactions, exits the BUSIO ISR but DOES NOT relinquishthe global bus to the next processor, rather it waits for an interrupt indicating a 1/1024 second time tick haspassed. When it sees this millisecond interrupt it releases the global bus which is then passed fromprocessor to processor until it arrives back to the Klingon processor (Yes, we do watch Star Trek).loader.lut: A look up table located in GPS RAM that gives the starting address (in GPS RAM) and thelength of every Swap Unit and Executable stored in GPS RAM.MIC time stamp message: 0x800000. Two of these bit patterns are sent from the OM1 detector electronicsat the end of every CCD frame. Counting the occurrence of these bit patterns is used to generate the delaysbetween sampling the Fast Mode Pixels.On Board RAM: 32K X 24Bit RAM on each of the four (4) processor boards (XMM-11F).On Chip RAM: 256 X 24Bit zero wait state RAM built in the DSP56001 CPU.

OM2 Detailed Design Document AssemblyXMM-OM/UCSB/ML/0014.02 26-Jan-9998SCI: Serial Communications Interface, a serial interface protocol that is supported by circuits contained inthe DSP56001 processor from Motorola. The SCI link is an "Open Drain" interface, (ie. SeveralDSP56001s can have their respective SCI pins wired together to form a low data rate network.) in the OM2Small Word Memory: The Global RAM that is only 16 bits wide. Global Address: 0x400000 through0x7FFFFF.SSI: Synchronous Serial Interface, a serial interface protocol that is supported by circuits contained in theDSP56001 processor from Motorola. The SSI interface is a half duplex three wire interface, (ex. NRZ Data,Clock, Envelope). This interface is used for communications between the ICU and DPU.Swap Unit: A self contained unit of High Level Science Code, written in C, stored in it�s executable form,that can be overlaid into a portion of On Board RAM and executed (i.e. the Swap UnitTrack_Guide_Starts.c).