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ABSTRACT

This document is a guide to be used by maintenance programmers
working with the ISEE-3 data reduction program EDRSAV, ENCYGEN,
and ENCMRG. These programs receive the data from the ISEE-3
Cosmic Ray Studies Experiment and convert the data into 15
minute summary intervals on a flux tape which can be used by
the analysis program FLUXPLOT. This guide will help the pro-
grammers with tape and data set formats, data flow, variable
names, source location and system integration. These pro-
grams are an adaptation of a similar set of programs used for

the Voyager Cosmic Ray Experiment.
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SECTION 1 - INTRODUCTION

The ISEE-3 spacecraft is in a halo orbit at the LaGrange point
between the Earth and the Sun. This paper is a programmers
guide to the routines which process the telemetry data from the
cosmic ray experiment onboard that spacecraft. The data re-
duction cycle takes the experimental data record (EDR) through
the formation of the encyclopedia (ENCY) tape whicﬁmhas time
ordered l5-minute summary intervals of rates and pulse height
analyzed (PHA) data. All routines are under User-ID SEICC on
the SACC 360/91/75 computers. All data sets are stored under
the ASM2 archiving system of SACC's and in addition are backed
up on tape volume ICBKOl. Modifications to any source must be
recorded with the ISEE librarian or data technician and the new

source must be archived and backed up on ICBKOl.

Each data set”contains documentation in the form of a prologue
and comments. In addition, there is a LOOKATME which gives a
brief description of each member of each data set. There are
also sample job control language (JCL) members for building
and executing the routines.

This programmers guide‘is a general collection of documentation
and tape formats. A list of important variables for ENCYGEN and
ENCMRG is included in this document to aid in understanding the
source code. Some detailed documentation for these programs,
including flowcharts, is contained in members within the data
sets.



SECTION 2 - OVERVIEW

The overview of ISEE-3 data reduction is charted in Figure 2-1.
The location of the source code is given in Figure 2-2. The
central LOG which contains all production information is des-
cribed in Appendix A. The production begins when the user
enters the EDR tape name in the LOG using EDRLOG. EDRSAV is
then used to compress the EDR tape onto the LIB tape. LIBLIST
can be used to generate a formatted listing of the EDR or LIB
tape. The EDR has a density of 1600 bytes per inch (BPI) and
is a multi-file tape. The LIB tape has all of the EDR files
merged onto one file at a density of 62§p BPI. One EDR has
one week of data and one LIB has one fiie for each EDR and up v
to seven files. The EDR format is described in Appendix B.
EDRSAV modifies the directory block, EDR control block, and
creates a new EDR block in the LOG. ENCYGEN finds the next
LIB file to process from the LOG and creates the WORK tape
which is described in Appendix D. ENCYGEN modifies the direc-
tory block, ENCY—attr}bute block, work control block, encyclo-
pedia control block, library block, and creates a new work
block. Each WORK tape has the data in 15-minute volumes with
volume 1 starting January 1, 1977. ENCMRG merges the WORK
tapes onto the ENCY tape. ENCMRG modifies the directory block,
ENCY~control block and work block, and creates a new encyclo-
pedia block. The CITENCY feature is only used by Vovager and
not ISEE.

LOGLIST can be used to list the contents of the LOG. ALTBLK
can modify any byte of the LOG. REDOLIB can reset the LOG to
process a LIB once more. TLS can be used to remove EDR tapes
from the tape library system (TLS) and remove or reassign slots
for the WORK tapes. ASNENC can assign new ENCY tapes to slots
that are free. RMVENC can free ENCY tapes from slots and
record the free slots in the LOG.
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This is a description of the data sets in Figure 2-1.

LOG

EDRLOG

LOGLIST
ALTBLK
REDOLIB

TLS
ASNENC
RMVENC
EDRSAV
LIBLIST

ENCYGEN

ENCMRG
ENCYLIST

tapes:

EDR
LIB
WORK
ENCY

Figure 2-2.

SEICC.LOG.DATA production information

SEICC.EDRLOG.SOURCE enter EDR into LOG

SEICC.LOGLIST.SOURCE formatted listing of LOG
SEICC.ALTBLK.SOURCE alter any byte of LOG

SEICC.REDOLIB.SOURCE reset LIB to be processed
again

SEICC.LOGTSO.SOURCE remove EDR; WORK; assign WORK
SEICC.ASNENC.SQOURCE assign new ENCY volumes
SEICC.RMVENC.SOURCE remove old ENCY volumes
SEICC.EDRSAVE.SOURCE save EDR onto LIB tapes

SEICC.LIBLIST.SOURCE formatted listing of EDR
or LIB

SEICC.ENCGEN.ASM; SEICC.ENCGENZ2.ASM convert LIB
into WORK; SEICC.GENERAL.SQURCE

SEICC.ENCMRG.SOURCE merge WORK onto ENCY
SEICC.ENCYLIST.SOURCE formatted listing of ENCY

Experimental data record=~ 1 week per tape
Compressed library tape. One file=1 week.
Fifteen minute analysis of 1 LIB file= 3 weeks

Merged WORK tapes ~1 year per tape

Overall Source Description and Data Sets



For more information on these routines, one can see the data
set SEICC.USERGIDE.TEXT or the ISEE-~3 User's Guide, or the

USERGIDE member within the source code of each data set.



SECTION 3 - PROGRAMMERS GUIDE TO ENCYGEN

The source code for ENCYGEN is divided between SEICC.ENCGEN.ASM
and SEICC.ENCGEN2.ASM with some general routines in SEICC.
GENERAL.SOURCE. Prologues are in SEICC.PROLOGUE.TEXT. Included
here is the design document prepared by Dr. J. Childs, Computer
Sciences Corporation, August 1978, which has the variables and
subroutines for ENCYGEN. The source code itself contains fur-

ther comments and descriptions.

This document deals with the design for the Encyclopedia Data
Base Generator (ENCGEN) for the GSFC cosmic ray experiment on
ISEE~C. The overall design of this system is based entirely
on the Encyclopedia Generator written for the Voyager-1l and -2
cosmic ray experiments and designed by Dr. Nand Lal of CSC
(1977) . .

The purpose of the ISEE-C ENCGEN 1s to take raw experiment data
from the Experimenter Data Record (EDR) tapes, pack it, monitor
it, summarize it, and put it into an encyclopedia format (see
Appendix), in a form éasily accessible by analysis programs.
The major subsystems of ENCGEN consist of:

° READER - reads science data from EDR records; packs

rates; dispatches data into subcom blocks

° MONITOR - monitors data guality and continuity, status
changes, calibration data (marks up data
within the subcom blocks)

° ANALYZER - establishes volume and chapter boundaries;
fills out volume and chapter headers

) OUTPUTTER - outputs all data into verse structure.

Summarizes rates; calculates spin periods;

builds coincidence condition maps.



The four subsystems of ENCGEN share data and run parameters in
a single common data area; the Master Control Block. The
science and housekeeping data itself is processed in a region
called the subcom block area. It is with this region that all
major functions of the subsystems are performed.

The following tables outline the ENCGEN design. Table 3-1 is
a Voyager ENCGEN routine chart, with an indication next to
each module name as to whether the routine was left unchanged,
modified, or deleted with the ISEE-C application. Table 3-2
is an ISEE-C ENCGEN routine chart indicating those routines
that were carried over from Vovager, and those routines that
were written new. Table 3-3 is a summary of changes made to
the Voyager ENCYGEN in developing the ISEE-C version. Tables
3-4 through 3-7 are Input/Output charts for the four major
ENCGEN subsystems--READER, MONITOR, ANALYZER, and OUTPUTTER,
respectively.

Finally, the ISEE-C Encyclopedia tape format is defined in
the Appendix.



Table 3-1. Voyager ENCGEN Routine Chart (1 of 3)

¥ OY A G ER ENCYCLOP ED I A GENERATORSR

1 SEE~-C M O0ODIFICATIONS

———

‘IHE EOLLOWIANG IS _A SUERCUTINE CHART CE THE VOYAGER ENCYCIOPEOILA
_GENERATOR. THRE ROUTINES ARE MARKED FOR MODIFIED (s) AND THE

"AUMBER OF L INES_CF_CODE. MODIFIED FOR LSEEe A BRIFF SXPLANATIGN
llrS PLACED AT THE END o {X) INDICATES THE ROUTINE IS DELETED FRCM ISEE,

ENCMAIN ENCCEN_IMLTIIALIZATICN PROGRAM
¢ (2) « ENCGEN MAIN CCNTRCOL SECTION OF ENCYCLOPEDIA GEN
KT_IME -
YO MD
ANPARM ANALY2E PARAMETERS —_—
LoL OFPEN LCG LIBRARY BLOCK
MOUNT

INITIALIZE FLAGS AND ALLOCATE AREAS
XX XXXAXX XXX XX XRATYAS — SET_UP RATES COMPRESSION TABLE _
XXXXXXXXXXXXXXXXXXXDECLOG DECIMAL TC LOG CONVERSION
XXXXXAXXXXXXXXXXXXXLOGOEC . _LCG TO _DECIMAL_ _CONYERSION.__ - _
e{77)eensenee FMGEN SET UP PHA TAG ID MAP

SEECCUNT DETERMINE NUMBER OF SCIENCE SENG RALCCKS
e(S0J)eose READER MAIN DRIVER ROUTINE FOR REAOD FUNCTICNS

EREAD READ_INPUT TAPE _RECCRD

e{S0)eeeseo e RDSEGPRO CETERMINE NATURE OF SEGMENT
XXXXXXXXXXX XX XXXXXXRDSEGSCY  HANDLE _SCIENTIFIC OATA RECORDS
EXXXXXXXXXIXXXXXXXXXXXXXRDIDMODE LOAD DATA MODE ATTRIBUTE TASBLE
+(S8)lesscssscsssssrsacs MARKUD MARKS_UIP_ DATA
XXXXKXAXK XXX XXX XXXKXXKX XXX XXX DRI DATA PRESENCZ INDICATORS
CAXXXXXXXEXX XXX XAXXX XXX XXX XXX DCSw DATA QUALITY SwITCHES
,XXXXXXXXXXXXXXXXXXXXXXXXXXXX BASIC MARKS UP STATUSES
2(485)assceaenensnnseeses RDIDSEG IDENTIFIES DATA SEGMENT

e{20)eee ENINIT

:0(26).-00..-.00..-....- ROESTREL
AXXXX XXXXXX XXX XXX X XXX XXXRODSAYT IM

SENSE A DATAGAP
SAVE _TIMES INTO TIME ARRAY

"e(B0)evesassesssssssres DISPATCH

ODISPATCH CATA INTO SugCCM BLOCK

: XXXXXXXXXX XXX XXX XXXXXXXXXXXXXDISBTADPL, SUBROUTINE LIST

0{30) eevsceccesncsescacsscenes L ISOPEN ALLOC AND INIT NEXT SUBCCM
CXAXXXXXXXXXX XXXXXXXXXXXXXXXXXXDISSSTI___ SET _NOMINAL_FOSC TIMES
TXXXXXXXXXXX XX XXX XXXXX XXX XXX XXDISSET S DISPATCH STATUS
XXXXXXXXXXXXXXXXXXXXXXXXIXXXXODISSETC  DISPATCH COMMAND DATA
:.(80)...-..0...0..-.--oococo OISPOR DISPATCH DATA
afl0)easssaascesnsnanancncnase DISPRI____ DISPATCH RAJES DATA

0(E0) eeesovessscncsessnnsecs DISPP DISPATCH PHA DATA
TXXXXXXXXXXXAXXXXXXXXXAXXXXXXXDISFILL _ PAD PHA_AND_RATES
0(30)0e0ceosecscseccccencecnce DISFILLP PAD PHA DATA

XXXX XXX XXXX XX XXX XXX XXXXXXXXDTSCL QSE SAVE CURRENT POINTERS
'"e(€loeseseserncsscssscscssense DISUPDSG UPDATE SEGMENT SQOUGRHT
"8 (18)sceccsvceccnsevcnsssece OISUPDER UPDATE SUPERSBLOCK TIME
XXX XXX XX XXXXXXXX XXX XXX XXXXXCPCODES (FOR DISPATCH4ING)
CXAXXXXXXXXXXXX XXXXXXENGPRO _ ENGINEERING RECORD PROCESSING
TAXXXXXXXXXXXXXXXXXXXXXXXVALUES
TXXXXXAXXXXX AXAXXXEXAXXXXSETUL
TXXXXXXXXXXXXXXXXXXXXXXXX [OMXDOP
XXXXXXXXEXX XXX XXX XXXXXXXPLGENG.
i XXXXXXXXXXXXXXXXXXXDECCM

IOENTIFY ENGINEERING DATA
PUT_ENGINEERING INTQ SUEGCM
SEARCH DECUM RECCRD FOR POINTERS




Table 3-1. Voyager ENCGEN Routine Chart (2 of 3)

ENEXT OPEN NEXT EDR DATASET
FNCLQOSE CLOSE CURRENT EDR DATASET
- R R R W = - CLOSE LOG wURK BLOCK
LCL CLOSE LOG LIBRARY BLOCK
{1} evecveceveree—-FNOPNEXT OREN -NEXT-DATASET
Lou OPEN LOG LIBRARY BLOICK
€TI0
,0({€8) seasnese MCNITOR MAIN DRIVER FOR MCONITOR FUNCTIONS
CEAAKLXXXXXXXXERX XXX MOINGS Mer——eeoeeeoeoeo__LOCATE-DATACYCLETO-BE-MONITORED
IXXXXEXXX XX XXX XXXXXXXXXXMOQE VAL MONITOR STATJUS QUALITY

HKAXXXXXXX XX EX XXX X XXXX XX XMONSTAT ~——— MONITOR _STATUS-
XXXXXEXXXXXXXXXXXXXXXX XX XXX XXMC SMA RK
‘xXXXXXXXXXXXXXXXXXXXXXXXXXXXXNQNCAL"——N#BNLICR—CAI[RQATInN
AXXXXXX XK XX XXX XXX XXXX XX XXX XX XXX XXXMCCACHK
(Sl e eevesreetreccciassosessddUNIREND _PERFORM _TREND CHECK
MCTNCNE INDEP GF GAIN & SUBCCOM
MQTCA!M DEP _ONLY_CN_GALIN
MOTMARK MARK TREND BITS
141°4vv"1'1'01'1"0ﬁoQo00*&*4*4o—“CtSUESt———————DEP—QNL!—ﬂN—SLBCCH_____

i0‘1°,oooooao-ocooonooocloooo.ooao MCTBOTH JEP ON BOTH GAIN & SUBC
, i IRGEN IREND CHECK MACRQC
,0(100)eceoss0cs000sscencrsssnsees TRTASB TREND CHECK TABLE
s ANLYZE . MAIN DRIVER FOR ANALYZER _FUNCTION
0{30)eeevecssscases ANVOLD ESTABLISH VOLUME BOUNDARIES
XXXXXXXXXXXXXXXXXXXXXXX_GEITIM_________ILME_IABLE_INIERPQLAILﬁb
VONUCA DETERMINE VOLJME NUMBER
ANCHPO ESTABLISH £ HAPTER BSOQUNCARIFS
EXXXXXXXXXXXXXXXXXXXXXX ANCHD1 PUT INFO INTO CHAPTER HEADER
.‘Jznl‘c.ocncta‘ama_ANYQLH PUT DATA_INTO VOLUME HMEADER
0(70)eevecescsscsese ANCHHD PUT DATA INTO CHAPTER HKEADER
IXXXAXXXXXXXXXXXXXXXXXXXX_ANCMOK___ GET _QUALITY QF COMMANO CATA
ANBUMP . ADVANCE SuLBCOM LIST POINTER
0e(30)eesnceee CUTPUT MAIN DRIVER FOR OUTPUT FUNCTIONS
OUTOBEN OPEN QUTPUT DATASETS
' LOw OPEN LOG WORK BLOCK
RDJECH
guvoLcuT WRITE VOL HEADER: PRINT SUMMARY
UPDFEET UPDAIE TABE FOQTAGE COUMNT
0{3)eccecccesessne QUCHPOUT WRITE CHAPTER HEADER
OURRQUT. LOCATE RAN_RATE VeERSE_IA OUTAUT
VERSHEAD FILL IN PREVERSE FIELOS
RAWRAT CONSTRUCT RAW. RATIES VZRS=Z ——
QUCCMCUT LOCATE AREA FQOR COINC CCNDITION
ZXAXXXXLXLX XXX X XXX XXX XXX CONMRS CONSTRUCT COIN COINILTION MAD
AXXXXX XXX XX XXXXXXXXXX XXX XXXXXDLISHET DISABLE HET HANDLER

XXXXXXXXXXX XX XXXXXXXXXXXXXXXXLETDEL _ DFELETE LET TERM HANOLER =
XXXXXXXXXXX XX XXX XXXXX XXX X XXX XBHRETDEL BUILD HET DELETE CODE
XXXXXXXXXXX XX XXXXXXXX XXX XXXXXRETDEL _ +ET DELETE TERM HANDLER

e(1)occacsansencsee CURSMCUT L.OCATE AREA FUR RATES SULMMARY
AXXXXXXXXXX XXXAXXXXXX XXX RATESM CONSTOUCT RATES SUMMARY
XXXXXXXXXXXXXXXXXXXXXXXXRSDISP DI SPLACEMENT TABLE
£5) ansssnssssasasQUINIIR JRANSEER_EVENI RATES INTOQ
PHA BLOCKS
130)‘..;0-.LQLQJJ__QUPHICUT CONSTRUCT PHA HISTUORY MAP
e{E)ovecccacsncane QUPHACUT MOVE PHA VERSES INTC QUTPUT
'afB8lssceasnsasasasasans CURPHASRY SORT _PHA_ DATA
CCUPHALOC ALLOCATE NZw PHA BLOCK
RQUPHASEY __ _ FILL PREVERSZ _OF PHA VERSE
QUPHAPUT MOVE PHA DATA INTO QUTPRLT



Table 3-1. Voyager ENCGEN Routine Chart (3 of 3)

OQUPHAL IS IDENTIFY YERSE PRQCESSEC
0020) eeceeeee ENTERM TERMINATE PROCESSING
LIERM CILOSE 1.0G BLOCK

AP AR RS RN E R AR E R RS AR AT E N FEEE A RS R R ISR RREEIE RS SRS SR I RS
DSECTS—=mm

ccr. COINCIDENCE _CONDITLCN_MAP

eC(40)eee CHINT CHAPTER INTRCDUCTION

af10)eas ENCMCE MASTER_CONTRCL_BLGCK

" 0{15)eee GLCBAL LIST CF GLOEAL ECUATES AND MASKS

' INFEC.____EDR HEADER_ENTRIES (DFNHDR MACRO)
LOGCAT LOG BLOCKS

. XXXXXXXXXMATTRIB __ _CATA MODE_ATTRIBUTIES
"X XXXXXXX SECELMNT SEGMENT ELEMENT
alB8)eas SEGHCR ____EXPERIMENT _CATA FECQRD HEADER (SEGMENT)
STAT STATUS INPUT

2£50)anaaSUECCM __SUBCCM BLOCK. -

XXXXXXXX TABLEHDR DATA MODE TABLE FREFACES

2{70)aee _VERSE _____ OUTPUI_VERSES
el€leoee VOLINT VOLUME INTRGDUCT ICN

UTILITY ROUTINES====w

AXXXXXXX CNVTME ——— PACK-LINE-COUNTS-INTO-R%8 ——
XXXXXXXX DECLQOG DECIMAL TO LCG COCNVERSION
XXXXXXXX DLCUFK. . UNPACK R¥*¥8 . LINE CCUNT _ -
XXXXXXXX DTMJIS UNPACK MSEC OF YEAR
AXXXXXXX-- DT UPK- L UNPACK _MSEC_OE _YEAR
XXXXXXXX FOSCOT CCNVERT FDSC TO FLOATING LINE COUNT

FLCAT ——~TURNS. FIXED INTO FLLATING . POINT J—

GETCATE FETCkR DATE
AXXXXX XX -GETFLSC .-.. EXTRACT-FDCS_FRCN_DATA_RECORD

XXXXXXXX GETTIM TIME INTERPCLATICN ROUTINE
INVOKE ——CALL-PROCECURE
I14TQCF CONVERT I#*4 [INTO R%=8
AXXXXXXX-LOCOEC—— LOG- TO DECIXAL-CCNVERSION
MOVE GENERAL DATA MOVE ROUTINE
———MHUS G GENERAL-MESSAGE _ROUTINE
Ti¥CHK

al10)eae TIKECST _  CONVERT TIME INIC RA8 MSFC

ATTRIBUTE. BLOCKS=z=e==
XXXXXXXX CRIATTR :
XXXXXXXX..CRZATTR
XXXXXXXX CRIATTR
TAXXXXXXX.. CREATTR
XXXXXXXX GS3IATTR .

XXXXXXXX _MATTRGEN _MACRC TO_GENERATE _ATIRIBUTE B810CKS

MR1SCmmm—

XXXXXXXX DOCBCGEN GENERATE DATA DISPOSITION CONTROL BLCCK

AXXXXXXXXXXXX-DOQCBCRA . CATA DISPCSITION CONTROQL _BLOCK FQOF CR6

XXXXXXXXXXXXX DDCB CATA DISPGCSITION CONTROL BLOCK FOFR OTHERS

AXXXXXXXR XX XXXXXXX CATAGAP .__ALLOCAIE SUBCOM _STATE AETER.DATA GAP
LOFRCLOG CREATE PROLCG FOR LOG BLOCK

XXXXXXXX - PHAMSK EVENT _DETECTOR _CONOITIONS

IXXXXXXX RECCANT
AXXXXX XXX XK XX—SKP RO

XXXXXXXX SCEDAT READ CARD
AXXXXXXXXXXX XX . SKPHED READ CARQ
XXXXXXXX STATLS MACRO

3-5



Table 3-2. ISEE-C ENCGEN Routine Chart (1 of 3)

1 SEE~-C ENCYCLOPEDI A G ENERATOR

—3FINHE FOLLOWING-LS-A—SUBROUTINE-CHART OF THE-I1.SEE~C—ENCYCLORED LA
GENERATCR » (eeese INDICATES A NEW RQUTINE)

_———ENCHAIN: ENCGEN—INLITIAL I1ZAFTION-PROGGRAM
\ ENCGEN MAIN CONTROL SECTICN OF ENCYCLOPEDIA GENERATQR
, KTIME
YOMOD
, ANPARM————————ee ANA LY ZE—PRARAMETER &
oL CPEN LOG LIBRARY BLOCK
, MOUNT -ETC
ENINIT INITIALIZE FLAGS AND ALLOCATE AREAS
PMGEN ————— SET - LUP-RHA-TAG-ID-_MAR
SEBCCUNT DETERMINE NUMBER CF SCIGNCE BLOQOCKS
—READER - MAIN_DRIVER-ROUTINGFOR READEUNCTICNS .
escsssecsssscsse RDVERIFY VERIFY TAPE HEAJDER RZCORD
roeeeeosvseevsereere——RDFKEER KEER _CERTAIN FILE -HEADER-DATA.
FREAD READ INPUT TAPE RECGRD
- - RODSEGPRO RANDLE-_SCIENTIFIC DATA RECQORDS
ecsssececesssssscanesse PACKER UNPACK DATA FRUM EDR FCRMATY
‘rffvrtrorrrrtr-f!yvvv.NUFKQ—————————UNPACK—OAIA—CUALLT¥—LNIQ—8¥IE$——————
evcsessssnscssscsvecss oo JFKASC UNPACK ANALOG/IIGITAL SUBCCMS
MARKUP MARK-UP-DATA-TO-REFLECT—QUALIIY
RDIDSEG SET CURRENT TIM=
ROESTREt————————— _SENSE-A-DATAGAR CONDLTICON
DISPATCH DISPATCH JATA INTGC SUBCCM BLOCK
m!cnnplu ALLOC AND _INIT NEXT SUBCOM
000000 0090000 0080 0OOLACOOEIID SO DISMISC DISPATCH MISCe 3JATA
OlSPRR OISPATCH _DATA
D1sPP DISPATCH PHA DATA
) SISFILLR — - PAD PHA_DATA
06890000 eNCCEsRBRGESININSIROOIO RS DISASCHL DISPATCH ANA/DIG SUSBSCCM
B PN XY T Y R Ry ey S S S DIl SCHOSE ORIVER .PROGs.FEOR SELECTICN

0 0820 000000 0000000800000 CRCRSIVOCENRSTEYES CHOSE GENERAL ROUTINE TO SELECT
OMAE_VALUE FROM _SEAZCUIS

4

0000090000 C8s00E0CECORISIOEITRRORGEOORROTS DIEscC SPACECLRAFT WORDS
e00sss00ssssovsssosssssscssnsee——DlSQUAL . DISPATCH. .QUALLTY ELAGS. .
0008 ¢600escersssevensstssetace DISUPDSP UPDATE SUBCCM PQOSITN FLAG
OI1.€URDSE URDATE NEXT ILME SOUGHT
, FNEXT CPEN NEXT EDR DATASET
FNCLOSE —CLOSE-CURRENT- EDR -DATASET
LCu CLOSE LCG wORK BLOCK
Lct CLOSE LCG LIBRARY BLOCK
FNOPNEXT OPEN NEXT DATASET
LoOL OPEN_LOG.LIERARY. SLAOCK

UNLOAD, LEAVE, MOUNT, POSNes ETC.

NOCNITOR. MONITOR. CAL. STATUS, AN _BIT _RATIE
MONTREND RHET TRENDO CHECK
MOTNGONE .. _RATE. INDEP OF_GAIN AND_SyBCQM
MOTGAIN RATE DEP ON GAIN ONLY
MOISURST RATE DEP_ON_SURCKM ONLY
. MCTBOTH RATE DEP ON GAIN AND SUBCCHNM

j'1vavvﬁvrvrvv1'1110f——“OTFzND——————ﬁJNDmCDRRECT SUBLCOM



Table 3-2. ISEE-C ENCGEN Routine Chart (2 of 3)

ANLY ZE MAIN DRIVER FOR ANALYZER FUNCTIONS
ANVYOLD . ESTAELISH VOLUME BOUNDARIES
VCNUCA DETERMINE VOLUME NUMBER
eeevscecscscssssecse ANANAL ANALCG VALUE LIMIT CHECK
ANCHPC ESTAELISH CHAPTER B8OUNDARIES
ANYCLH PUT_CATA_INTO_VOLUME HEADER
eecsvccsecoscsanss ANANA2 AVERAGE ANALOG VALUES: PUT IN CH INT
sessssasssascsasassssnsss ANCONY __  CONYERT RAW_ANALOG_ INTIGC PHYSICAL
ANCHHD PUT CATA INTO CHAPTER HEAOER
ANBUMER. ADVANCE _SUBLON . LIST POINIER
CuTPuUT MAIN CRIVER FOR QUTPUT FUNCTICNS
QUTOPEN CPEN QUTPUT _DATASETS
LOw OPEN LOG WORK BLOCK
RDJFCH
QUVOLOUT WRITE VCL HEADER: PRINT SUMMARY
UPDEEET UPDATE _TAPE _FOOTAGE COUNT
CUCHPOUT WRITE CHAPTER HEADER
QURROU T LOCATE RAW_RATE _VERSE_IN_QUIPUT BUFFER
VERSHEAC FILL IN PREVERSE FIlELDS
RAXRAT. CCNSTRUCT. RAw_RATES VERSE
OQUCCMOUT LOCATE AREA FOR CCINC CONDITION MAP
G000 ts0 00000t st0ee oL LNMPS CONSTRUCT_COIN CONDITICN MAP
6000 0ccscsccsscnescscsnnssneee CCBCELCD BUILD DISABLE TERMS
000000000000 s000s0sasesrsesellCOELLCD DISABLE TERMS. BUILT IN
CCBDELCD
eveesevsesersrovestossecseesedsCCRISA . . DISABLE PHAA _EVENTS
) QURSMOUT LOCATE AREA FOR RATSZS SUMMARY VERSE
vevrvveeeesvsserertretee R SOUM——  CONSTRUCT-_RATES _SUMMAKY-_MERSE——
000 000vevenvecosssanscscsseRSSUM SUM SINGLE &ATES
eeveessevecseseseevesessseesss RSVSUBR ___SUM_SECTORED _RATJTES
@000 s000c0ss 0000000000 seRSDISP D1 SPLACEMENT TAGQLE
' OUINITIP TRANSFER EVENI _RATES INTO PHA ELACKS
‘secescesescssscscee s QUPHIRET - CONSTRUCT PHA HISTORY MAP FOR HET
VYERSHEAD
essssascess sesee e s CUPHIVLT CONSTRUCT PHA HISTCRY MAP FOR VLET
VERSHEAD
CUPHAQUT MOVE PHA VERSES INTO QUTPUT BUFFER
'eeseonossscscsesssessssQUPHASRH ___ SORT HET PHA DATA
8eseevsscsesssscsescecss CUPHASRY SORT VLET PHA DATA
OUPHALOC —— _ALLOCATE NEWR-PHA.ELOCK
QUPHASET FILL PREVERSE OF PHA VERSE
OUPHAPUT ——— - MOVE-PHA-DATA-INTO-CUTRUT
CUPHAL IS IDETIFY VERSE PROCESSED
s seevessevsvoeeseeoesdUSCURES —— SPACE CRAFT WORDS VERSE . (58453 +80¢51e562,
AND 122)
ENTE RM———TERMINATE—FRROCESS NG
LTERM CLOSE LOG BLOCK

BEPEREAERRESRXERLER XL XX R X RERES I AR R XX BRXREXRXER FEX SR XEXE LXK F I




Table 3-2. ISEE-C ENCGEN Routine Chart (3 of

DSECTS -

COM COINCICENCE-CONDITIOA MAR

CHINT CHAPTER INTROOUCTION
———ENCNCB__ __MNASTER CONTROL _ELACK
. e0es s FILHOR FILE HEACER RECCRKD
,————GLOBAL — _LIST. OF_GLOBAL ECUATES_AND MASKS
, INREC ECR HMEACER ENTRIES (DFNHOR MACRQ)
——e OGO AT——— LOG BLLOCKE
ssas e MADATA UNPACKED CATA AREA

SEGHOR EXPERIMENT -DATA _RECORD HEADER __( SEGMENT)

STAT STATUS INPUT
—_—SUBCOM — . SUBCCM. BLCCK

VERSE OUTPUT VERSES

—— VO INT——— VY CLUME—INTROCUCTION

——VUTLITY- ROUTINES —=—

FLOAT TURNS FIXED INTC FLOATING POINT
— G ETDATE—FETCH-_CATE

INVOKE CALL PROCEDURE
—T1ATODR . CONVERT 144 INTO R*A8
sese MOD CALCULATE THE MOD OF TwG NUMBERS

MOVE GENERAL _OATA_MCYE RQULIINE

MSG GENERAL MESSAGE ROUTINE

TIMCHK ?

TIMEDT CCNVERT TIME INTO R%®xE& MSEC

MISC -

——LORROLCG—CREATE FROLOG-FOR-LOG BLOCK

PHAMSK



Table 3-3. Routine Conversion Summary (1 of 4)

I SEE TC vVOoOYAGER CONVERSTION

THE FOLLOWING IS A SUMMARY OF THE CHANGES MADE TGO VOYAGER ENCYCEN
TLMAKE-IT-—(KOMPATIBLE-9ITH-ISEE~C-FCRMATS,

ANFFHALTZERS

FTHE-FCLLCWING-ROUTINES—WERE MOOIFIED
PMGEN FCR NEw TAPE ANC INDEP SETS FOR HET AND VLET
ENCGEM-NC LONGER-_NEEDEJ-SCAZ CCPY_STERS

ENINIT NO LONGER NEECED TINE QUEUE

THE FCLLOWING RCUTINES WERE DELETED
——RATTAB -NO LONGER-ANY RATE-LSCLMPRISSION . —
DECLCC "
———————+t0GOEC .

FEADERS

THE -FOLLOWING ROUTINES-WERE -COMPLETELY--REWNRITTEN-BUT-THE - - . —
EASIC FUNCTICN IS THE SAME:
-MARKULR--CATA-DERPENDENT e —— e
RDIDSEG "

——————fR D E S T RE L't
DISPATCH TIME QUEUE DISCARDED

————— DI SOFEN —LATA-CEPRPENDENT

DI SPFR "
S ¥ ¥ ¥ § " -
oI SPP "

—eee O [ SF- AL P —
DIsuPCss *
——————— OISURLSG- -t (RENAMED-_JISUPDSRI

THE—FCLLOWING ROUTINES _WERE QELETED PRIMARILY DUE TD
LACK OF MODE ATTRIBUTES ANC DIFFERENCES IN DATA.
RDEEGSCL
RD ICMCDE
—RDSAVTINM
~ DISETASL
———————DISSETIT
CISSETS
—— D1 SSETC
DISFILL
DISCLCSE--
DPI
DQsw
BASIC
CPLODES
ENGPRC
YALUES.. __ALL OF ENGPRO_RQUTINES_NQT NEEDRED BECAUSE OF
SETUP LACK QF SEPARATE ENGIN RECORD
——— 1D MXDP_
PLCGENG
I‘\E_ccu




Table 3-3. Routine Conversion Summary (2 of 4)

THE-FCLLOWING -ROUTINE S~ WERE—AD OED—TFO—1S EE+——SEE—FHE——— e
ISEE FLCWCHART FOR OESCRIPTIONS
e PACKER
uPKQ
UPKASC
CHCSE
—  DISCHCSE
‘ RDVER IFY
e RDFKEEP.
DI SASCDG
DISSCC
DI SQUAL
' DISMISC

MCAITOR:.

e THE ECILOWING ROUTINFS WERE CCMAINED INTO MONITOR
' MONQUAL
MOCEVAL
MONSTAT
e __MOSMAEK
MONCAL
MOCACH

— e MONTREND.WAS_MOCIEIED TO_INCLUDE MORE LCCAL VARIABLES

—ee THE-FOLLOWING - RCUTINES-WERE-MODIFIED.TOHANDLE TWO SUECCMS
MOTSULEST
MOTBCTH

5

————————TFRIAE-WAS—COMPLETELY—REWR I-TTEN—FOR—THENEW-RATES —

THE FCLLOWING RCUTINE WAS ADDED
MO-TFIND

AMNYZIES

—_—— THE - FCLLOWING ROUTINES wERE _MODIEIED QOUE TO OIFEERENT
CHAFTER AND VCLUME INTRCOUCTION DEFINITICNSe AND

—_— O L FERENT—-SATELL I E—HME-SREGIRIGATIONrrr-oirniiiomrmoonoin i e oo oo e
ANCFHHD
ANVELO
ANVCLH

THE FCLLOWING ROUTINES WERE ADDED TO ISEE.
————ANAMAL
. ANANA2
, —————— ANCCONV

e FHE -FCLLOWING- VOYAGER_RCUTINESWERE-OELETED FROM ISEE

DUE TC OIFFERENCES IN TIMES, CHAPTER INTRO FORMATs AND

LACK-CE_EXRLICILT._COMMANDSS

ANCHO1

e ANCMCK
GETTIM

3-10



Table 3-3. Routine Conversion Summary (3 of 4)

OUTPUT :

THE FOLLOWING RCUTINES WERE MCOIFIED FOR ISEE DUE TO A CHANGE
——— _IN--RATE s PHA_ANC -STATLS . WORDSZ

oVUTPLY

CUCHFCUT-—CHANGE -IN- RATE-WCRJS

CQURRQUT "

RABRAT L]

CUCCMCUT b
— e QURSMCUT

CUINITP
—— QU FHICUT

QUFHACUT
CUEHASAT

—_ THE. FCLLOWING ROUTINES_WERE CCMPLETELY REPLACED
DUE TQ DIFFERENCES IN RATES,STATUS AND COINCIDENCE MAFS

CONMPG_ ___ {RENAMEC _CCMMPG)

RATESHM
KRSOLSR

THE FOLLOWING ROUTINES WERE OELETYED DUE TO DIFFERENCES
IN HET AND LET CATA

— _DISHET
LETDEL
BHETLCEL
HETOEL
ENDZ

— . ENTERM WAS_MODIFIED TC NOT PRINT THE SECOND FILE

DSECTSUTILITY ROUTINES. ATTRIPLIE PlOCKS.ETCe

—_— e  THE_ FCLLOWING ROUTINES. . WERE DELETED DUE TO LACK OF ATTIRIBUTE _
BLCCKS ,CHANGE IN DISPCSITION OF DATA AND CAHANGE IN CLOCKS.
_  MATTR1S8
TABLERDR
CNVIME
FDSCCT
GETFLSC
GETTIM
—  CRIATTR=CRSBATIR
GS3ATIR
MAITRGEN
DDCBGEN
——————e e ST ATUS
RECCNT
SKFHO
SCEDAT
—DIHIS
DTUPK
DOLBCRE—
coce
——— DATAGAP
PHAMSK
—_—SEGELMNT.




Table 3-3. Routine Conversion Summary (4 of 4)

—  THE FCLLCOWING ROUTINES ERE MODIFIED TO RZELECT DIFFERENT DATA

CHINT
—_———ENCMCE
SUBCCM
T BEDT
VOLINT
—_  VERSE
SEGHLCR




Table 3-4. READER Input/Ouput Chart (1 of 2)

INPUT TO ISEE-C READER
VIA ENCMCB: :
ENSCID X'go! SPACE CRAFT INDENTIFIER
ENCDAT X DATA T0O BE PROCESSED INDICATOR
ENRATMY E'g.0°' IGNORE FOR BIT RATE 64
ENRATM1 E'64,0° RATE ACCUM. TIME IN SEC., FOR BIT RATE 1024
ENRATMZ2 E'32,0' RATE ACCUM. TIME IN SEC. FOR BIT RATE 2048
ENRATM3 E'128,8' RATE ACCUM., TIME IN SEC. FOR BIT RATE 512
ENEXPNQ F!33°7 EXPERIMENT NUMBER
ENNEXTSW F @ OF SUBCOM BLOCK NEXT TO BE WRITTEN INTO
ENEUNIT F'-19"* EDR DATA UNIT NUMBER
ENCSEBR F # SCIENCE RECS. T0O BE READ
ENMSSEC D'l@09' MILLISECONDS PER SECOND

ISEE-~-C cuUuTPUT FROM READER
VIA ISEE-C SUBCOM:
SUHSUB H i SUBCOM POSITION FOR HET

SuvsuB H SUBCOM POSITION FOR VLET

SUSTATUS F HET STATUS WORD

SUVLETST F VLET STATUS WORD Tl T2 ENABLE

SUHET1GN H HET-1 GAIN MODE

SURIGAIN 1 5

SULOGAIN 2

SUHET2GN H HET-2 GAIN MODE

SUHETCAL X HET CAL BIT FROM DIGITAL SUBCOM

SUVLTCAL X VLET CAL START BIT

SUVCALA X VLET CAL ALLOW BIT

SUGAPIND X DATA GAP INDICATOR

SUDQAL X DATA QUALITY ACCEPTANCE LEVEU

SUTQFLAG X TIME QUALITY FLAG

SUBITFLG X BIT RATE FLAG

SUSUBFLG X WORST OF QUALITY FLAGS OF HET AND VLET SUBCOMS

SUDTSTRT D START S/C TIME OF DATA-MILLISEC SINCE START OF Y
77. IF TIME IS NOT AVAILABLE, THIS FIELD CONTAIN
THE VALUE SPECIFIED BY ENTIMPAD IN ENCMCB,
ENTIMPAD WILL BE A NON-ZERO NEGATIVE NUMBER

suscCcC F SPACE CRAFT CLOCK

SUDOFLAG 4F DATA QUALITY FLAGS



Table 3-4. READER Input/Output Chart (2 of 2)

SUORBIT gr ORBITAL POSITION IN METERS
SUOPGSEX F
SUOPGSEY F
SUOPGSE?Z F

SUOPGLAG F ORBITAL POSITION FLAG
SUPREVSU AL4 @ OF SUBCOM BLOCK THAT LOGICALLY PRECEDES THIS
SUNEXTSU AL4 @ OF NEXT SUBCOM BLOCK
SUHETPHA 32D AREA WHERE HET PHA EVENTS ARE STORED
SUVLTPHA 32D AREA WHERE VLET PHA EVENTS ARE STORED
SURATES 24F AREA WHERE HET RATE COUNTS ARE STORED
SUVLTRAT 16F AREA WHERE VLET RATE COUNTS ARE STORED
SUHSCTRS F HET SECTORED RATE SUM
SUVSCTRS F VLET SECTORED RATE SUM
SUVLETAN H VLET ANALOG HOUSEKEEPING
SUHETPM H HET POWER MONITOR
SUVLTPM H VLET POWER MONITOR
SUHETTH H i HET THERMISTOR
SUVLTTH H VLET THERMISTOR

gF
SUSPIN F SPIN IN MILLISECONDS
SUSCWORD 96F

MF58,59,60,61,62,122 WORDS

3



INPUT:

OuTPUT:

Table 3-5. MONITOR Input/Output Chart

MONIT R DESIGN DOCUMENT

VIA ENCMCB

ENNEXTSR @ OF TOP OF FILLED SUBCOM QUEUE

ENNEXTSW @ OF BOTTOM OF FILLED SUBCOM QUEUE

VIA SUBCOM

SUGAPIND GAP INDICATOR IN A DUMMY SUBCOM

SUSTATUS HET STATUS SET < # IF BAD

SUFLAG DISPOSITION FLAG SET TO 0

SUHSUB HET SUBCOM TO DEFINE STATUS CYCLE

SUVLETST VLET STATUS SET < @ IF BAD

SUVLTCAL VLET CAL

SUVCALA VLET CAL ENABLE

SUHETCAL HET CAL

SUPREVSU SUBCOM @ CHAIN

SUNEXTSU. SUBCOM @ CHAIN

SURATES RATES WORDS FOR TREND CHECK

VIA SUBCOM

SUFLAG DISPOSITION FLAG SET TO -1 IF TO IGNORE
ONE STATUS CYCLE SET T0O IGNORE FOR BAD STAT(S,
CHANGE IN BITRATE AND DATA GAP.
T™WO STATUS CYCLES SET TO IGNORE FOR CHANGE IN
STATUS
A STATUS CYCLE IS T™WO SUBCOMS, EVEN AND ODD

SUQFLAG SET TO -1 IF BAD STATUS

SUSFLAG SET TO -1 IF STATUS CHANGED

SUCALFLG SET TO -1 IF CALBRATION MODE

SUBFLAG SET TO ~1 IF BIT RATE CHANGED

SURATES FIRST BYTE OF EACH RATE WORD SET TO INDICATE
TREND (SEE ENCYCLOPEDIA TAPE FORMAT)

SUCHSMC CALIBRATION MODE SET AS LONG AS MODE IS ON
NOT NOMINAIL STATUS SET AS LONG AS NOT NOMINAL
STATUS CHANGE SET IN FIRST GOOD STATUS CYCLE
BITRATE CHANGE SET IN FIRST GOOD STATUS CYCLE
(SEE ENCYCLOPEDIA TAPE FORMAT)

SUHETCAL HET CAL

SUAUTOL1 HET1 AUTO GAIN

SUAUTO2 HETZ2 AUTO GAIN

3-15



Table 3-6. ANALYZER Input/Output Chart (1 of 3)

ANALYZER DESIGN DOCUMENT

INPUT TO ANALYZER VIA ENCMCB

ENNEXTSW F @ OF SUBCOM BLOCK NEXT TO BE WRITTEN INTO

ENNEXTSR F @ OF SUBCOM BLOCK NEXT TO BE READ

ENPRUNIT F's? PROG MESSAGE LOG UNIT

ENVOLINT F @ OF VOLUME INTRODUCTION

ENCHPINT F @ OF CHAPTER INTRODUCTION AREA

ENVOLEN D'9000P0' NUMBER OF MILLISECOND/VOLUME

ENKEEP F132! NUMBER OF SUBCOMS TO PRESERVE BEFORE NEW DATA

INPUT TO ANALYZER VIA SUBCOM

SUSTATUS F HET STATUS WORD

SUVLETST F VLET STATUS WORD T1 T2 ENABLE

SUHETCAL X HET™ CAL BIT FROM DIGITAL SUBCOM

SUHCALA X HET CAL ALLOW BIT FROM STATUS

SUVLTCAL X VLET CAL START BIT

SUVCALA X VLET CAL ALLOW BIT

SUGAPIND X . DATA GAP INDICATOR

SUDQAL X DATA QUALITY ACCEPTANCE LEVEL

SUAUTOL X HET-I AUTO GAIN INDICATOR

SUAUTO2 X HET-II AUTO GAIN INDICATOR

SUCHSMC X CHAPTER SUBJECT MATTER CODE

SUTQFLAG X TIME QUALITY FLAG

SUBITFLG X BIT RATE FLAG

SUDTSTRT D START S/C TIME OF DATA~MILLISEC SINCE START OF YR

susce F SPACE CRAFT CLOCK

SUDQFLAG  4F DATA QUALITY FLAGS

SUFLAG H OVER ALL EVALUATION FLAG

SUORBIT gF ORBITAL POSTION IN METERS

SUPREVSU  AL4 @ OF SUBCOM BLOCK THAT LOGICALLY PRECEDES THIS
BLOCK

SUNEXTSU  AL4 @ OF NEXT SUBCOM BLOCK

SUVLETAN H VLET ANALOG HOUSEKEEPING

SUHETPM H HET POWER MONITOR

SUVLTPM H VLET POWER MONITOR

SUHETTH d HET THERMISTOR

SUVLTTH H VLET THERMISTOR

SUSPIN F SPIN IN MILLISECONDS



Table 3-6. ANALYZER Input/Output Chart (2 of 3)

OUTPUT FROM ANALYZER VIA ENCMCB

ENANDONE X ANALYZER COMPLETION CODE
ENNEXTSR F @ OF SUBCOM BLOCK NEXT TO BE READ
ENCHPLOC 16F 8 PAIRS OF @ OF FIRST AND LAST SUBCOMS

FOR EACH OF A MAXIMUM OF 8 CHAPTERS.

OUTPUT FROM ANALYZER VIA VOLUME INTRODUCTION

VOVOVOLN F VOLUME NUMBER

VOVSTRT PCL1D START TIME OF VOLUME

VONMCHP H NUMBER OF CHAPTERS IN VOLUME

VOCHSMC 8X SUBJECT MATTER CODE FOR CHAPTERS IN VOLUME
OUTPUT FROM ANALYZER VIA CHAPTER INTRODUCTION

CHCH<eMC X CHAPTER SUBJECT MATTER CODE

CHVOLN F VOLUME NUMBER

CHDTSTRT gCL8 STARTING S/C TIME OF DATA INCLUDED

CHDTEND gcLs - ENDING S/C TIME OF DATA

CHSTSCC F STARTING TIME, SPACECRAFT CLOCK

CHHETST1 F HET COMMAND STATUS, FIRST 3 BYTES

CHHETST2 F HET COMMAND STATUS,SECOND 3 BYTES

CHVLETC H VLET CALIBRATION:

CHHETC H HET CALIBRATION

CHNMMR H NUMBER OF MINOR FRAMES IN CHAPTER

CHDQ®9 H SUM OF MINOR FRAMES PADDED (09)

CHDQA1 H SUM OF MINOR FRAMES WITH BAD DATA QUALITY (@1)
CHDQL9 H SUM OF MINOR FRAMES WITH GOOD DATA QUALITY (10)
CHDQl1 H SUM OF MINOR FRAMES WITH EXCELLENT QUALITY (1l1l)
CHTQOO H SUM OF MF WITH QUICK LOOK DATA (00)

CHTQO1 H SUM OF MF WITH TIME QUALITY (91)

CHTQ19 H SUM OF MF WITH TIME QUALITY (1)

CHTQIL1 H SUM OF MF WITH TIME QUALITY (11l)

CHVLETAN pCL32 ANALOG VALUES, AVERAGED FOR CHAPTER,

CHHETPM F HETS POWER MONITOR, MV

CHVLETPM F VLETS POWER MONITOR,MV

CHHETTH F HETS THERMISTOR, DEGREES C

CHVLETTH F VLETS THERMISTOR, DEGREES C

CHOPGSEX F ORBITAL POSITION (GSEX), AVERAGE FOR CHAPTER
CHOPGSEY F ORBITAL POSITION (GSEY), AVERAGE FOR CHAPTER



Table 3-6.

CHOPGSEZ
CHSPINPD
CHDELSPN
CHNOWILD
CHWILD
CHBITR

Tnmmtam

ANALYZER Input/Output Chart

ORBITAL

BIT RATE

POSITION

(3 of 3)

(GSEZ), AVERAGE FOR CHAPTER
SPIN PERIOD (MSEC(, AVERAGE FOR CHAPTER

MAXIMUM SPIN DEVIATION (MSEC)
SUM OF MINOR FRAMES WITH NORMAL SPIN READOUTS
SUM OF MINOR FRAMES WITH 'WILD'

SPIN READOUTS



Table 3-7. OUTPUTTER Input/Output Chart (1 of 3)

OUTPUTTER DESIGN DOCUMENT

INPUT VIA ENCMCB ~ MASTER CONTROL BLOCK, THE FOLOWING IS BROKEN
INTO SECTIONS,
A, DATA QUALITY FLAGS AND RECORD KEEPING DATA

ENDQAL X DATA QUALITY ACCEPTANCE LEVEL
ENSTARTV F START VOLUME #
ENENDV F LAST VOLUME # PROCESSED
B. PHA PROCESSING
EN@PMSKH F @ HET PHA MASK TABLE
EN@PMSKV F @ VLET PHA MASK TABLE
EN@PMAPH F @ HET PHA MAP TABLE
EN@PMAPV F @ VLET PHA MAP TABLE
EN#PTYPE F # PHA VERSES
ENMAXPB F # BLOCKS ALLOC FOR PHA SORT
ENPBSIZE F # PHA EVENTS PER PHA VERSE
ENLPHA F LENGTH PHA SORT AREA
EN@PHA . F @ PHA SORT AREA
EN1STPV F DATA TYPE OF FIRST PHA VERSE
EN@PHISH F @ DATA TYPES IN HET PHA HISTORY VERSE
EN@PHISV F @ DATA TYPES IN VLET PHA HISTORY VERSE
C. ADDRESSES
ENVOLINT F @ VOLUME INTRODUCTION
ENCHPINT F '@ CHAPTER INTRODUCTION
ENCHPLOC 16F 8 PAIRS (MAX.) OF FIRST AND LAST
SUBCOMS PER CHAPTER
D. I/0
ENPRUNIT F PROG. MESSAGE LOG UNIT
ENSCUNIT F LOGICAL UNIT FOR SCIENCE MESSAGES
ENCDCB DCB QUTPUT TAPE LOGICAL UNIT
ENENEXIT F JFCB FOR OUTPUT ENCYCLOPEDIA TAPE

ENCJFCB 176C JFCB BLOCK FOR OUTPUT TAPE UNIT
E. OUTPUT TAPE TRACKER

ENBPFEET D #BITS PER FEET

ENIRGAP D # FEET PER INTER—-RECORD GAP

ENFTMAX D MAXIMUM AMT, OF FEET OF USE ON OUTPUT TAPE

ENFTOUT D CURRENT AMT, OF FEET USED ON OQUTPUT TAPE
F. LOG INTERFACE

ENLOGDAT F @COMMON BLOCK LOGDAT



Table 3-7.

UTILITY
ENDCONVT
ENL1
£NL4
ENIZ2
ENI4
ENR4
ENRS

2D

e IRes Bhes e Bhea Bies |

OUTPUTTER Input/Output Chart

(2 of 3)

FLOATING POINT CONVERSION AREA
PRINT CODE FOR L*1 DATA
PRINT CODE FOR L*4 DATA
PRINT CODE FOR I*2 DATA
PRINT CODE FOR I*4 DATA
PRINT CODE FOR R*4 DATA
PRINT CODE FOR R*8 DATA

INPUT TO QUTPUTTER VIA CHAPTER INTRODUCTION

CHCHSMC

X

CHAPTER SUBJECT MATTER CODE

INPUT TO OUTPUTTER VIA VOLUME INTRODUCTION

SUBCOM - BLOCKS OF 64 MINOR FRAMES ASSOC, WITH EACH CHAPTER

SUHSUB

SUVSUB

SUSTATUS
SUHET1GN
SUHET2GN
SUGAPIND
SUPREVSU
SUNEXTSU
SUHETPHA

SUVLIPHA
SURATES
SUVLTRAT
SUHSCTRS
SUVSCTRS
SUSPIN

SUBITFLG
SUSCWORD

H
H
F
H
H
X
F
F
32D
32D

24F

16F

96F

SUBCOM POSITION FOR HET
SUBCOM POSITION FOR VLET

HET STATUS WORD

HET-1 GAIN MODE

HET-2 GAIN MODE

DATA GAP INDICATOR

@ OF PREVIOUS SUBCOM

@ .OF NEXT SUBCOM

AREA WHERE HET PHA EVENTS ARE STORED MARKED
FOR QUALITY

AREA WHERE VLET PHA EVENTS ARE STORED MARKED
FOR QUALITY

AREA WHERE HET RATE COUNTS ARE STORED MARKED
FOR TREND AND QUALITY

AREA WHERE VLET RATE COUNTS ARE STORED
FOR TREND AND QUALITY

SECTORED HET RATES,SUMMED AND MARKED FOR
TREND AND QUALITY
SECTORED VLET RATES,
TREND AND QUALITY
SPIN TIME IN MILLISECONDS
BIT RATE FLAG

MF 58, 59, 68, 61, 62,

MARKED

SUMMED AND MARKED FOR

122 WORDS



Table 3-7. OUTPUTTER Input/Output Chart (3 of 3)

MAJOR OUTPUT

1. THE FOLLOWING ARE PLACED ON THE ENCYCLOPEDIA TAPE

A, VOLUME INTRODUCTION
B. CHAPTER INTRODUCTION
C. VERSES
2. ENCMCB
ENRTCODE F RETURN CODE FROM SUBROUTINE LOW
ENWRKBLK 16F WORK BLOCK, RETURNED FROM SUBROUTINE LOW
ENFTOUT D AMT, OF FEET CURRENTLY USED ON OQUTPUT TAPE

3. LOGDAT - COMMON THAT INTERFACES WITH LOG AND SUBROUTINE LOW



SECTION 4 - PROGRAMMERS GUIDE TO ENCMRG

The purpose of ENCMRG is to combine the WORK tapes onto the
encyclopedia (ENCY) data base. ENCMRG merges one WORK

tape at a time and works by copying old volumes from the
ENCY tape until the WORK volumes can be inserted or an
overlap exists. An overlap is resolved by taking the volume
with the greatest data quality sum or in the case of nearly
identical volumes, the WORK volume is merged. In each run
of ENCMRG, at least one new ENCY tape is created and made
active. It contains the merged volumes from the old ENCY
tape and the WORK tape.

This section includes the list of variables used most often,
along with an explanation for each variable. The ENCMRG pro-
gram is written almost exclusively in IBM assembler and to
aid in debugging, a commentary and prologue has been added

to the source code which is in SEICC. ENCMRG. SOURCE. 1In
addition, there is a member called LOOKATME which gives a
rough idea of what edch member does. There is also a member
called FLOWCHART which is a flow chart of subroutine linkages.

ENCMRG modifies the LO6 and changes the status on the ENCY
blocks. An active status is '00' and an inactive block
status is '0l'. The WORK blocks are not linked to the ENCY
blocks except indirectly by volume numbers. The LOGLIST
program has an option to list all ENCY blocks or just the

active ones.



ABBREVIATIONS AND TERMINOLOGY

DCB
VOL
IBM
SER
Intro
Block
Record
Ency
1LOG

@

# CHAPTER
@LASTBLK
ATFENCY
ATFVOL
ATLENCY
ATLVOL
ATTRIB
CASEFLAG
CHCHPN
CHINT
CHNMVER
CHVOLN
COPYBEG
COPYDCB
COPYEND
COPYINT
CVOLUME
DILAST
DIMAXBLK
DIRECT
DWORD
ENBGQENB

Data CONTROL block

Volume

International Business Machines
Serial

Introduction

Record of log

Record of tape

Encyclopedia

Data set describing satellite tapes,
runs etc.

Address

Number of chapters in volume

@ of last block in list

@ of first ency block

First volume for these attributes

@ of last ency block

Last vol in attribute block

DSECT describing MATTRIB

Flag indicating which case to process

ID for chapter in ency tape

“DSECT for chapter

Number of verses in chapter

Volume number of chapter

Vol to begin copy with

DCB of unit to copy from

Vol to end copy with

@ of vol intro to copy

Vol number returned by copy

Last block allocated

Number of blocks in the log dataset
DSECT describing directory block
Area for conversion to double precision

Address of this ency block
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ENBBLKCT
ENBENEXT
ENBEVOL
ENBLK
ENBSER
ENBSTAT
ENBSVOL
ENCFENCY
ENCLENCY
ENCMDSN
ENCMVSER
ENCNTL
ENCSERL
IHADCB
JFCBDSNM
JFCBVOLS
LOACTIVE
LOATTRIB
LOBLKLEN
LODEAD
LOENBLK
LOPBEGUN
LOPCOMP
LOPROCESS
LVOLUME#
ME@ATTRIB
M@DIRECT
ME@LENCY
M@SATID
M@SATLIT
MATLENCY
MATTRIB
MAXBLK

Number of block

s written

@ of next ency block of same attributes

End vol on this
DSECT describin

ency tape
g ency block

Serial number of ency tape in ency block

of this

Start vol of en

Status

@ of first ency

block
cy block
block

@ of last ency block

Ency data set n
Ency vol-ser
DSECT describin
Last ency seria
IBM DCB dsect

ame

g MENCNTL

1 number

IBM dataset name

IBM volume seri

=0, indicates a
=2,
=64, length of
='01l' indicates
=16, ID of ency
' ='40' indicates
='20"' indicates
='80"' indicates

Last volume pro
of attribute
of directory
of last ency
of satellite
of satellite
of LAST ency

m M M ™ [

al

ctive block

ID of attribute block

a block
inactive block
block
processing has
processing has
block ready to

cessed

block

begun
completed

process

block in MUPDCNTL

block

ID as found in parm field

block

block of same attributes
Area of attribute block

Maximum number of blocks that may be

written on = 50

00



MDIRECT
MENBACT
MENBENB

MENBLEN
MENBLK
MENBLOCK
MENBNEXT
MENBPTR

MENCNTL
MLENCY
MLREAD
MNENBLK
MNENBPTR
MNENEDCB
MOENCDCB
MOENCINT
MRECORD
MRGCNTL
MRGDAY
MRGMON
MRGYR
MSATLIT
MUPDCNTL

MUPDFLAG
MWKCNTL
MWORKDCB
MWORKINT
MWRKBLK
ODQSUM

OVERLBEG
OVERLEND

Area for

directory block

Action flag in ency chained block

Area within chained block containing
ency block

Length of chained block
Area containing ency block
DSECT describing MNENBPTR

Next block in chain

First node of chained list of old ency

blocks

Area for
Area for
External

Area for

ency control block
last ency block
call for reading log

new ency block

Node of new ency block chain

New ency
0ld ency
@ of vol

DCB
tape DCB
intro from old ency tape

Current block number

DSECT for merge variables

Day of run

. Month of

run

Year of run

Area for

satellite block

Work area for update in last block

of log

Flag in MUPDCNTL, O=normal

Area for work control block
Work tape DCB

@ of vol

intro from work tape

Area for work block

Sum of data quality flags in old ency
tape volume

Vol with which overlap begins

Vol after which overlap ends



OVOLUME
PROCFLAG
PROCTEMP
RETURN
VEBODY
VECHPN
VERSE
VEVOLN
VODQSUM

VOLINT
VOLUME #
VONMCHP
VOVOCHPN
VOVOVOLN
WDQSUM

WKCMDSN
WRKBLK
WRKMDISP
WVOLUME

0ld ency tape volume

Process flag, 0O=not done

Save area for work end vol

=1, flat to return chained block to log
DSECT for verse body

Chapter number of verse

DSECT describing verse introduction
Volume number of verse

Sum of data quality flags in current
volume

DSECT describing vol intro

Volume being processed

Number of chapters in volume

=0, identifier for vol intro record
Intro vol number

Sum of data quality flags in work volume

Work tape data set name
DSECT describing MWRKBLK
Merge disposition in work block

Volume number of work tape



APPENDIX A - A DESCRIPTION OF THE ISEE LOG

The LOG is a sequential data set called SEICC.LOG.DATA. Each
record is 64 bytes and contains information as described in
this appendix. The original initialization of the LOG was done
by INTLOG from SEICC.INTLOG.ASM. All of the data reduction
routines access or modify blocks in the LOG. The LOG ISEE is
the same as for Voyager (MJS) except in the EDR blocks where
ISEE has the number of EDR files and in the library blocks
where ISEE has seconds instead of FDSC counts.



MJS LOG

Types of Blocks and Cocde Assignment

- Block
Identifier

Code

00
01
02
03
04
05
06
07

13
14
15
16
17

Description

Directory Block

Satellite Block
Ency-Attribute Block

EDR Control Block

Library Control Block

Work Control Block
Encyclopedia Control Block
CITENCY Control Block

EDR Block

Library Block

Work Block
Encyclopedia Block
CITENCY Block

A=-2



MJS LOG = 2

loao\oC’OO

f 100

Structure of Processing Disposition Byte *

C€>%f“§£06m§%§nﬁ&%a
pros

Type Description A

Marked for processing ]801

O

Processing has begun

Processing was completed EO Bl

Spare

~N W N

Processing completion code

= (0 no errors -

= 1 errors detected

= 15 serious error d

Structure of Slot Allocation Status Byte

K

Bit Description

Slot allocation requested ]CO EO [FO
Slot allocated

Slot is removable

om- |removed
let

~N N PO

Spare



Byte

> W N+ O

10
12
14

16
17

DIRECTORY BLOCK.

Byte Length

N

[\

NN

AY

Description

Block identifier code, = 0
Year of creation

Month of creation

Day of creation

Address of previous block of
this type, = 0

Address of next block of this
type, = 0

Number of blocks in data set
Address of last block allocated
Number of satellite entries

Maximum number of satellite
entries, = 3

S/C id. code

Number of characters in satellite
id.

Satellite id. (alphanumeric)

= : 3

Address of Satellite block for
this satellite

Same _as. 16-31 above for second
satellite

Same as 16-31 above for third
satellite



Byte

= W N o

10
12
14
16

18

SATELLITE BLOCK

Byte Length

S =

MDD

Description

Block identifier code, = 1
Year of creation

Month of creation

Day of creation

Address of previous block of
this type, = 0

Address of next block of this
type, = 0

Address of first Ency-Attribute
block

Address of EDR Control block
Address of Library Control block
Address of Work Control block

-~ Address of Encyclopédia COREToD
_block - ontrol

" Address of CITENCY Control block




Byte

> W N O

8
10
11
12
16
18

20

24
26
28
32
36
38
40

ENCY-ATTRIBUTE BLOCK

Byte Length

- I N R S (N N OO

N N NN

*Not actively used at present

Description

Block identifier code, = 2
Year of creation

Month of creation

Day of creation

Address of previous block of
this type

Address of next block of this
type

Record volume length in seconds
Data Quality Acceptance ON mask
Data Quality Acceptance OFF mask
Verse presence mask

Address of first work block

Address of first encyclopedia
block

4 character Mnemonic for this
encyclopedia

Address of last work block
Unused

First encyclopedia volume

Last encyclopedia volume

Last encyclopedia block

Number of characters in title*

Character title of encyclopedia



Byte

=W DO

10
12
14
16
20

EDR CONTROL

BLOCK

Byte Length

Description

Block identifier code, = 3

Year of creation

Month of creation

Day of creation

Address of
this type,

Address of
type, = 0

Address of
Address of
Address of

previous block of
=0

next block of this

first EDR block
last EDR block
EDR block last modified

First slot assigned to EDR's

Last slot assigned to EDR's



o,

LIBRARY CONTROL BLOCK

Byte Byte Length
0 17
1 1j
2 100N
- !
3 1
.
4 27
%IW
6 2
8 21
10 20
12 2
- f
14 2/ >
16 2,
18 2(° 1,
20 RCE
24 4 oA
28 27 -
30 2
32 27
o
34 2 )
36 ¥ 18
54+ 6

Description

Block identifier code,

= 4

Year of creation

Month of creation

Day of creation

Address of previous block of
this type, = 0
Address of next block of this
type, = 0

.. Address of first library block
Address of last library block
Address of last library block
modified

;7 Feet
~to  last. library serial..above.—

First library volume serial.
Last library volume serial

First library slot

Last library slot

Last library volume serial
written on

Last data set sequence number
on above [

i

used on volume corresp. %\
&

Maximum amount of tape to be
written (in feet) = 1800 feet

Model volume DSN (17 char)

A . ’
WY B).AAXXXXXX
I'(< el

. &7

2—FPE-char-JPL.number

Model volume serial

oL



Byte

= W N o

10
12
14
16
20
24

42

48

WORK CONTROL BLOCK

Byte Length

I\ N T

& o NDONNDN

18 2"

Description

Block identifier code, = 5
Year of creation

Month of creation

Day of creation

Address of previous block of
this type, = 0

Address of next block of this
type, = 0

Address of lst block
Address of last work block
First work volume serial
Last work volume serial
First work slot

Last work slot

Model volume DSN (17 char)

A

V(B).

Model volume serial
1

M<2)Wﬂﬂﬁ

IL.ast serial used



Byte

> W NN O

10

12
14
16
20
24
30
32
34

ENCYCLOPEDIA CONTROL BLOQGK

Byte Length

S

{

Description

Block identifier code, = 6
Year of creation

Month of creation

Day of creation

Address of previous block of
this type, = 0

Address of next block of this
type, = 0

Address of 1lst encyclopedia block

Address of last encyclopedia
block =

First encyclopedia volume serial
Last encyclopedia volume serial
First encyclopedia slot

Last encyclopedia slot

Model volume name (6 char)

Last ENCY serial used

Maximum number of blocks

Model volume DSN (18 char)



Byte

= W NN o

10
12
14
16
20
24
30

32

CITENCY CONTROL BLOCK

Byte Length

N I S T

| N o ) T N N I S L\ \§)

Description

Block identifier code, = 7
Year of creation

Month of creation

Day of creation

Address of previous block of
this type, = 0

Address of next block of this
type, = 0

Address of first CITENCY block
Address of last CITENCY block
First CITENCY volume serial
Last CITENCY volume serial
First CITENCY slot

Last CITENCY slot

Model volume name (6 char)

Address of free CITENCY volume
block

Maximum amount of tape to be
written on



EDR BLOCK

Byte Byte Length Description
0 1-1 Block identifier code, = 13
1 l;f Year of creation &
2 - 1)~ Month of creation o
3 {j Day of creation -
4 2N Address of previous block of
. this type
6 2 | v Address of next block of this
' type
8 " 6 s Volume serial (JPL number)
%Qwﬁﬁ”x% 2 24 2 characters in JPL number
16 ) 1 Slot allocation status
l? 1 Year received
18 1 Month received
19 1. Day received
20 -4 ﬁ Slot number
24 2 Address of library entry
26 2 Number of records
28 20 Number of errors
30 2 v Maximum number of files
W3%, 2 o / adoes ot ﬁv$ﬁ¢?“¢%7') ’
134 2 (4, » & Number of entries that follow,
~ that were processed /
36! 1 a7 @ (sProcessing disposition>
37 1 B Year of processing !
38 1 Month of processing
39 1 \pay of processing
40-43 4 Same as 36-39 above
44-47 4 Same as 36-39 above
48-51 4 Same as 36-39 above

4

i

%‘a

% Y

4 [ oy A . A i i e }
prewsrrg deop o C o Mt »Af~*mﬂ5? e
: gy . etk v@iV%ﬁﬂ

i S o2
a-12 S0 9 A
i %\jfw ' }"’*\Ui{&i;‘f&vx“”'”" o

J

e T |
5‘*% F2 3 et Blog Cin NPIWTLsD-] LY S CR



Byte

w N = O

N

16
24
26
28
30

32

33

34
35

36

38

40-47

48-55

56-63

Byte Length

LIBRARY BLOCK

TN

oo oo o NN -+

I I L

NN N O

(R*8)
(R*8)

\f ¢

Description

Block identifier code, = 14
Year of creation

Month of creation

Day of creation

Address of previous block of
this type

Address of next block of this ->-
type

Start seconds since 1/1/77

End seconds since 1/1/77

.. Library tape volume serial

- Library tape file sequence

Address Qf EDR block

Number of entries to follow that
processing was completed

Processing disposition

Year of processing

Month of processing

Day of processing

Address of Ency-Attribute block
Address of work block

Same as 32-39 above

Same as 32-39 above

Same as 32-39 above 56
";;’ e hé‘vx'
‘B(Y 5%
, Ly 5t b
Lt?t 5 ‘A
aef \ 5L 53 o
“e L 5* T
u® o w7 S
ol . 4> -5 &
dard k\ A T

9’ Ewcyﬂ'“ Wb
%é Wk blo ¢ \



Byte

[ VS B S I )

10

12

14
16
20

I
[ 24

25
26
28
29
30
32

62

WORK BLOCK

Byte Length

N Ny e
N

v

NN
S
#

Sl oleli= Rl

w

Description

Block identifier code, = 15
Year of creation

Month of creation

Day of creation

Address of previous block of
this type

Address of next block of this
type
Address of Ency-Attribute block

Address of work block of same
Ency-Attribute

Address of next work block of
same attribute

Number of library blocks

Start record volume number

End record volume number

Merge processing disposition

Spare o
Address of encyclopedia block -4%Zf%
CITENCY processing disposition

Spare

Address of CITENCY block

List of address of library blocks
corresponding to byte 14 above,
each address takes 2 bytes

Work tape serial number



ENCYCLOPEDIA BLOCK

Byte Byte Length Description
0 1 Block identifier code, = 16
1 1 Year of creation
2 1 Month of creation
3 1 Day of creation
4 2

Elc~0 :;<§§§§§§§ of previous block of
o s~ type

6 2 _~Address of next block of this
- type
Address of attribute block
10 2 Address of previous encyclopedia
block for same Ency-Attribute
12 - 2 Address of next encyclopedia
block for same Ency-Attribute
14 2 Current block count for this
serial*
16 4 Start record volume number
20 4 End record volume number
24° 2 Volume serial of encyclopedia
o ape
26 2 = @ of this Ency block*

fﬁg i [(Status of this block (00 = active
14 é/ i 01 = dead)*
{gq% W? ﬂﬁ%w4¢& Slot number freed by RMVENC
L
%
*Documentation added 11/10/78 EWR



Byte

_ow NN o

10

12
16
20
21
22
23
24

27
28

CITENCY BLOCK

Byte Length

N R

W H MO s s

16

Description

Block identifier code, = 17
Year of creation

Month of creation

Day of creation

Address of previous block of
this type

Address of next block of this
type

Volume serial of 'raw verse only'
encyclopedia

Volume serial of 'all but raw
rates' encyclopedia

Slot of 'raw verse only'
Slot of 'all but raw rates'
Slot allocation status

Year sent

Month sent

Day sent

Date acknowledged, vyear
month
day

Spare
Address of work block



APPENDIX B - A DESCRIPTION OF THE EDR AND LIB FORMAT

The data tapes are fixed blocks with a record length of 3528
bytes. Each physical record consists of four logical records,
220 words each and an extra eight bytes. Each EDR has a file
header record of 3528 bytes followed by data records. Each
LIB tape has one multi-file EDR merged into one file so that
the EDR file headers appear as records within the file. This
was done so that the Voyager ENCYGEN design could be used for
ISEE.
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h ket

Fill flag - 00 = fill data at some point in logical record < y
11 = no fill data in logical record é
Bit rate indicator - 00 = other (64) 5
01 = low bit rate (1024) I |
10 = high bit rate (2048)
11 = other (512)

Time quality - 00

01

10

[]

11

quick look, no checks on time quality, could
be off by five second average time used for
corrections.

fraction smoothed and delay corrected but
unverified by other stations

smoothed, delay corrected and verified, after
adjusting the ground station time

same as 10 but no adjustment required to ground
station time

Time cotrected for delay due to light time data quality flags
(2 bits per minor frame) convolutionally coded data = 1 bit parity

per bit of data
00
01.

10

il

]

[}

11

Al

Orbital position in

fill data, data presence indicator
poor quality, s/c clock or frame sync errors

good (undecoded, coded data but not decoded,
or uncoded data, no s/c or frame sync errors)

excellent (decoded, coded data and parity checked)

solar ecliptic inertial coordinates (meters)

- GSE
X

- GSE
y

- GSE
z



APPENDIX C - A DESCRIPTION OF THE TELEMETRY FORMAT

This appendix consists of a document prepared by Tycho von
Rosenvinge, October 1976, which describes the telemetry from
the spacecraft. The EDR contains a selection of the words

from the telemetry. This document is useful for understanding
all of the data reduction routines.



ISEE-C MEDIUM ENERGY
COSMIC RAY EXPERIMENT
TELEMETRY DESCRIPTION

Tycho von Rosenvinge

October 1, 1976

(REVISED JUNE 15, 1978)
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MINOR FRAME
WORD

5
A
7
8

10
11
58
59
122

ISEE-C TYH

DATA FORMAT

PARAMETER

VLET PHA DATA

VLET RATES, FLAGS & PHA STATUS BITS
HET RATES

ANALOG

HET PHA DATA

SUBCOM #1

DIGITAL SUBCOM

ANALOG

SUBCOM #2

ANALOG SUBCOM 1 (BY POSITIONS, = STEPS)

STEP #
51 ]
52
53
ANALOG SUBCOM 2
STEP #
17
19

DIGITAL SUBCOM (BY POSITIONS, = STEPS)

VLETS ANALOG HOUSEKEEPING
HETS POWER MONITOR
VLETS POWER MONITOR

HETS THERMISTOR
VLETS THERMISTOR

STEP #
43
44
45
46

HET SUBCOM BITS

AND COMMAND STATUS

AS FOLLOWS:



STEP #/Bit 7 6 5 4y 3 2 1 17 0
43 © s5| st | s3 | s2)| sizo| Hel | HG2 | cAL
44 cp8 | cp7 Jcpe | - | - - - i cnl
45 cp16| CD15 | - - | - - - é CDY
46 cD24| CD23 | - - | - - - % cp17
43 S5 S4 s3 52 ' s1s1 {HGL | G2 CAL
A cp32l cp31; - -l - - - é CD25
45 cp4o| CD39 | - - - - - | cp33
46 co48| cp4a7 | - - - - - l cD4l

~—

(By convention, Bit 7 is read out first in time and Bit 0 last)

HET SUBCOM POSITION = (S4)(S3)(82)(SL)

COMMAND BIT ASSIGNMENT FOLLOWS:

Ch1
CD2
CD3
CD4
CD5
CD6
Cb7
CD8
CD9
Cbl0
Cp11
CDh12
Ch13
CDl4
CD15
CD16
CD17
CD138
CD19
CD20

Dummy Bit (Always O in Readout).
Term (HET-I).

Suppress A

1

Suppress A

vs)
N

O o o

2| |
N ES S

BSE
BSp
PEN

N

=]
8]

mlﬁ?rijrinl

"

"

"

1"

, B Stopping Only.

, Other Than B Stopping.

Term (HET-II).

1"

1

”

Delete AS Analysis "

"

BSe

,» B Stopping Only.

, Other Than B Stopping.

(CONTINUED)

gl=

1



COMMAND BIT ASSIGNMENT (CONT'D):

CD21 - Delete PEN Analysis (HET-II).
CD22 - Power Off G, (HET-I).

cp23 - " "
cp24 - " "
cp25 - "
cD26 - " "
cp27 - " "
cp28 - " "
cp29 - " "
cD30 - " "
cD31 - " "
cD32 - " "
cp33 - " "
CD34 - " "
cD35 - " "
CD36 <= " "
cp37 - " "
CD38 - " "
cp39 - " "
CD40 - " "
cD4l - " "
cp42 - "o
cD43 - " "
D44 - M
CD45 - "
CD46 ~ CAL ENABLE (1 - CAL ENABLED).
CD47 - HG, = S_*CD47+CD49*CD47

1 5 1 HG = 1 » HIGH GAIN
CD48 - HG SS'CD48+CD50'CD48

(3]

O O O P P w0 6 0 0600 w00
NOW R RN R N N WS HFNW R RN RN N W

(@]
=



The HETS and VLETS power monitors nominally sit at +4.0 volts
when the experiment is ON and at ground when the experiment is OFF.
For definition purposes, any value > 2.5 volts = ON; < 2.5 volts = OFF.
The analog subcom 8-bit readout value must be multiplied by .02 volts
to obtain the voltage level at the input to the analog subcom converter.
Hence 5.10 volts is the converter full scale.

The thermistor conversion table for all thermistors is as
follows:

DIGITAL TEMPERATURE
READOUT C

17 +70

20 +65

24 +60

28 +55 50

33 +50

39 +45 =

46 +40 40

53 +35 g

62 +30 9 3oL

72 325 >3

84 +20 2

97 +15 5 Lok

111 +10 °c =
126 +5 w’”

142 0 v

158 -5 10

174 -10

190 -15 0.0 | ! | l !
200 =20 ) .40 -20 0 +20 +40 +60 +80
32(9) -28 TEMP., °C
255 -50




VLET DATA

Data for the VLET system includes:

1. Pulse height analysis data (PHA data)
2. Rates data

3. Analog housekeeping

4, Power monitor and temperature data

The positions in a minor frame where these are read out have been
indicated on the preceeding pages. We will now discuss each in turn
in more detail.

The pattern of PHA and rates data readouts is indicated on the next

page. A single PHA event corresponds to a single particle entering one

of the two VLET telescopes. The data for a single PHA event consists

of a DI pulse-height (11 bits), a DII pulse-height (11 bits), an E pulse=-
height (10 bits) and event tag bits Po and Pl. The three pulse-heights

for a single event can be read out in 2 minor frames (words 5 and 6) as shown
on the next page. However the Po and Pl tags are read out for two events

at a time in word 7, frames 3, 7, 11, . . . as indicated. Thus the

pulse height data and tag data for two PHA events is read out in four
vg;ne;\izéggg,« The null event (no particle detected) is characterized by DI=
DII=E=0. Pl tells whether the event was detected in Telescope 1l or in tele-
scope 2; the state of the Po bit classifies the event as one of two
different event types. Po and Pl indicate the set of storage registers from
which readout occurs and need not be zero for null-events.

The VLET system contains 8 non-sectored rate counters and 8 sectored
rate counters.

At the end of each block of 64 minor frames (minor frames 0-63) the
contents of all 16 of these rate registers are transferred for read-out
during the next block of 64 minor frames. The registers are then immediately
cleared and any subcommutators are advanced in position. Non-sectored
rate counters then immediately resume counting until the end of the new
block of 64 minor frames. Each sectored rate counfer counts a particular
evenf rate only when the corresponding telescope is looking in a particular
direction., i.@. the spin plane is divided into 8 Q;figﬁEEE:ZEEEﬁEEEI:EEEtors
and to each sector corresponds one of the eight sector rate counters. After
the end of one block of 64 minor frames, counting into the sector rate
registers doesn't resume until the sun spike occurs. Events are then counted
successively into the 8 different sector rate counters for 8, 16 or 32
complete spins depending upon whether the spacecraft bit-rate is 2048 IBPS,
1024 IBPS or 512 IBPS respectively. The nominal spin period is 3 seconds.
Complete accumulation will therefore be finished by the end of the 64 minor
frame block.

Each VLET rate register read-out (sectored and non-sectored) consists
of 24 bits read out in word 7. Every fourth readout of word 7 contains
tag/status information, however, so the contents of one rate register is
read out every four minor frames and all 16 rate registers are read out in

L




64 minor frames (see Page 9. Register Rl is read out first, R2
next and so on through R8, then sector rate register SRl is read out
followed by SR2, . . . SR8.

The rate counter subcommutation and rate coincidence conditions
are indicated in the table on PagelO. For 8-level subcommutation,
the subcommutator position = [ (S2)(S1)(SO)] octal. The S2, S1 and SO bits
are obtained from word 7, frames 3, 7 and 11 (modulo 16) respectively as
shown on Page 9.

NOTE: ALL RATES REGISTERS (HET & VLET) ACCUMULATE DATA FOR 64 MINOR
FRAMES AND READ OUT THE RESULTS DURING THE NEXT 64 MINOR FRAMES; NG
THUS RATE READOUTS IN ONE 64 MINOR FRAME BLOCK SHOULD BE ASSOCIATED /
WITH THE SUBCOM POSITIONS READ OUT IN THE PRECEDING 64 MINOR FRAME
BLOCK. THE HET AND VLET SUBCOMS ARE INDEPENDENT OF EACH OTHER.

The VLET analog housekeeping (step 51 on the spacecraft analog
subcom #1) is further subcommed by 8 inside the experiment using the same
subcommutator clock (§2)S1)(SO) as used for the VLET rate registers:

. ANALOG SUBCOM
PARAMETER (s2) (s1) (s0) READOUT DESIGNATION

+12 Vv
+% Vv
= Thermistor 3
Thermistor 4
Spare
Spare
-6 Vv
= -12 v g

[~

SR EBREEREERR
NO VW

HEMHFMHOOOO
HFHOORHOO
HOHOFOMFO
s RalaRaRelaleka
Noou LN HO

The VLETS Power Monitor (analog subcom #1, step 53) nominally
sits at 4.0 volts when the experiment is ON and at ground when the
experiment is OFF.

The spacecraft analog subcom has a linear range from 0 to 5.10 V.
Hence, the following conversions are necessary to relate the subcom readout
X's with the appropriate voltage:

0.06><X0 volts.

v
o
Vl = O.O4><Xl volts.
V6 = O.4XX6-O.44XX1 volts.
V7 = O.O444><X7—0.0733><Xo volts.

The thermistor temperature conversions are the same as given on Page
5. X _ 1is read in the same 64 minor frame block as the one in which S.,
Sl an S0 are zero, etc. (i.e., this is unlike the rates). 2

The VLETS Power Monitor (Analog Subcom #1, Step 53) nominally sits
at 4.0 volts when the experiment is ON and at ground when the experiment
is OFF. See Page 5 for further details.

c-9



VLET status readout is as indicated on Page 9. Systems 1 and 2

are both enabled when their status bits are zero. The PHA enable/disable
“commands are executed when they are received. The internal stimulus is
not turned on, however, until the beginning of the first 64 minor frame
block after the command is received. It remains on for 8x64 minor frame
blocks and then automatically shuts itself off. It may also be commanded
off. The internal stimulus system is ON during the 8x64 minor frame blocks
which have the CAL ON bit set to 1. PHA events from the internal stimulus
may continue to be read out for as many as eight pulse-height events

after the system shuts off. The 64 minor frame block following the turn-
off of the internal stimulus will contain rates accumulated when it was on,
even though the CAL ON bit is reset to zero.

The VLET PHA counters are quite different from those for the HET.
The counters for DI and DIT start counting from zero and have no overflow
protection. The E counter starts counting from zero and freezes at all
ones 1f overflow is detected. (The HET PHA counters start counting from
1 and freeze at zero if overflow is detected.)

10
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BIT STRUCTURE, VLET PHA/RATE READOUTS

WORD 5 WORD 6 WORD 7 ;
fe PHA DATA 34— RATE /TAGS ————
2 Z Z 2 Z zZ Z Zl2z Z z Y Y Y Y Y|B B B B B B B B
11109 8 7 6 5 4|3 2 11110 9 8 7|24 23 2221 20 19 18 17

MSB € DI € DII ——q MSB
Y Y Y Y Y Y X X|X X X XX X X X|BBBB BB B B
6 5 4 3 2 110 918 7 6 5 4 3 2 111615 14 13 121110 9
}—DII Sl¢ E > LSB |
z 2z z z z 2 2 22z 2 2z Y YY Y Y|B BB BB B B B
11109 8 7 65 4} 3 2 1 111098 718 7 6 5 4 3 2 1
| MSB €— DI e DII | LSB
Y Y Y Y Y ¥ X X¥X| X X X X X X X X|{ A A A A A A A A
6 5 4 3 2 110 9|8 7 6 5 4 3 2 1|8 7 6 54 32 1
: DII E > LSB | e
Frame #
BIT CONTENTS Modulo 16
- 3 S2 (VLET)
X = E PHA A = 7 Sl (VLET)
Y = DII PHA 1 11 SO (VLET)
7z = DI PHA 15 CAL ALLOW
B = RATE
Ay = TAGS AND STATUS A, = CAL ON
P, O = TELESCOPE 1 83z 7 EQ§EE§O§2P§§ §XE§§ IN
1 = TELESCOPE 2 4 o 3073 el e e e
P, 0 = EVENT TYPE O As = TELESCOPE 2 PHA ENABLE
1 = EVENT TYPE 1 Ag = TELESCOPE 1 PHA ENABLE
A, = By } TAGS FOR PHA EVENT
Ag = P _IN FRAMES (0,1), (4,5), . . .

VLET ANALOG SUBCOM POSITION = (S2)(S1l)(s0)

FRAMES

0, &, 8,...

FRAMES

1, 5, 9,...

FRAMES

2, 6, 10,..

FRAMES

3, 7, 11,...
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HET DATA

The TYH High-Energy Telescope (HET) produces three types of digital
data (rate data, PHA data and command status data), and 3 analog parameters.
One complete d data cycle requires 16 blocks of 64 minor frames, or 1024

__gQ:Migemes. ABEIH§TE 64 minor frame block Format is shown in Figure 1.%
Word 8 contains all the HET rate data, consisting of 16 consecutive 22-bit
rate counter readouts, followed by 8 additional 20-bit sectored rate
counter readouts, for a total of 512 bits in the 64 8-bit words. The
first bit in the sequence (i.e., the first bit readout in time) appears

in minor frame #0 and is the MSB (22 ) of rate counter #1; this is
designated R122. The succeeding bits (Rlpi, Rlpg, Rlyg . . . Rj) complete
the readout of Rl, followed by R2 (R295, R297 . . . R27) and so on until
all 16 rate counters and the 8 sectored rate counters (SR1 through SR8)
have been readout. This represents 1/16 of a complete rate data cycle

and corresponds to a single position of the rate counter commutator. The
commutator position is read out as the S4, S3, 52 and S1 bits in the ™
dlglféi:§§§§§ﬁiz$ﬁ """""""""""" § MSB) of the preceding 64“E;nor frame block. The

logical rates, i.e., the required coincidence anticoincidence condltlons
among various elements of each telescope, are shown in Fig. 27T Some rates

St ositinintuabn

(EWET; R5) or.only the HGl bit (R1). R2 and R10, however, are commutated
using both HG; and the S1, S2 bits as well. The singles rates from each
telescope element are commutated modulo 16 in R8 and R16 using all the
bits S1, S2, S3, S&4.

2

PHA (pulse-height analysis) data for selected events appears as
a 48-bit sequence starting in the MSB of Word 9 of even-numbered frames and
ending with the LSB of Word 11 of odd-numbered frames. The first 12 bits
read out (T12-Tl in Fig. 1) are tag bits which identify the event type
(A STopping, B STopping, or PENetrating), the telescope, the sector
orientation of the spacecraft at the time of the particle detection, the
penetration range of the particle through the C stack, and other house-
keeping parameters of that event. The remaining 36 bits contain three
12-bit numbers representing the amplitude of three selected detector signals.
Fig. 1 illustrates the various PHA addresses and identifies which detector
quantity is represented for each of the PHA event types.

Command status data is read out in the digital subcom. Eight sub-
com words, i.e., 128 minor frames, are required for a complete readout
of all 48 status bits., Each block of 64 minor frames, however, contains
one readout of the rate commutation position and the two gain bits, one
for each telescope. See page 3. Command status changes whenever a command
is received; i.e., it is not aligned with 128 minor frame boundaries.

% Drawing labelled TYH High Energy Telescope, ISEE-C Telemetry Format, p. 12.
+ Drawing labelled ISEY HET Rate Table, P. 13

Cc-13
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The HET internal stimulus, however, is turned on at the beginning of the
first 64 minor frame block after the internal stimulus command (P88,
provided CD46=CAL ENABLE hit = 1) is received. The internal stimulus
system then stays on for 16x64 minor frames (1 complete sybcom cycle)

and then automatically shuts itself off. The internal stimulus may be
shut off earlier by resetting the CAL ENABLE bit (CD46) to zero. Note
that the CAL bit in the HET status data is set during the 16x64 minor frame
blocks during which the internal stimulus is ON. Corresponding rate

data extends into the following 64 minor frame block. PHA data accumu-
lated while the internal stimulus is on can extend as much as 3 event
readouts after the time it is shut off (i.e., a CAL bit = 0 in a 64 minor
frame block is not a guarantee that this block contains no data from

the internal stimulus),

HET null PHA events consist of a string of 48 zeros. The lowest PHA
channel value for a non-null HET event is 1; a pulse-height readout of zero
for a non-null event implies overflow of the corresponding counter; i.e.,
top of range. The tag bit field could be tested alone as a test for null
events since it should be all zeros only for null events.



ISEE-C Sector Rates (HET + VLET).

Nominal spin rate = 20 RPM — Spin Period T = 3 seconds. One
complete readout of 8 sector rate counter contents takes 64 minor frames
or 32 seconds at 2048 IBPS. At the end of a 64 minor frame block the
contents of the 8 sector rate counters are transferred for readout
during the next such block; the next rate to be sectored is selected by
advancing the appropriate sub-com by one step and clearing the 8 counters.
When the next sun-pulse is detected, rate accumulation begins in the first
sector rate counter. One-eighth of a revolution later the rate pulses
are switched from the first sector rate counter to the second for the
next one-eighth of a spin and so on. At the end of one complete spin
counting is resumed in counter one. The process stops after n complete
spins, where n is bit-rate dependent:

IBPS n
2048 8
1024 16
512 32

To obtain counts per second, divide the number of events counted by nxT/8
seconds.

The sun-pulse may be derived from either the Panoramic Attitude
Sensor System (PAS) or from the Fine Sun Sensor System (FSS). The PAS
and FSS systems are located in facets 6 and 14 respectively, 180° apart.
However, each is canted by 22-1/2° and the sun-pulse from the FSS is
delayed by 180° so that the sun-pulse is generated when sunlight is
normally incident on facet'5 (actually the PAS pulse comes 0.35° later
than this). The facets are numbered 1 to 16 according to a right-hand
rule, the rotation of the spacecraft follows a right-hand rule and the
spin axis will point to the North Ecliptic pole +1°. The VLETS are
located in facet 8 with their symmetry axes in the spin plane and rotated
from a normal to facet 8 by 15° towards facet 7. The HETS are located
such that their symmetry axes lie in the spin plane, the A-ends looking
in a direction parallel to a vector from the center of the spacecraft
to the junction of facets 2 and 3. This leads to the patterns on page 16.

The VLET sector rates are accumulated in 24 bit counters; the
HET sectored rates are accumulated in 20 bit counters.
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APPENDIX D - A DESCRIPTION OF THE
WORK AND ENCY FORMAT

The ISEE-C library consists of encyclopedias. The encyclopedia
is organized into volumes. Each volume is defined by a fifteen-
minute interval that starts at an integral fifteen-minute boun-
dary, i.e., on the hour, fifteen minutes after the hour, thirty
minutes after the hour, and forty-five minutes after the hour.
The clock used for the purpose of determining time is the
Universal time at the spacecraft. Each volume is assigned a

unique number whlch is the number of flfteen -minUte iAntervals

A volume comprlses of an lntegral number of instrument subcom
sequences, and therefore may contain experiment data for a time
interval which differs from the time interval of the volume by
as much as oné& subcom sequence. A volume begins with an intro-
duction which identifies the volume and provides information
regarding volume contents. Following the introduction, there

may be one or more chapters.

A chapter contains data obtained under the same instrument
conditions (status, analog), and begins with an introduction.
The introduction identifies the chapter and provides a general
description of chapter contents, and conditions that may have
led to the creation of this chapter. A chapter is terminated
when either a change in experiment status occurs, or there is
a gap in the data. The chapter introduction identifies the
actual start-time and end-time of data included in the chapter.

A number of verses follow the chapter introduction.

A verse contains all data of a specified type that was acquired
within the time span covered by the chapter. Each verse begins
with a preface that identifies the verse as belonging to a par-
ticular chapter of a volume and describes the type of data con-
tained in the verse. The data follows the preface in a format

appropriate to the type of data.

D-1



The formats of an ISEE-C encyclopedia volume introduction, a
chapter introduction, and a verse are presented below. Tables
A-1 through A-6 provide additional details on these formats.



3-4

11
12
13
14
15

17

0.0 VOLUME INTRODUCTION

Word

Byte

0 00 M~ W N = O

10
12
14
14
16
18
20
20
22
24
26
28
30
32

34

Length

oo & = = - B

(o CT CR )

O oD

N D NN NN

48

Name

VOCHPN
VOVERN
EPN
SCID
VOVOLN
EPDT
EPYR
EPMON
EPDY
VCDT
VCYR
VCMN
VCDY
VSTRT
VSYR
VSMO
VSDY
VSHR
VSMN

NMCHP

APRMV

Description

Chapter number (=)
Verse number (=0)
Encyclopedia Program Version
Satellite Identification
Volume number
Encyclopedia Program Date
(Year - 1900)
Month of year
Day of month
Volume Creation Date
(Year - 1900)
Month of year
Day of month

Time of Volume (Start Time)

(Year - 1900) W /jy
4% Ry
Month of year //*' x}%
‘gy ¥
Day of month T
Hour of day

Minute of hour
Spare

Number of chapters in the volume
(may be zero)

pere

s i RS ITEET

Twelve 2-HW fields, one for each
of the analog parameters, that
define acceptably range of varia-
tion of the parameters, in units
of the parameter.

HW 0 - minimum acceptable value

1 - maximum acceptable value

For parameters for which is a
percentage change is acceptable,
HW O is set = 255, and HW 1 contains
acceptable variation, in parts
256.

Spare



7

Byte

84
86
88

96

97-99

Length

2
2
8

3

Name

(V0) DQSUM
MFSUM
CHSMC

DQAL

n.0 CHAPTER INTRODUCTION n=z1

Byvte Length
0 1
1 1
2 1
3 1

Name

CHCHPN
CHVERN

CHCHSMC

Description

Weighted sums of data quality for volume
Sum of minor frames for volume

Subject matter code for each of the chapters
in the volume. One byte field identifies
each of the chapters in the volume accord-
ing to the following code:

80 Bit O O~-status not nominal

l-status not nominal

40 1 - O-real data
l-calibration data (HET or VLET)

20 2 - O-analog parameters within
tolerance
l-unusual analog parameters

10 3 - 0-no time gap
l-time gap in data
08 4 - 0-no bit rate change
1-bit rate change
04 5 - Spare
02 6 - O-same status
l-change in status
01 7 - Spare

Data quality acceptance level
(determines quality threshold for rates
to be summarized)

Spare

Description

Chapter Number (21)
Chapter Verse Number - 0
Spare

Subject Matter Code



=

18

36

Byte

10
12
14
16
16
18
20
22
24
28
30
34
36

136

140

152

Length

100

12

NN N PN N DN NN NN N DD o

I
Tt

N

Name

CHVOLN
DTSTRT
DTYR
DTHR
DTSC
DTMSC
DTEND
ENDYR
ENDHR
ENDSC
ENDMSC
STSCC
VLETC
HETC
NMVER
CHCN

VLETST

CHSTA

NMMF

N e X
22 ey
\ \)}M?// 54
Mg ¥ i
N M/Lx
o7
Description 3}7
Volume Number o
Starting S/C time of data 1ncluded 7t
Ao
Year - 1900 : Ly yt?
— (/{VL&L) Aﬂ,} Cb et N
Hour of year o o PN V% %jﬂv
V& 24 \ .
Second of hour_\~m &J{:fi}K&ﬁ& Zi
Millisecond of second ‘ N ;%é&“?”u
Ending S/C time of data W (éf/%J?

Year - 1900
Hour of year
Second of hour
Millisecond of second
Starting time, S/C clock
VLET Calibration (high order byte - CAL allow
x4 . (low order byte - CAL start
HIET Calibration

Number of verses in chapter <

Chapter Contents Tablesnth byte of
this field points to the verse con-
taining nth type of data

VLET status T1l:T2 enable right
justified

HET Command Status, six 2-byte words
lst byte = 0 -5, 2nd byte = status

Total number of minor frames in
chapter



Byte Length Name Description
Data Quality:

154 2 DQOO Zmf padded (00)
156 2 DQO1 Imf with bad data quality (01)
158 2 DQ10 Imf with good data quality (10)
160 2 DQIL1 Z mf with excellent data quality (11)
Time Quality:
162 2 TQOO rmf of quick look data (00)
164 2 TQO1 " Zmf with time quality 01
166 2 TQ10 Zmf with time quality 10
168 2 " TQll IZmf with time quality 11
170 2 Spare
Analog Parameters, average for chapter
low order HW - value
’ high order HW -
0 - value read out in this chapter
1 - value inferred
2 - value not available
172 4 VPL2W VLET +12 volts, mv
176 4 VP6V VLET +6 volts, mv
180 4 VTH3 VLET Thermistor 3, °c
184 4 VTH4 A VLET Thermistor 4, °c
188 4 VLET Spare 1, raw
192 4 VLET Spare 2, raw
196 4 vMev VLET -6 volts, mv
200 4 VM12V VLET -12 volts, mv
204 4 HETPM HETS Power Monitor, mv
208 4 VLETPM VLETS Power Monitor, mv
212 4 HETTH HETS Thermistor, °c
216 4 VLETTH VLETS Thermistor, °c



Data Type 0 - Raw Rates Data

\ ) o

i

R )
PREVERSE+OQ

+1

+2

+3

+4

+5

+6

+8

~

Name

HCMPS .. .
VCMPS

GAINL ~

GAIN2

AUTOL

~AUTO2

NSEQ

RATE

Description  Length (bytes) % 1o
HET Commutator position for 1
the first set of rate readouts
VLET Commutator position for the 1 "ﬁ
first set of rate readouts Kot
HET1 gain mode for the first set 1 “g;
of readouts (0=low gain; 1= high o
gain)

o
HET2 gain mode yF 1
.

¥4
HET1l automatic gain switching‘;§u§§
s

/
(0O=yes; 1l=no) /
HET2 automatic gain switching - 1
Number of rate sequences in the 2
verse (i.e., groups of 64 minor
frames) P

40 *NSEQ rate words in the format <%6vHET unsectoredig“%Fj
in Table A-2. {?})28 HET #sectored <~ =
oY 8 VLET unsectored- -

_8 VLET sectored - /.’

Data Type 1 - Coincidence Condition Map (Length = 300 bytes) "™

PREVERSE+O

CCM

One 16-~bit word for each of the first
150 rates in Table A-3. Each word
indicates the presence of terms in
coincidence condition applicable to
the corresponding rate. The format
of the entries is shown in Table A-4.

Date Type 2 - Rate Summary

PREVERSE+0

RSM

Two hundred fifty-four rate summary 254x16

bIoC€Kks (16 bvtes each) correspondTHg
to the rates in Table A~3. The format
is in Table A-5.



Data Type 3 - VLET PHA History

PREVERSE+O NUMPHA Number of VLET PHA events in this 4
chapter
+4 Spare
+8 EVPREV One byte field for each of the 16 16

PHA events that preceded the first
PHA event in this chapter. Each
byte contains the data type of the
corresponding event. In the event
of data discontinuity between previ-
ious volume and the current volume,
these fields are padded.

+24 EVID One byte field for each event in this
chapter. Byte contains data type of
the event. (Padded=all bits on; Null
event=all bits off)
Record filled to double-word boundary.

Data Type 4 - HET PHA History

(Same as data type 3, except HET)

Data Types 5 = 22:

e

PREVERSE+O {K'PHARAE> Rate summary block for the corre- Q}é'
~==— " " gponding rate T

+16 PHAEV Number of events corresponding 4
to data type ‘

+20 “Spare

+24 PHA PHA events; 8-byte entry for each e

event in the format in Table A-6.

Data Type 23 -~ Spacecraft Words

PREVERSE+O SCBL Number of blocks of spacecraft words
+4 Space
+8 (6 * 64 bytes) * SCBL spacecraft data words.



12-18
19
20
21
22
23

TABLE A-1. DATA TYPES

Description

Raw Rates

Coincidence condition map
Rate Summary -

VLET PHA Summary

HET- PHA Summary

v'HET-I AST, High Gaip 172 HET-IL AST High
14 HET-I, Low Gain AN sT 13 HBET-IL k ﬁﬁ\’?‘} )
v/ HET-I, High Gaip )Bg'ﬂf’ 1Y HET-T, BLTP Hi
v’HET-I, BSTE, High Gain | & ﬁ¢??“ﬂ}%aT€3 WT

v HET-1 BST, Low Gain
v HET-I PEN, High Gain
v/ HET-I PEN, Low Gain

HET-II (same as 5-11) ™\

6 HET-I BST, Lo
M HET-IL PEAL )
18 ET-n e ALLo

VLET-I, event type O \

VLET-I, event type 1 \\
v LET-I]. event type O

VLET-II, event type-l

Spacecraft words



) oK Y el

TABLE A-2. RATE WORD FORMAT

Byte Bit Description
0 0 Fill data flag (O=no £ill; 1=£fi11) 80
1-2 Worst Data Qualtiy Flag for minor 60
frames required for this rate
3 Bad spin value flag (sectored 10
rates only) (O=spin nominal
1="wild" spin)
Trend check indicators
4 failed forwared trend check 08
(1=fail)
5 failed backword trend check 04
(1=fail)
6 applied forwared trend check 02
(l=applied) '
7 applied backword trend check 01
N (l=applied)
1-3 Rate Counts



W 00 ~N o W

10
11
12
13
14-21

22-42
43-50

51
52-59
60
61-68

79-86

87
* 88-95
96

TABLE A-3.

RATE SUMMARY TEXT

LOCATION OF RATE SUMMARY BLOCKS IN

Description

HET-I, High Gain, A, [A,] [64]_[él]_§2 )

" " Bl [BZ] SB [Cl] 'Gl Gy

S S LS

172 17

"’ ! By [By] [C;1 Gy

" " B, [B,] [C,] Cy SB Gre—

" " B, [B,] [C,] Cy 8B G

" " B, [B,] [C,] C4 62 SB él

" " B, [B,] [C,]C5Cy SB él

" " B, [B,] [C,] CqCy [El] SB él

" " B, [B,] [C,] Cy Cy [Cy] SB G,
HET-I, Low Gain, A, [A,] SA [C,] G4

v " B, [B,] sB [C;] Gy

" "

) BS4Z2, BS4, BS3Z2, BS3, BS222, BSZ
HET-II (same as 1-21, except HET-II)

Sectored, HET-I,
High Gain

A
Ay
By
By
By
By
5y
By

Sectored, HET-I,

Low Gain Al
Ay
By
By

[a,]
[4,]
[B,]
[B,]
[8,]
[8,]
[8,]
[B,]

[4,]
[a,]
[B,]
[3,]

sB [C4] [al]
SB [El] [élJ
[04] SB [El]
[C4] S? [CEE
[c,] [C;] 58

[c,] [51] SB
SA [54] 63
SA [64] §3,
SB [El] 52
SB [El] G

(2]} '-G;l [21RPI L]

—

(same as 4-11, except Low Gain) PENL,PGL,

AS
AS
BSp
BSp

s <
ar <

BSe
BSe

ASZ3
ASZ3
BSZ2

BSZ2



97-150
151

152

153

154

155

156
157-162
163~170
171
172-179
180
181-188
189
190-197
198

199

200

201

202

203

204

205

206

207

208

209

210

Description

Sectored, HET-II, (same as 43-96, except HET II)

VLET-I D. D.. F z,

1 P11
DE1-DE2

Pr Dy F 2,
Pr P F 3y
Dy Dyp F Iy
D, D F

VLET-II (same as
Sectored, VLET-1

Sectored, VLET-II

HET-I, High Gain

" "

151-155, except VLET-II)

o

O U u o
= o - H H

W =® O O 0 a p p Y o g

o T N o TV L S = S

w
=

=1
=

jea]
N

DII

I1
I1
I1
11
11
11
11

U o g g o o o

wn
>
[V

wn
v

()
|t

Lo I T I TR T R~ P o T

=TS 1]

’

b4

zl
21, summed

summed
Zy
z

12 summed

summed

Symbol

DZ1
DX1-DZX2
DZ2
DZLEL
DZ1E2

D

DZ1

DXl

Al
A2
cl
c2
C3
C4
B2
Bl
SAl
SA2
SB
GL

LZ2
LZ#2
LZ3
LZ2EL
LZ2E2

LZ2(1)

L(1)



Description . Symbol

211222 HET-I, Low Gain (same as 199-210 except Low Gain)
223-246 HET-II, (same as 199-222 except HET-IIO

247  VLET-I DI DI
248 " DII DII
249 " E E
250 " F F

251-254 VLET-II (same as 247-250 except VLET-II)

Although A2, B2, Cl’ and C4 are everywhere deletable, the G 1 is only

1

deletable in BSP. The Gl is only deletable in sectored rates and ASl.

[ ] = deletable term



TABLE A-4. BIT ASSIGNMENTS FOR COINCIDENCE
CONDITION MAP

Bit HET
0 Al
1 A2
2 Cl
3 C2
4 03
5 C4
6 BZ
7 Bl
8 ' SA
9 SB
10 Gl<0ther than B stopping, CD7, and sectored
11 G2
12 G3 .
13 G; B stopping only, CD4, unsectored
14 0
15 0

One in a bit position implies that the corresponding term is presented.

Whether coincidence/anti-coincidence is determined by rate definitions.

Bit 15 is set if the data type is disabled.



g

Byte
0-3

4~7

8-11

12-15

TABLE A-5. RATE SUMMARY BLOCK FORMAT

O pterita

/{/J@%

e

f v R

Loy

Description *ﬁyﬁ

Accumulated counts for this rate, excluding
readouts which (a) appeared in a minor frame
for which bit errors exceeded tolerance, or
(b) failed trend check. ‘

Time in seconds over which the counts above
were accumulated.

ccumulated counts for this rate, excluding
readouts for which data quality was un-
acceptable or gain mode was unavailable.

Time in seconds over which the counts in
the preceding word were accumulated.

JE———

Y
s
e

o
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TABLE A-6. PHA EVENT FORMAT

8
Byte Bit Description
0-1 0-1 ‘Worst Data Quality Flag for
minor frames required for
this PHA event.
2-3 Spare o é{y
4-15 PHA Tag bits | o
2-3 0-3 0
4~15 PHA 1 Readout
4=5 0-3 0 |
4-15 PHA 2 Readout
6-7 0-3 0 ‘
4-15 PHA 3 Readout |
! 0( e R R i ) e 5
V0d T e e ves e
L f‘i O -,{L/Sw.!,fj,«_“? \/ é" ¢ i t \ 1§
) l ol o - >
> Event O Vi ¥ 3
3 8 E 1 \/ L v ‘\ ’E )
J P RV IS |
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