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This memorandum responds to the request for a time estimate
to design, code, and test programs that would be required
to generate a new ISEE Datapool encyclopedia data base.
(see Appendix A.)

This processing system is modelled after the existing Voyager/
ISEE ENCYGEN system, and is illustrated in Figure 1. The
current DATAPOOL Processing System is shown in Figure 2.

A comparison of Figures 1 and 2 shows that:

1)

3)

4)

From experience with other cosmic ray satelllte system

The WRTLST.SORT function of the current system would
be replaced with the use of the Datapool LOG in
creating the ENCY data base. (see Appendix C for an
explanation.)

The programs DPT ENCYGEN, DPT ENCMRG, and DPT LSELECT
need to be coded. The ENCGEN and ENCMRG programs
would access the LOG in their operation. The LSELECT
program would not have to access the log, unless
desired. .

The existing DPTSUM program would need to be at least
80% rewritten. It would need to access the new ENCY
data record format. The data selection and timing
segments would be entirely different (i.e. putting
together summary intervals of perhaps 15 minutes, or
putting together raw data type verses to make 64-
minute summaries, or perhaps generalized time summaries,
instead of simply processing one 64-minute DPT record
at a time as it currently does.)

The FOURIER program would make or obtain whatever
magnetic field time summaries it required from the
ENCY tapes, replacing the current MAGSUM program
function.

i i oo i e e . - J—

programs, one can estimate expected program sizes depending

on the degree of complexity in the data processing.

For the DATAPOOL data, two factors will determine the
relative complex1ty of the coding for the new system:

a)

"file header.

The inclusion and proper handllng of timeline changes.

Data records which begin a new timeline are flagged
in that record; that data record number along with
the record start time are stored in the DATAPOOL tape

~+  DATAPOOL file header timeline information can be used
"+ along with the start time of the record just before

“"latter record is valld data (1n tlme)

the timeline change to establish how much of the
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b)

The type of data summaries, if any, required for each
of the nine experimenter quantities.

Time handling may not be the same for all quantities.
times per 64-minute
DATAPOOQOL tapes (DPT) record, depending on the frequency

Some occur 64, 30,

of readout.

12,

4,

3,

etc.

It is necessary to know how to handle
quantities which are read out every 16 minutes, or
21-1/3 minutes, etc., especially if a 'raw rates’

type

verse 1is to include all data types within the 15-minute
volume context.

The start time of the data record is the .start time of

sampling interval number 1 for all frequencies of

readout.

computed relative to interval 1, with the interval

The start times of subsequent intervals are

duratiqn equal to about 64 mlnutes/N where N is the
(There is an error of

number of readouts per record.
about +2 seconds by the end of the 64-minute record,
for magnetic field data [start time of first record

i.e.,

+ (60 entries * 64 seconds per entry) = start time of

next record + ~2 secondsl]).

For data which are later replaced in updated DPT tapes,
merging new data or parts of previously missing data
may be somewhat complicated if the record start times
are much different from the prior data start times.

Given these observations, and our knowledge of the size of

the existing DPTSUM and MAGSUM programs and their limitations,
time estimates were made for completion of the work mentioned
in points 2) and 3) above.

They are given in Table 1.
Appendix B provides the rationale for these estimates.
assumes these are FORTRAN programs and that LOG access routines
for all phases of the work are available in black box form. .
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Table 1. DATAPOOL System Program Completion Estimates
(exclusive of work required on log access

routines)
approximate upper limit approximate lower limit
new lines new lines
linecount +10/day linecount +10/day
DPTENC 395% 40 days 245%* : g 25 days
DPTMRG 300*% 30 days- 200* (minimum # 20 days
: : of data gquantities)
ENCYLIST 200 20 days 200 (minimum # 20 days
90 days ~ of data guantities) 65 days

new. lines

"linecount e
DPTSUM 316 32 days e
(essentially

new)

*FORTRAN programs, exclusive of log interface subroutines

CSC believes that the upper limit is closer to the time re-
quired to complete the ENCYCLOPEDIA production system. We
believe 32 days is a maximum requirement for a new DPTSUM.
Time estimates include a basic level of documentation which

. does not currently exist - i.e. a system description and

user's guides, as well as internal code PDL and Prologues.

The ENCYLIST programmlng would be mostly done by a Junior
Programmer. SO - :

Attachment I, supplied by the government, is a preliminary
summary of the proposed DPT ENCYGEN system program flow.

It lists some undefined system variables which would affect
the relative complexity of the code for all programs, and
thus the time estimates in Table 1, but probably not by

" more than 10 to 15%, with the possible exception of the

following: : : /

— SRS

There is a problem w1th the log access routlnes whlch the
MERGE program would require. These access routines exist,
but they are in ASSEMBLER language and are not FORTRAN
callable. The government should de01de how these routines
are to be prov1ded- :

1) Do we duplicadte the correspondlng routlnes in FORTRAN?

N Functlons MOW  open work block
| ] YV MOE __ open ency block

R } 777 MCW - close work block
T I T T MCE 777 close ency block o

o e o MTERM close log

!

- 4 o . Proated i3y

‘ )Y’H et



2) Do we write a FORTRAN callable ASSEMBLER interface
to the existing log routines?

3) Do we write the merge program in ASSEMBLER?

Typical log interface routines for the ISEE Encyclopedia
generator (ENCGEN) which are all in FORTRAN, are about 80
executable statements each. . ’

The desired ENCY record format needs to be supplied by the
government, as well as the type of summarizing done and the
kind of 'raw rates' quantities to be put on the ENCY tape.

- A method of accepting merging data needs to be decided.
The government must decide what constitutes better data.

These questions are the principle unanswered questions at
the time of this writing. Programming estimates provided
are somewhat dependent on the answers. LOG access routine
development time estimates should be considered separately
from this work.
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Appendix B. Rationale for Programming Time Estimate;\

The proposed DPT ENCGEN program would need to perform similar
functions to the current DPTSUM and MAGSUM programs. Both
of those programs are limited in their processing capabilities:

1) DPTSUM summarizes one record at a time as an entity.
MAGSUM summarizes each 15 minutes of magnetic field
data including some BAME data. Neither program can
be easily generalized to make other time period
summaries, although MAGSUM could be changed to produce
64-second summaries and DPTSUM could get multiples of
64-minute summaries. )

2) Neither DPTSUM or MAGSUM are currently coded to process
timeline changes. Each and every record is assumed
to contain 64 minutes of contiguous data. Timeline
- changes will generally result in records whose start
times are before the projected 64-minute end time of
the previous record. The entire first timeline change
record is treated as if it were overlap data, which
is bypassed. Effectively, a false data gap is created.

3) Both programs are limited in the way they must be used
to handle replacement or insertion data. See
Appendix C for an explanation.

CSC expects the new DPT ENCGEN program to be more complex
than either DPTSUM or MAGSUM. Table 2 gives the basic
functions within those programs along with the executable
code linecount needed to perform the functions.

Comments on Table 2: o SN
To estimate the DPT ENCGEN program size: ’ ‘

1) All basic MAGSUM functions would be necessary except
thevCOPYTAPE and WRTLST. SORT type functlons.

2) Additional code to take care of tlmellne changes ‘needs
" to_be added - about 80 llnes._wﬂ

3) Code jto search and correct for year changes w1th1n
_one D?T record needs to be added; DPLOG interface
_code Feeds to be added - about 50 lines total.

4) Any other DPT data quantities de51red must be allowed
for, along with the creation of the 'raw rates' type
verse(s) - about 150 lines if all other 8 guantities
are treated in some fashion._ _
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Table 2.

Current DPTSUM functions and their executable code linecounts

DPTSUM has a total of about 270 executable lines of code
as follows:

Approximate
Function Linecount
Initialization and input processing _ ) 32
Data location using the o '
WRTLST.SORT dataset 20
Establish times D ‘ 20
Summarize data 8 types @ ~17 llnes ea. - 136
1 (Smith) - 30
T Write data records (12 data + 20 header) 32
© End of job , ﬁ e v 10
A . ~280
e—— Current MAGSUM functions and their executable code linecounték
MAGSUM has 320 executable lines as follows:
_ % 'i._._ _  Approximate
B Function ~___ Linecount
Initialization and input processing .- ... .. . 32
Copy tape option . 25
Data Location + start proce551ng u51ng o
WRTLST . SORT e e 30
Establish times for data summarles S 50
Summarize magnetic data ' T 100.... ...
e End of files, outputting T 200 e
! o , . e ,_._a._..__m__._.ﬁ_, e TR
Subroutine LIBMOU mount data tapes - o 40
Subroutlne_DYNMBR time conversion X5
““““ S DR R A o ]/ . ~312
) | N | ; e
_E AY ¢ i
— | ) j / B
M T v ' i
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Estimated lines for the new program might then fall between
two approximate limits:

upper: 320 - (25 + 30) + 80 + 50 + 150 545 lines
lower: 320 - (25 + 30) + 80 + 50 = 395 lines

If the magnetic summarizing segment were used, it would be
necessary to redo to conform the existing MAGSUM code to
the ENCY output record format. About 100 lines of MAGSUM
might be used, but redone in that way.

The LIBMOU and DYNMBR subroutine might be used, if the DPT
ENCGEN structure allows it - about 55 lines total.

Subtracting these linecounts from. the estimated totals above,
give 545 - 150 = 395 new lines (upper limit) and
395 - 150 = 245 new lines (lower limit).

Using the CSC estimate of 10 lines 'per day for new code with
documentation (for a non-complex 'system) gives about 25 to
40 days for the two limits. CSC believes the upper limit

is closer to the time that will be required.

il

For the DPT ENCMRG program time estimate, we believe the
program size will also be comparable to the existing MAGSUM
program. The following general functions need to be done:

Initialization and input . 7 _7 " . 30 lines

Locate and mount tapes e 30 lines

- Read input records I
Compare data el
(use pad as an 1nd1cator7

_ Compare each time for all V% ' >100 ‘lines
~quantities? /
Or simply replace old w1th
" new?) ; o
T Write output and update log ~— 7 >20 lines

e e ; - e vé ->180 lines ex~

i i }
: : A “IUSlVe of log dinterface subroutines

R ; } .
leferent merge code may be requlred for the nine different
data quantilties. We might add 8% ~15 lines = 120 lines or

S0 more toithe above estimate. T e e e e o

The expected upper and lower limits for the merge program
would then ‘be between 200 and 300 executable statements.
Completion time would range from 20 (lower llmlt) to

30 (upper limit) days. - - R

For the ENCYLIST program (LSELECT type) tlme estlmate, we
note the follow1ng- v D »

The current DPTLIST program has 200 executable statements.
The current MSLIST program has 75 executable statements.

Table 3 summarizes these programs in their basic functions.

'
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Table 3.

Current DPTLIST functions and their executable code -line-
counts

DPTLIST has a total of 202 executable lines of code as
follows:

S Approximate
Function L Linecount
Initialization and input S : 20
Select + mount tape - R 20
Write file header o 10
Locate first requested list time = = = 20
Establish data times, check for
year change 20 -
" Write start of data record 1nformatlon,'w" 12
Write individual data quantities -
~10 lines for 10 quantities = "~ "~ 100
maneuver information + SRR
Havestadt, Smith, Steinberg,
Anderson, Barne, Scarf, .
Von RQsenv;nge,deFecter, Meyer o
‘ 202 total
) B T statements

Current MSLIST functlons and thelr executable code line-
counts e e

MSLIST has a total of 75 executable llnes of code as
follows: o e e

°

. e Approx1mate
) ‘ Function o ~__/Linecount
Initialization and input I S L
Mount tape, get requested start . .
.time and end time R ‘/ 7
Read data, get data times, look / S B
_ for 1lst time request : ) 7 15 :
‘Write out data - 2 options possible 35 ST
- i —ie _.,,.‘i,.__, V! - _\ PR '. _— / ~74 . . e
Comments on Table 3. S i [ I e

With the executable linecount needed for each functlon,
neither program is well formatted although DPTLIST is
better.

The ENCYLIST program would have to be able to do both the
MSLIST and the DPTLIST functions entirely, if all data
quantities are put onto the ENCY tape. Therefore, we expect
the new program to be at least 200 statements long.
Completlon time would be about 20 days.
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The DPTSUM program would need to be about 80% rewritten
because of the different expected ENCY record format and
timing considerations (putting together into 64-minute
summaries (or a generalized time summary) data from l1l5-minute
summaries or raw rates type verses). LOG routine access
code would also need to be added. The revised program
would be at least as large as the current DPTSUM program
and perhaps as much as 80 - 100 statements larger, to
account for the above differences. Assuming then

(.80 x 270) + 100 = 316 statements as an expected size,

we would predict 316/10 = 32 days to redo DPTSUM, assuming
the current DPTSUM philosophy of operation is preserved.
Note: Encyclopedia blocks within the LOG would have to be
searched by desired volume number. '
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Appendix C. Merge and Replacement data handling limitations
in the current DATAPOOL processing system

In order to merge or replace data generated from DPTSUM,
routines on the PDP 11/70 must be used. There is no
automatic process for inserting data into an ex1st1ng large
DATAPOOL file, although add-on data handling is straight
forward. = Inserting/replacing data involves splitting the
existing file and then combining the pleces with the new
data. Dr. R. McGuire's program FLXMAN is used. He has
considered the problem of automatic insertion, but has not
implemented in FLXMAN. Therefore, whenever replacement DPT
data arrive, DPTSUM must regenerate the entire 64-minute
summary data base, and an entirely new PDP 11/70 file should
replace any existing file.: c- -

The MAGSUM program output data base has a 51m11ar problem
for handling replacement or insertion data. The program
user must keep track, exactly, of what data are located in
each file of the multi-file output tape. Replacement/
Insertion of data must be done on a file basis. The user
must copy all existing files, up to the time of the new file,
onto a new tape, copy the new MAGSUM file, and then copy any
remaining 'old' files onto the new permanent MAGSUM tape.

In addition, an exact correspondence must be maintained
between the entries of the WRTLST.SORT data set (which
contains a time-ordered list of library tape files and is
used by DPTSUM and MAGSUM to determine file order of
processing) and the files of the output tape. Insertlng
previously non-existent files of data, would requlre re-doing
all the data base beyond the insertion p01nt in order to
maintain the 121 correspondence.
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DE SCRIPTION

MAIN PROGRAN

RE TURN JUB RUN TIME FROM SYSTEM
LDCATE AVAILABLE DATA FROM LOUG, MOUNT
FIRST INPUT TAPE AND MOUNT OUTPUT TAPE
SEARCH LUG LI BRARY BLDCKS FOR INPUT

Y e ot alat el o R Vol s al o) el

OU ILD VOL-SER COF INPUT LIS TAPE
COAMVERT -DATA To EBLDIC

COMPARE LOGICAL BYTES

LOCATE SATELLITE BLOCK OF LOG
RIAD/7WRITE A LGG BLOCK

ALLUCATE THE LG

BUILD VOL—-SER OF INPUT LIB TAPE
CONVERT DATA TO EBCDIC

COMPARE LOGICAL BYTES

SET PRULOG VARIABLES OF LOG BLOCK
RETURN JOB RUW TIME FRCOM SYSTEM

GET CALENDER TIME FROM JOB RUN TIME
LOCATE, SATELLITE BLOCK DF LCG
RZAD/7&RITE A LUG BLUCK

WORK BLDOLK FOR THE J08

DT e D

MOUWUNT  TAPES
RETR IEVE NMAXFIL PARM FROM EXEC JCL CARD

WNYERT PARM FRGM EXEC CARD TO EECLIC
MUVE BYTES OF DATA

READ IN TAPE DATA CORRESPUNDING TU
ONE LISRARY BLOCK

R et e tal ri S Ra ol N R N e § o I oy TP )

READ A TAPE RECORD

RE TURN SECONDS FROM START OF 1977
DRIVER FOR TIME CHECK PROCESSING
READ THROUGH DATA RECORDS SEARCHING
FOR A YEAR CHANGE S VERIFY AND
ASSIGN A YEAR TO EACH DATA RECORD
RE TURN SECONDS FROM START OF 1977

ASSIGN A START AND STOP RECORD AND DATA
TIME TO EACH INPUT RECORD CORE IMAGE
RETURN SECUONDS FRUOM START OF 1977

I VEN MILLISECONDS FROM THE START OF
GET CALENDER DATE OF TIME

%9773»RETURN THE CALENDAR DATE AND

iME

PZTOCESS TIMELINE CHANGES BY RESETTING
RECORD STOP DATA TIME IF NEEDED
#Z TURN SECONDS FROM START COF 1977

R 0S5 CHELK DATA
S IPPED 3 FLAG

FLAG RECORDS 70 BE
GAP AND OVERLAP DATA
INITIALLIZE THE ANALYZ FUNCTION

DEFINE CHAPTER
GE T NEXT VALID

BOUNDARIES
RECURD AND DATA PUINT

OJTPUT ONE VOLUME OF DATA

U TPUT YOLUME HEADER

GIVEN MILLISECONDS FROM THE START OF
GET CALENDER DATE OF TIME

1977, RETURN THE CALENDAR DATE ARND
TI M

e R S e a e N Y S R N W ]



S

DTMJIS

UPFEET eceanvasssnsosswss
KMV
FOWRITE

GU{HPT’!&ODD.'Q;.’;‘N’Q

UPFEET wesissvvssasas
CTMJI S

i

FRRITE
GURA“ D VB YLD T OD P DY DD IO

CLLLT] sesssssnvnos0a0

CGLi\éXD 4 94808 02958 5O

R i COLFRS sa0ez2zsesan
COLNAD 2900304

CLCLFIL 2905200280

COLLTE ssa29svvssencne

COLNKD s esv0so0nn2a

T LCOLFRS 23vev8v000
LIUNXD ses2s2s

CUOLFIL 2sssemnrsse

UPFEET B B 0O DHe DD B BB
FBRETE
KMy C

CUMSUM o coenwonconsns sns

UPFEET 292252 0c0582 028
FURI1ITE

FNEXT XXXAXARKXAKXXRXRKXARKAAK

i Cis
LEEAD/LWRITE
RDIRET

KCLC
ABEND

Ll
LREAC/LWRITE
KTIME

YDMD
KCLC
KGC

Lol
* BLLSER
Ry [US— O —— iN LCRE
KOC
KDIRET
LREAD/LWRITE

Nl

LEAVE
MOUNT
y MSG
- - e— . M S GM A c
URLCAD
POSN

UPTERM oemsvso260vassoonovssn
LTERNM
L READ/Z/LWRITE
LDRE AU
DWRITE
KMy C
: KCLC
3 AEENE

GI VEN MILLISECONDS FROM THE START OF
1977 RETURN YEAR, HMOUR OF YEAR.
SECOND OF HUOURs AND MILLISECUOND OF
SECUND

{HOUR - OF- YEAR 1S DEFINED SUCH THAT
HOURs/24 = DAY OF YEAR, JULIAN)
CALLULATE TAPE FEET WRITTEN

MOVE BYTES OF DATA

W ITE A TAPE RECORD

OUTPUT A CHAPTER INTRODUCTICN

CALCULATE  TAPE FEET WRITTEN

GI VEN MILLISECONDS FROM THE START OF
1977, RETURN YEAR, HOUR OF YEAR, _
SECOND OF HUUR, AND MILLISECOGND OF
SE COND

(HOUR OF YEAR IS DEFINED SUCH THAT
40UR/24 = DAY OF YEAR, JULIAMN
WRITE A TAPE RECORD

QUTPUT THE RAW DATA VERSE

COLLECT TYPES 1 & 2 DATA

GET NEXT VALID RECORD AND DATA PCGINT
FIND THE NEXT DATA POLINT SQUGHT

GET NEXT VALID RECORD AND DATA POINT
SUPPLY PADDED DATA

COLLECT TYPE 3 DATA

GET NEXT VALID RECORD AND DATA POINT
FIND THE NEXT DATA POINT SOUGHT

GET WEXT VALID RECUORD AND DATA POINT
SUPPLY PADDED DATA

CALCULATE TAPE FEET WRITTEN
Wk ITE A TAPE RECORD
MOVE BYTES OF DATA ENMASSE

DUTPUT THE MAGNETIC SUMMARY VERSE

CALCULATE TAPE FEET WRITTEN
WR I[TE A TAPE RECORD

LICATE THE NEXT INPUT DATA TO
BE PROCESSED,s IF ANY

L. 0SE THE JUOB WDORK BLOCK
FEAD/7WRITE A LUOG BLDOCK

LOCATE SATELLITE BLOCK OF LO6
BE PROCESSED» IF ANY

COMPARE BYTES OF DATA
TERMINATE THE JOB ABNORMALLY

CLOSE THE CURRENT LIBRARY BLOCK
BEAD/WRITE A LOG BLOCK
RETURN JOB8 RUN TIME FROM S5YSTEM

GET CALENDER TIME FORM OF JOB RUN TIME

COMPARE BYTLS OF DATA
LOGICALLY CGMPARE BYTES OF DATA

UPEN A LIBRARY BLUCK FUR PROCESSING
BUILD VUOL-SER UF INPUT LIB TAPE
CORVERT DATA TO EBCUIC

LUMPARE LOGICAL BYTES

LICATE SATELLITE BLOCK OF LOG
READ/7WRITE A LOG BLOCK

LBt TARP-E BGCB

MOUNT A TAPL

PRINY A MESSAGE

PASS PRINT ARGUMENTS
UM LUAD A TAPE
PISITION TO A FILE

IZRMINATE JOB PROCESSES

Tz HML NATE LUG PROLCESSES
RZAD/ZWRITE A LOG BLUGCK

KEAD A DISK RECORD

WITE A LISK RECORD

MJ VE BYTES OF DATA

COMP ARE BYTES UF DATA
TZRMINATE THE JOB ABNORMALLY
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ROUTINES DESIGNEL FIR THE DPIENC PRUGRAM ARE IND ICATED BY ?wses00e?
’ THE FOLLCWING CSECT/DSECT AREAS ARE JSED BY DPTENC 2

ENCMCE/ FENCNCE MALIN PRUGRAM COMMUN AREA
LOCCAT/FLOGEAT CLMMON AREA DESCRIBING THE LUG

e el ey =

CATIE COMMON AREA DESCRIBING THE DATAPOOL DATA.
VCLIE COMMON AR EA DESCRIBING THE VOLUME HEADER
CHPIB COMMON AR EA DESCRIBING THE CHAPTER HEADER

P .~ “RDATA CUMMON AREA CONTAINING THE CORE- IMAGE OF

DATAPUOL LIBRARY TAPLE DATA

ROUTINES SLIGHTLTY MUCIFIED FROM THE ISEE ENCYCLOPEDIA GENERATOR SYSTEM
ARE INDICATED BY T XXX)XA?

THE FCLLOWING ISEE ENCYCLOPEDIA GINERATOR ASSEMBLER MACROS ARE USED BY
FNEXT» ENCMCB. LCGDAT
GETDATE, INVOKE, MSGMACs GLUBAL, LOPROLOG

THE FOLLOGWING ISEE ENCYCLOPEDIA GINERATOR RUUTINES ARE USED IN THE
DPTENC SYSTEM 3

LOUG RUBTINES 3 .
LOL s L » LOW. LCW» BLDOSERy RDIRET: EOPROLs
LREAD/LWRITE, LTERM

CTHER _FCGUTINES 2
®

ETULPK/7LTMUIS s MSG

THe FOLLOWING SACC SYSTEM RCGULTINED ARE USED ¢

N A e e R e el el N et el 2 a i 2l et e et el ol AR T

1 - KTIME, YLMDs KCLC» KMVCy KGCy» FTIO ROUTINESS
, DAIL RLUTINES, ABENDs INCURE . PARM



&

OVERVIEW,

) !_“1 _1 . 'f: Tt

bde
T
=1
3
-
2
Ry
g
DS o

The outru
the inrPut tTo

r
[
e
iy
0
in
it
e
—
m

ancyolopedia senerator
ibhrary file boundaries.

ISEE  DATA POOL ENCYCLOFEDIA GEMERATOR .
A SOFTWARE SYSTEM SPECIFICATION

Fis softuware
1

it (IS0 b

e re

svetem will not

X T+ data s lar oCours

w taps File. the gncowveloredia mensrator
tr ' i

“lars




number
Files b
watem will
bw%OPé the
rrocessed. The
micked ur in the
tile to be Proces
tare mounted)
library tars To
rary ot
the lihrary taps

A mas 1 mm
more library
notes This =
timas
+ile
to be
librar~y
{(1ib
Fosition
{11k
Mount
F:‘ 1 1
Erd 1?

oo UNTIL
(o

rcet
and Time

cad

i ‘9.1 ey

[ v

Tian

ibrary
ardered work tars, & o=

le.mr; File record
minute woark

i
wil
rds

l" f.-J g" i

ot libkrary files
Proacess.  Foar

Ppick—upr files

File
motirited )

are PHOCess
is rurd)

with start

af the last library
skirrped files will
st orun.

Fraver

T be

processed

% ke FPO:@Eﬁéd into

PR

bx!

)

xR ad

T RBRE TIETERMINED.
1. Duteut Formot.

= pliymber of

ayytegl
art. 1. i i

ort. 2.

eE =
- -

%maii racards

et H, athsr
. How o Handle
apt, 1.
opt. F. &
time line chanses
data eointz.
et . . vithar,




Define Fadded Data. .

The documentation defines rpadded data as a nesative
value outside the rangse of the data twre. Therefore
a valid ranme for each data tvee must be defined

or padded data must be determined for each data tvre.

When wenld the progsrammer need to know aboul
radded data?
1. ta handle data during time line chanss
2. to derive summary data _
Houw to Handle Susstionahle data. with resrect to
summary Jdata. ‘
How to Derive Summars da
opt. 1. Black box treatment
subragtine froam th
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2. Each datatwvpe should have sssociated with it
. a count of the number of data points for the
15-minute interva17 ,
¢ b, @ time asscciated with the first data point
. - vather thamn the start of the 1S-minute interval
- P T s o ’Endr'“" £ B - .

. the interval: in seconds. between data points.
hie is necessarvy. The time of the first data eoint
s d1++wrwnt for each datstvee. timeins
informatiacn must be sreserved to for summar
te ke tabken over intervals other Fhe praw T
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cancurrent iy,
posniblie. timit the numb of librar




eptance Test Considerations.
sts will be run on actual data. The tester should check far
¢ followine . : '
1. how the svetem performs when there are more than the

allowed amount of library files to Process.

&} check the arder in which the library fileg were

B proaceseed, iew.: check that files were not picked

- with overlappine. data at thi 11e boundaries. '
2. how the svetem pertorms when the are na fFiles ta

PrOCEES .
.o dook Fore any overdars within & ltibrary ta Pe i
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Eunice Ena
11/712/82

ISEE DATA POOL MERGE ENCYCLOFEDIA
A SOFTWARE SYSTEM SPECIFICATION

OVERVIEW.
The oahdect of this software svstem is to merse data from
orpe whark taps created by the encycloredia senerator

erogram and an encvcloredia tawre From the encyoloredia

& woark taprpe is an analvzed. time ordored intermediate
and temperoary data bhase of data with 1ike attributes,
The work tapss are single Filed and of dernsity &250 BRI,

e encvclopedia tapes are a time ordered. Permanent

analvzed dats of the same attributes,

zs many encvelaersdia data bases as

tared data attributss in the Oata Food
(OF oo,

ELZE {(one merse Job to do)d
iz the OF Low for next available gncvyclorsdia cutput

armtion

{enoyvoinopedia outeut svailable)

Mount oubteut encyvolopsdia tass
FMount input work tars

Mark the IF Log”
firiz the IF Law

arncvelapedia




IF (rmo dneput encyclopedia tare)
Copy work tare do ocutreut encyvclaredia tape
Update IF Loe s new encyoclorpedia block with
noecessary infromation

Lpdate DP Loe” s, work block with necessary information

sary
< ELSE (input encyclopedia tare to be meraed)
oo UNTIL (211 data mersed)
oo CAsSE
i. IF (missine data on encyclopedia tare)
oo INTIL (overlap found JOR, end of wark
tape) .
Copy work tare in 15-minute chunks
End v
2 IF (missing data orn warlk taps)
Iy UNTIL {overlar found JOR. end of
cencyclopedia taped

. Copy encvelopedia tare in 15-minuvte chunks

. IF {averlarping data)

OO0 UNTIL (ne more overlar (OR. end of worlk

tarpsg LR, end of encyoloaredia Tarsd
Copy anta outeut encyeclopedia tarse the
15-minuts chunlk with the hbhetter data
agality
End DO
End DO
IF (end out volume on the osuteut snocvelopedia
tape)

current new encvolopedia

End
Ernd IF
STOR



DESIGN CONSIDERATION. _ .

‘“The ISEE EDR Merse svstem and the EDR Los interface routines
are written in Assembly Lansuase (AZM). The EIR Los interface
routines are not FORTRAN callable. Therefore. the EDR Los
routinegs may have to be modified to make the FORTRAN
comPpatible. . '

FERFORMANCE. | e . . . :
None., : Since this th involves masnetic tares. the SACC
requires that it bhe run as a backaround Jaob. Under normal
conditions, & Job showld run within twentv—+four hours.

N"I

CONSTRAEINTS. :
Computer processins Jobs that chanse the DPF Los can not run
concurrently.

CONS IDERAT TONS.

QCEEPTQNC_ TEST
111 ke run on actual dat
sl

The sts. wil TaE . Besides checking to see
that ihe resuyltant new snovyclopedia tare(s) has time orderad
data of the sams attribute.: the tester should check foar the
Folinwina:

i. how the svetem handles the situation when there
ares no o inpuat spncvclopedia tapes,

. how the svstem handles the situation whenrn there

! tapes to meras,

cetem handles owver

wolume with the bhetter

are

o Frovw

. Fa e P o go =R T g - ) v i oiry I i ‘,.x i)

srrupted meree Procens,
marked fFoar processing or pProces
completed. the new OF Lo encyve beloohks
toet {i.e. Thevy are nobt Tinked to previously
sncvclopedia bBlocks), arnd the old TP Loo én«.:}nr
Block ig still marked active.

~.

0] X‘u

t
=4



i

As a learning e=perience, run BOOLE and BABBAGE with the
trace option, if available. The user and designer could learn

cto estimate computer resronse times and how much time
‘wach routine Uses.

n. lal

n. laubental

P. schuster

t. van rosenvinag
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I EE  DATA POOL FORMATTED ENCYCLOFEDIA
TarFE DUMF
£ SOFTWARE FPROGRAM SFECIFICATION
OVERMIER.
This rouvtine will eroduyce a formetted dume of a Data
Foaanl (DOF) eprocessing work Tare or a TOF encvelopaedia taes.,

&
Eoth the [F work ftaere and the IF encvclopedia ftars
have the same data format. same tare density and both
are sinsle Filed.

11 dume anly one tars per run. Tha

This Frogram wi
peer will specify the tare velume—ssrial number.
The wuser will specify which sepan of records are
teo e dumered by one of Twoe methodss

ia the first and last record voelume number
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" s#@cz?? which dw*"'w
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FERFORMANCE. _ R
The real numbers are to be written in exeonential form
with a precision of e decimal places.

5

CONSTRAINTS. :
The viewer of the ocutput listins should be able to
ayuickly distinguish one 1Z3-minute interval of data
from ancther., Within the 15%-minute interval, the
header{s) and datatvres should alse he easily
distinsuished. '

The outeut should conserve ag much papsr as Possible.
TERTTTE? QUESTION. Eoould the user tike to the outeut

1 i
to 20 columns to bhe hetter viewesd on a
CRT?

ATCERTANCE TESTING,

The tester coald uvse a svstem wutility proosram PATRICE
to comeare the tare dumpe asainst a PATRICE hexidecimal

dume .,
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NOTES ON THE
ISEE-3

DATA POOL TAPE

May 1979



Introduction

The International Sun-Earth Explorer Mission is a joint NASA/ESA
project intended to study the earth's magnetosphere and its response
to disturbances in the solar wind. The ISEE-3 spacecraft is positioned
~240 earth radii upstream of the earth's bow-shock and observes the
solar wind flowing towards the earth while the ISEE-1 and 2 spacecraft
make observations in or near the magnetosphere. This project has been
described in detail by Ogilvie, et al. (1977).%* The primary purpose of
the ISEE-3 data pool tape is to make basic quantities measured at ISEE-3
readily available beyond the individual experiment groups making the '
measurements., This is particularly desirable since the emphasis of this
mission is on utilizing simultaneous data from all three spacecraft.
The data pool tape does have some limitations, however. For example,
the time resolution and selection of data is limited. Also, the
algorithms for transforming measured quantities into physical units
are generally not as complex as those that experimenters may eventually
use in reducing their data. On the other hand, many users will profit
more by quick access to somewhat imperfect data than by eventual access
to more refined data. For instance, an experimenter can use the data
pool tape to identify interesting time periods and hence greatly reduce
the volume of refined data which he may request from another experimenter.

The data pool tape is produced at Goddard Space Flight Center by the
Information Processing Division (IPD) using algorithms provided by each
experimenter, IPD does its best to process the data accordingly, but
it is staffed by programmers and not scientists and hence cannot be
held responsible for identifying, for example, subtle changes in instru-
ment performance, limitations of experiment response, or interference
to an experiment,

In order, then, for a user to make sensible use of the data pool
tape he requires a good description of each experiment, a description
of, the tape format and a description of the algorithms used. The first
of these has been provided in the IEEE transactions on Geoscience Electro-
nics, July 1978, Volume GE-16. It is intended that the remaining items
be supplied im part by the present document. Following this introduction,
we have provided notes on the ISEE-3 data pool tape together with the
tape format.. This precedes sections which have short write-ups from
each experimenter regarding the method by which their data is reduced
to yield the quantities on the tape and appropriate caveats. Finally

there is a list of Principal Investigators with addresses and telephone
numbers. ’

%* Ogilvie, K. W., von Rosenvinge, T. T. and Durmey, A. C., Science, 198,
#131, 1977,



NOTES ON THE ISEE-3 DATA POOL TAPE

GENERAL DESCRIPTION AND USAGE

l.

Structure of the Data Pool Tape

(A) Tapes

()

«©)

Each data pool user receives one reel of tape per week. This
tape may be 7-track 556 cpi, 9-track 1600 cpi, or 9-track 800
cpi, depending upon the user's preference. All tapes are odd
parity. Inter~record gaps are .65 inch for 9-track tapes and
.75 inch for 7-track tapes.

Files

Data pool information for a 7-day period is presented as a single
tape file, beginning with a label record and ending with a
standard tape mark (EOF mark). All records, including the label,
are of the same length. The data pool file contains approxi-
mately 160 data records spanning 7 days of telemetry data,
Redundant telemetry data (due to overlap im ground station
coverage) has been removed. The data pool file coincides in

time with a "shipping group" of the usual telemetry data (decom
tapes) which is sent to each experimenter. ’

The data pool file appears 3 times on the tape for redundancy
backup. See Figure 1.

Data Words

(1) Word Size

Each data pool tape is written in computer words of a
length compatible with the intended user's computer. Tapes
thus constructed can be read directly into the user's =~
computer with no reformatting. This holds true for both
7-track and 9-track tapes. For example, records intended
for use with a CDC 6000 series computer would appear as
packed strings of 60-bit fields. On a 9-track tape, each
such 60~bit field occupies 7-1/2 tape characters. But the
total number of words per record is an even number, sc that
the 60-bit fields can all be written in pairs, 15 tape
characters per pair, and thus can be read normally by the
CDC. (Other combinations of word size and tape type work

" out in a similar fashion).
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(2)

(3)

Floating Point Format

The entire data pool tape, the file label record and all

data records, are in floating point format. (This provides

a uniform, standard appearance of all information, facilitates
conversion to the various computer word sizes, and simpli-
fies tape printing and verification). The floating point
representation used on each tape is specified by the user,
and, like the word size, is compatible with the computer
which will process the tape.

Most data pool tape quantities are originally computed in
floating point and should be interpreted as such. Certain
items, however, are obvious as integer values converted to
floating point representation (day-of-year, seconds-of-day,
clock, various indicator flags, etec.). The user may inter-
pret such items either as floating point (in which case
appropriate precautions should be taken to prevent possible
truncation during conversion to integer).

Missing Data

Missing data items are indicated by a negative value fill
code in place of the missing item. The exact value of the
fill code is dependent on the type of floating point used,
but will in all cases bz outside the legitimate range of any
data item.

Missing data pool items may be the result of gaps in data
recovery at the ground station, or the result of data
being rejected by one of the experiment processing algorithms.

It is possible that uncertain conditions may lead to a data
pool result of questionable validity. Rather than be rejected,
such results may, in certain cases, be presented as the
negative of the actual result. Thus, a negative number other
than the fill code, if in a field which should normally be
positive, represents a doubtful result and may be used, but
with caution. (Note that this does not apply to those values
which may normally be negative, such as magnetic field com-
ponents).

Data taken when the spacecraft is in engineering format is
rejected by the data pool program.
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Contents of the Data Pool Tape
(A) Time

The time values given on the data pool tape are UTC (Universal
Time Code) at the time the data was transmitted from the space-
craft (i.e. transmission lag time has been removed). Times
have been smoothed to remove random errors and then verified
by intercomparison among all the ground stations. Time is
given as Julian day (1-366) and seconds-of-day.

(B) Clock

The clock used on the data pool tape is a minor frame counter.
It is constructed by combining the 24-bit raw spacecraft clock
with part of the frame counter., (This is the same clock as
used on the telemetry data tapes).

Since the full clock will net .fit in all types of floating point
works without truncation, it is broken into 2 pieces, the low
order 21 bits in one word, the remmining high order portion in
another. The full clock can be reconstructed by converting both
clock pieces to integer, then adding them together.

It should be noted that time, rather than clock, is the primary
reference for data pool items., Clock is subject to rollover
within the data pool file, as well as to unpredicted jumps
forward or backward. '

(C) Timelines

The time versus clock relationship, may not be linear throughout

the entire data pool file. Breaks occur if the bit rate changes,
at end-of-year, and if the clock jumps or rolls over. A segment

of data in which time versus clock is linear is defined as a
time/clock baseline or "timeline."

Data accumulation intervals for experiment algorithms do not
continue across timelines; that is, each data pool quantity

is computed using data which begins and ends in the same time~-
line. See Figure 2.

“ (D) Data Records

Data records dre fixed length, 810 words long. A full record
holds 64 minutes of information,

Within a timeline, each data record represent :
tition in time. Data items are positioned within the records

When a new timeline starts, the uniform 64-minute spacing of records
is interrupted and a new sequence q{§é;ggnnﬂ£Lnecardsijesﬁﬁﬂished.
_The first record of the new timeline will not, in general, increment by
64 minutes from the previous record, Subsequent records will incre-
ment by 64 minutes until another timeline begins. Data records which
begin a new timeline are flagged both in the records themselves and in,

the file label.

R



TIMELINE STRUCTURING
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Data gép within a record results in fill code.
New timeline begins due to 2 bit rate change.

Large data gap results in an entire record of fill code. Note that the record following
the all-fill record begins with fill, but has a start time assigned as if data were present.

New timeline begins due to a bit rate change.

Figure 2. Timeline Structuring
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The format of the data record is given in Table Z.
Time Tagging

There are seven types of data pool information, according to
frequency of readout: (1) 60 per record, l-minute intervals

(2) 30 per record, 2-minute intervals; (3) 12 per record, 5-minute
interval; (4) 4 per record, 15-minute intervals; (5) 3 per record,
20-minute intervals; (6) 2 per record, 30-minute intervals;

(7) once per record.. ("Minute," . as used here, means an ISEE
minute," or 64-seconds independent of bit-rate.

The start time of the data record (words 1 and 2) is the start
time of sampling interval number at all seven frequencies of
readout. The start times of subsequent intervals are computed
relative to interval number 1.

Examples (Refer to Table 3):

Example 1 -- The magnetic field vector {Bz(l) Bx (1) By(1)}, in
words 201-203 was computed for the 64-second interval beginning
at the record start time,

The vector {Bz(60), Bx(60), By(60)} , in words 555-557, was
computed over the 64-second interval beginning at t=(record
start time) + (59 x 64 seconds). Similarly, vector {Bz(3),
Bx(3), By(3)} , words 213-215, was comput ed over the 64~second
interval beginning at t=(record start time) 4+ (128 seconds).

Example 2 -- Find the energetic particles flux, energy >15 MeV,
at a point in time 20 minutes from the start of the record.

The required information set is from the Anderson algorithm,
words 681-682, labeled EFLUX (1) -~ EFLUX (12), This data is
given at intervals of 5 ISEE-minutes or every 320 seconds. Let
RST equal the record start time. Then, ‘

RST + 20 min = RST + 1200 sec = RST + 3.75 intervals

The desired value would thus be best approximated by interval
No. 4, word 684,

File Label

The file label record, Table 1, contains identification and
accounting information for the data pool file, It also contains
the minimum and maximum spin periods encountered over the 7-day
file period, an index to all timelines in the file, and
magnetometer parameters.. The record is padded to the length of
the data records.

As indicated in Table 1, the first 1440 bits should be ignored
by the user. These bits are used for internal accounting pur-
poses by Goddard Space Flight Center.



Table 1: DATA POQL FILE LABEL

WORD DESCRIPTION
_ NUMBRER=* (ALL VALUES ARE_FLOATING POINT)
1
1441 BITS FOR GSFC INTERNAL USE.
N “ﬁ?mﬁﬁ%y
N+1 SATELLITE ID NUMBER ~
N+2 INTENDED RECIPIENT OF THIS TAPE. (SEE TABLE 2)
N+3 YY,START OF FILE, 2 DIGITS OF YEAR.
N+G DDD,START OF FILE,DAY OF YEAR,
N+540 SSSSS,STARY OF FILE,SECONDS OF DAY,
N+6 YY,END OF FILE,2 DIGITS OF YEAR.

; N+T DODL.END OF FILE,DAY OF YEAR.

: N+§ SSSSS.END OF FILE,SECONDS OF DAY, o _

. N+9 HIGH GRDER BITS, CLOCK AT START OF THE DATA POCL FILE.

} N+17¢H LOW ORDER 21 BITS. CLOCK AT START OF THE DATA POOL FILE.

. N+id GROUP NUMBER (CORRESPONDING TO THE TELEMETRY [ATA TAPE GROUP NUMBER)
N+12 MINIMUM VALUE OF SPIN PERIOD FOUND ~ITHIN THIS FILE IN SECONDS.
N+13 MAXIMUM VALUE OF SPIN PERIOD FOUND wITHIN THIS FILE IN SECONDS.
N+ 144 SMHL Z-OFFSET USED FOR THIS RUN.

N+15 SMHZ NUMBER OF ESTIMATES MADE FOR 2Z- OFFSET ABOVE
'N+16 SMH3 ALPHA USEDR FOR Z~OFFSET ABOVE.

. N+i7 SMHG GROUP NUMPER OF THE DATA GROUP USED T0O DETERMINE Z-OFFSET,
N+18

S . SPARES.

3 N+§% )

3 N+81 " NUMBER OF TIME LINES (MAXIMUM OF 8%)

; N+82 START DAY OF YEAR (1) '

3 N+83 START SECONDS CF LAY (1), .

: N+54 HIGH ORDER BITS OF THE SPACECRAFT CLOCK (1).

g N+85 LOW ORDER 21 BITS OF START SPACECRAFT CLOCK (i}l ,

g N+86& BIT RATE (1.5 FOS 512 BPS, 2.4 FOR 1724 BPS AND. 4.0 FOR 2048 BPS)

7 N+ET START RECOGRD NUMEELR.

5 N+656 START DAY OF YEAS (8%

3 N+&ST START SECONDS OF DAY (84).

2 N+658 HIGH ORDER BITS OF START SPACECRAFT CLOCK (87),

3 N+659 LOW ORDER 21 BITS OF START SPACECRAFT CLOCK (87),

2 N+6&4 BIT RATE (1.0 FOP 512 BPS, 2.4 FOR 172% BPS AND, 4.2 FOR 2748 BPS)

: N+661 START RECORD NUMBER (83},

N+&6LZ

AR Loy

o~

FILL TO EQUAL DATA RECCRD LENGTH.

Il o Ry




B Table 2: DATA POOL - D4TA RECORD
= »ORD DESCRIPTION
i NUMBZR (ALL VALUES ART FLOATING POINT)
e DAY OF YEAR,RECOBD START e -
N 2 SECONDS OF DAY,RECORD START -~
- 3 CLOCK,RECORD START. KHIGH ORDERP POPTICN
- 4 CLOCK.PECORD START. LOW ORDER 21 _8ITS
B 5 RECOVLRY FACTCR:
o (MINOR FRAMES PROCESSED) /(7.5 X 256.)Y,FOR 512 EPS
. o (MINOR FRAMES PROCESSER) /(15 X 256.),FOR_1724 RPS N
: (MINCR FRAMES PROCESSED) /(30 X -256.).FOR 2748 BPS
E & BIT RATE:
B o0 = 512 BPS (BACKUP)
2.7 = 1u24 8PS (LOW)
; .0 = 2Ubg BPS (HIGH)
N 7 DUMMY RECGRD INDICATOR: o ~ o
Pell = AT LEAST ONE MINOR FRAME OF DATA wITHIN THIS RECORD'S SP
- 7.7 = NO DATA WITHIN THE SPAN OF THIS RECOPD. A DUMMY RECORD.
8 TIMELINE INDICATOR: e
' Nef = THIS RECORD LIES ON AN EXISTING TIMELINE
] 7.0 = THIS RECORD BREGINS A NE~ TIMELINE
e mQAIA»R%CQRD NUMBER e ]
E 10 - "SPARES
S 13 ' BO=X_ OFFSET USED FGOF. SMH BX _
1k \\\so Y OFFSET USED FOP SHMH BRY
-
- 16 WORDS .¥% TO 19 FOR SHH USE ONLY _
5 17
B 18
S 3./ -
2 273 291“ PERIOD AVERAGE,PREVIOUS HOUR.
53 21 SE-X »
= 22 GSE-Y ' SATELLITE POSITION VECTOR IN GSE COORDINATES
23 GSE-Z (AT TIHME OF FIRST POINT .IN THIS RECORD)
2 24=3b8  SPARES
i % ® % x % ¥ % % % HOYISTADT ALGORITHHM % = % % % % % % =_x%
B 169 PROLP (1} Ne17-D.4MEV PROTONS 1ST OF &
- 72 PROLP (&) Te17=3.4MEV _PROTONS 4TH OF & _
- 173 ALFLACT) Be12-U.25MEV ALPHAS 1ST OF 4
.. 176 ALFLA(Y) Mel2=3e25MEV ALPHAS 8TH OF &
Pl 177 HEAVYS (1) HEAVIES (Z>2) GT L.1MEV 1ST OF &
F s i8¢L HEAVYS (4) HEAVIES (2>2) 8T Le1MEV 4TH OF &4
= 183 PROHPL (1) S~10MEV PROTONS 1ST OF 4 -
L 184 PROHP 2 (4) 5-10MEV PROTONS 4TH OF &




Table 2 (Continued)
“18% PROFP2(1) 10-20MEV PROTONS 1ST OF & o
3 PROHPZ (&) T 13-2GMEV PROTONS 4TH OF &

¥ % Kk % % % % % % MANEUVER INFORMATION % % % % % % % % % %

189 MANUVR (1) MANEUVER INDICATORS FOR EACH OF THE IWELVE B
193 MANUVRI(2) 5 MINUTE(APPROX) INTERVALS OF THIS RECORD:

191 . MANUVR (3) .0 = NO MANEUVER IN THIS INTERVAL o
192 MANUVR (4) 7.8 = MANEUVER INDICATED DURING THIS INTERVAL
193 MANUVR(S) e . e _— : ?
194 MANUVR (6)

195 HANUVR (7))
196 MANUVR (8) _
197 MANUVR (9)
168 MANUVR (171}
159 MANUVR(11)
5T MANUVR (12}
k¥ ¥ & %k ¥ ¥ & k SHITH ALGORITHM (MAGNETOMETER) % % % ¥ % % % % % %
201 Bz (1) SPIN AXIS COMPONENT
202 - BX(1) SATELLITE-SUN LINE COMPONENT __ MAG FIELD VECTOR

273 BY (1) 3RD COMPONENT OF TRIA 1ST OF 67 VECTORS
274 BMAG(L) - MAGNITUDE
2715 BUELTA(L) © LATITUDE MAGNETIC FIELD VECTOR

as BPHI(1) LONGITUDE 1ST OF 6™ VECTORS

o

2ND THROUGH 59TH MAGNETIC FIELD VECTORS.

RARMSZ (3T

I3TH COF 30 SETS

555 BZI6T) SPIN AXIS COMPONENT
556 BX(&7) SATELLITE~-SUN LINE COMPONENT MAG FIELD VECTOR
557 BY(67). 3RO COMPONENT OF TRIAD 60TH OF 64 VECTOR
£53 BMAG (6T MAGNITUDE
559 BOELTA(6D) LATITUDE MAGNETIC FIELD VECTOP
NYSS BPHI(6T) LONGITUDE 63TH OF 64 VECTORS
% % % % % % % % % STEINSERG ALGORITHM % % % % % % = % % %
561 RAMAPL (1) AVERAGE VOLTAGE AND RMS (1535PKHZ )
582 RARMSZ(1). 1ST OF 30 SETS
619 RAMAPL (3D) AVERAGE VOLTAGE AND RHS (i7N3%KHZ.)
557 RARVSZI(3D) 3CTH OF 30 SETS
5231 RAMEPZ (1) AVERAGE VOLTAGE AND RMS (2TSKHZ.)
523 RARMSZ (1) 1ST OF 34 SETS
Te7 RAMAPZ (37 AVERAGE VOLTAGE AND RMS (27GKHZ.)




Table 2 (Continue’d)

* % % % x ¥ % ¥ % DE FEITER ALGORITHM * % * *x = % * % #-*'

; 797 PROLOZ (L) PROTONS 78-2u5 KEV  1ST OF 3
798  PROLOZ(1) PROTONS 536=-14CuKEV  1ST OF 3
199 ISOTRO (1) ISOTROPY INDEX 1ST OF 3
TUTTBEG . QUAD (LD CUADRANT | 1ST OF 3
w 835 PROLOYL (3) PROTONS 78-245 KEV  3RD OF 3
= 806 PROLO2 (3) PROTONS 536-1483KEV  3R3 OF 3
B g7 TSOTRO(3) ISCTROPY INDEX 38D OF 3
= 8118 QUAD (3) QUADRANT IRD OF 3
75 ¥ ok ok ok ok ok %k ¥ ¥x MEYEDT ALGORITHM ¥ % % % % % % % % %
' 89 LOWEE (1) LOW ENERGY S5=157MEV ELECTRONS RATE OF
814 LOWEE(2)

LOW ENERGY S=ISTMEV ELEZCZTSQONS RATE

Z \ U |
/ |
R I/ o/

9./ . P
2 (Q@J




Table 2 (Continued)

o $ & % &% % % % % % ANDERSON ALGORITHM = % = % % = % # % %

.. 681 EFLUX(Y) , PARTICLE FLUX, ENERGY > 15KEV 1ST oF 12
- 692 EFLUXE12) PARTICLE FLUX, ENERGY > 15KEV . 12TH OF 12
- 693 XRAY (1) COUNTS PER SECOND,27=37 KEV 1ST OF 12
= Tau XRAY(12) COUNTS PER SECOND,2R=37 KEV © 12TH OF 12

* % & ok & %k %k k k% BAME ALGORITHM % % % % % % *% % % X

755 IONPD(1) ION PSEUDO=DENSLTY (PARTICLES/CCY 15T OF 1

T 11 IONPD(12) TON PSEUDG-DENSITY (PARTICLES/CC) 12TH OF |

N 717 WINDPS (1) SOLAR WIND PSEUDO~SPEED (KM/SEC) 1ST OF 1
S 128 WINDPS(12) SOLAR WIND PSEUDO=SPEED (KM/SEC) 12TH QF i
.- 729 WINDPA (1) SOLAR WIND PSEUDO FLOW ANGLE (DEG) 1ST OF i
T 753 WINDPA(12) SCLAR WIND PSEUDO FLOw ANGLE (DEG)  12TH OF 1

* % & % % %k % % % SCARF ALGORITHM = %» ¥ % * x 2 % % %

, 741 PLAZ1(L) PLASMA WAVE 3I1HZ  MAX. VOLTAGE 1ST OF_ 12
| & 742 PLAIK(LI) PLASMA WAVE 1KHZ  MAX VOLTAGE 1ST OF .12
= 743 PLAZIK(L) PLASMA KAVE 31KHZ  MAX VOLTAGE _ 1ST OF A2
Py 744 _ PLANT(Y) PLASMA WAVE ANTENNE STATUS ST OF 12
- 785 PLA31(12) PLASMA WAVE 3iHZ  MAX. VOLTAGE  12TH OF 1
L 786 . PLALK(12) PLASMA WAVE 1KHZ -MAX VOLTAGE 12TH OF 1
o 787 PLASIK (12} PLASMA WAVE 33KHZ _ MAX VOLTAGE 127TH OF 13
. 788 PLANT(22) PLASMA WAVE ANTENNA STATUS 12TH OF 1;
i - :
§f7 % % & % % % ¥ % » VCN ROSENVINGE ALGORITHM % ¥ % % % % % % % =
[ : N . T
P 78% PARTLO(L) PARTICLES, LOW RANGE 4-5TMEV/NUCLEON  1ST-OF
- 192 - PARTLO(Y4) ~ PARTICLES, LOw RANGE 4=5THEV/NUCLEON  4TH OF
tT ) 793 PARTHI (1) PARTICLES, HIGH RANGE 1g8=77MEV/NUCLEON 1ST OF
17T ) = :
796 PARTHI (4) PARTICLES, HIGH RANGE 18~7FMEV/NUCLEON 4TH GF
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The objectives of the ISEE-3 magnetic field experiment are

investigate the following:

(a) The effect of solar activity on the interplanetary

magnetic field and solar wind parameters.

(b) The persistence, as well as changing character, of

corotating features in the solar wind.

(c) Changes in large scale solar wind features over

great distances, by correlating with data from

planetary missions (Pioneer Venus, Pioneer Saturn and

Voyager) .



(d) Waves and other irregularities in the solar wind,

their frequency content and phase relationships.

(e) The velocity of propagation and dispersion of field
fluctuations between ISEE-3 and ISEE-1l & 2, while

the latter are in the interplanetary medium.
(f) ©Plasma instabilities in the solar wind.

() The response of the magnetosphere to solar wind

variations.

(h) The relationship between solar wind parameters and

the extent and properties of the earth's magnetosheath.

2. Instrument Description

The ISEE-3 magnetometer experiment consists of a sensor
mounted at the outboard end of a 3-meter boom and an electronics package
located within- the main body of the spacecraft. A Project-supplied
data processing unit (DPU) provides 2-way buffering between the
vector helium magnetometer (VHM) electronics package and the spacecraft
data system. It conditions the spacecraft command and control signals
for use by the instrument and it buffers the magnetometer outputs as
they are read’into the main telemetry stream. In addition, the DPU
generates a magnetic sector pulse for on-board use by other experiments.

To simplify data reduction, the VHM sensor is mounted with
its sensitive axes parallel to the principal axes of the spacecraft.

The sensor detects the three components of the ambient steady-state
magnetic field vector and fluctuations in these components up to 3 Hz.
The operating principles of the VHM sensor are based on the effect of

an external magnetic field upon the efficiency with which a population of

metastable helium atoms may be optically pumped. Figure 1 illustrates
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several of the essential parts of the instrument. In the sensor,

a collimated beam of infrared (IR) radiation from a helium lamp

is circularly polarized to optically pump metastable helium

atoms in the absorption cell. Properly phased sweep currents drive
three mutually orthogonal coil pairs surrounding the cell‘and create

a constant—amplitude.rotating field vector. The sweep vector intensity
modulates the emerging IR radiation. Brightness variations are then
converted into a low frequency electrical signal at thé IR detector.
When no external magnetic field is present, only the second harmonic

of the applied sweep frequency appears at the detector output. The
main electronic assembly is designed to sense departures from the

pure second harmonic signal. Synchronous demodulators are used to
generate currents that are fed back to the helmholtz coils

at the sensor. In this closed loop mode of operation,.the ambient
‘magnetic field acting upon the sensor is nulled to zero, and the three
feedback currents accomplishing the nulling action are read as outputs.
A multiplexer and a 9-bit analog-to-digital converter (ADC) are used
iﬁ the process.

The three field components are sampled in rapid succession
with less than 10 milliseconds of skewing. Each 9-bit conversion
includes the sign of the component and eight bits of amplitude 4nfor-
mation. A 27-bit vector measurement is then combined with three
additional bits that convey which of eight ranges the instrument is
operating onmn. These.data are held iﬁ a 30-bit storage register until a
readout is requested by the spacecraft data system. At the nominal

telemetry rate, (2048 information bits per second), six vector readings

e



are acquired each second. Theybare nearly equally spaced in time
(e.gf, to within 4 milliseconds at 2048 ibps). The instrument's
sampling rate scales directly with the prevailing telemetry rate.
The VHM has eight linear operating ranges giving

a wide, effective dynamic range. Normally, it is operated in
a mode where the upranging and dovmranging take place automatically.
However, it can be commanded to any specific range through a
sequence of ground commands. In either mode, all three axes
switch range at the same time. Table I lists the eight
operating ranges and the number of nanotesla (gamma) per least
significant bit (LSB).

| The instrument's calibration is checked in flight on a
weekly basis by commanding the VHM in-flight calibration (IFC)
sequence. Prelaunch mechanical alignment of the sensor was
determined within 0%1.
B. MAGNETOMETER DATA POOL ALGORITHM DESCRIPTION

1. Data Conversion

The ISEE-3 data pool algorithm for the magnetometer experimen;
converts telemetry counts into field units, performs intermediate
calculations and averages the results. The basic relationship used
for the conversion is: ' e

B, = K, x (M, - 255.5) -0, , fori=X,Yor Z, and r = 0,1, ...7
i i,r i i,r ,

Where: (a) Mi is the telemetry count of the ith component of a

given measurement.

¢)) L is the ith axis scale factor (gamma/count) for VHM

b

operating range r.



TABLE I

VHM OPERATING RANGES

Range . - Full-Scale Sensitivity
Number gamma _o gamma/LSB
(1 gamma = 10 tesla) '

0 +4 0.015

1 413 : 0.051
2 | +43 0.17
3 +145 0.57
4 | +632 2.5
5 - +3,870 15.0
6 422,630 . 88.0
7 . +136,000 530.0



{c) 255.5 is the nominal zero level count for each 9-bit

component measurement.

(@) 0i r is the offset field (gamma) at the sensor location
s

with respect to the nominal zero level. ’ -

Both Ki and Oi , are stored as 3 x 8 arrays. Provision is made in

t >

the algorithm for automatically updating the elements of Oi;r using

the magnetometer data from the previous time interval processed. The
scale factors K‘,r are checked weekly in flight but are not automatically
updated since they have been found on earlier missions using similar
instruments not to change significantly.

Once the measurements have been converted from telemetry
counts into magnetic field units, each vector is transformed into an
inertial coordinate system baéed_upon the spacecraft spin axis and
the direction‘toward the sun. At the nominal 2048 ibps telemetry
rate, the data pool algorithm acquires-updated'atitude information
from the spacecraft's sun sensor once every 32 seconds. For each
field measurement, the time difference is determined between it and
the last occurring valid sun pulse readout. Using telemetered knowledge
of the spacecraft spin rate, the algorithm then performs a matrix
muléiplication which rolls each measurement back through an angle
corresponding to the time difference. Vector-by-vector, the cq@ponents

A

are transformed into the inertial coordinate system based upon S,
the direction toward the sun and i, the + Z spin axis of the ISEE
spacecraft. These iﬁertial coor&inates are called the ISEE
Inertial (IS) system and are illustrated in Figure 2.

fter the magnetometer data have been despun into ISEE

inertial coordinates, a vector magnitude and two angles are computed

for every set of component values. Every vector measurement is

-7
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¥ .
therefore represented in both rectangular and spherical form. The angle

GB is the field latitude in the IS system and ¢B the longitude angle.
The six quantities thus determined are then separately averaged to form
l-minute averages appearing on the data pool tape:

Byrs, Byrs, Bars, Bl S, %

Precautions are taken to avoid errors which can result from averaging
azimuth angles that lie in the semicircle containing the 0°/360° branch cut.
Both spherical and rectangular field component averages are
included in>the pooled data because the two representations convey
different information. The average field magnitude, for example, could be
large and nearly constant during a natural disturbance while at the same
time the field direction is so variable that the cartesian components
.average to small values. Thus, the field magnitude determined from the
three component averagés could be quite small. The difference in the two

representations of B magnitude gives the power in the fluctuations, i.e.,
2 2 2 2

2 —— — - —
= - + +
oz = |IB] Brrs * Byrs T Bz1s
The user of the pooled data should be aware however that the six field
" averages are liable to be somewhat in error owing to the preliminary nature

of the offset estimates used in the data reduction.

2. Offset Determinations

It is expected that when the pooled data are processed, the

magnetometer offset will be known to Ofl gamma. However, the precise
values will zlways be lagging because an extended interval of data is
required to determine them accurately, (e.g., -~ 1 month). When the
algorithm uses biased estimates of the offset field components, the
spacecraft spin frequency modulates BX and B- . The spin modulation

IS YIS

is averaged'out in the pooled data variables EXIS and EYIS’ but not in



1

]B], the average of the instantaneous vector magnitudes. Futhermore,
biased estimates of the Z axis offset field component are reflected
directly in the quantity EZIS‘

In order to keep the offset érrors low, the algorithm
computes hourly estimates of the two offset field components in the
spacecraft spin plane by separately averaging the X and Ynaxis
measurements. The new values are then used to update the spin plane
offsets in the next hour's processing. The offset component parallel
to the spacecraft spin axis is also estimated ﬂourly by determining
the value of Z axis field which minimizes the variance in the square
of the field magnitude. However, from hour to hour these estimates
are characterized by a fair amount of statistical scatter. Thus, the
hourly spin axis offset field estimates are themselvés averaged over
one week and the result is used as the Z axis offset in the next week's
processing. Many of the magnetometer parameters on the data poocl tape
are sums or products of the instantaneous vector components used in
determining the offsets to be used on the following tape. The
offset values used in creating the current tape are also given so
that, if it becomes necessary, results may be corrected when more
accurate values become available.

Attempts have been made in the data pool algorithm to subtract
small interference fields known to originate on the spacecraft.  Tele-
metered knowledge of the state of interfering subsystems is used for
accessing a look-up table that gives the values to be subtracted from
the magnetometer data. The algorithm aiso edits out data for time
intervals during which the instrument is undergoing an in-flight

calibration sequence, or when a spacecraft attitude maneuver is underway.

-10-



3; Sources of Error

Errors in the apparent field direction can come about not
only when incorrect offset field estimates are used,

(e.g., tan-% [O.ly error/5y ]Bl] ~1°),

but also thréugh timing errors. Incorrect determinations of -the
occurrence of a sun pulse, or the time at which a vector sample was
acquired, or an incorrect estimate of the spacécraft spin period can
all lead to an error in the inertial field longitude./ The algorithm
assumes the nominal values for the spacecraft clock frequency and

for the telemetry frame rate. Early indications are that the actual

values are within 0.1% of the nominal frequencies. The resulting
roll errcr in the pooled data is therefore less than 0.001 x 360° (max),
or less than one-third of a degreé due to this cause.

The algorithm also assumes the nominal mechanical alignment
of the two oppositely directed spacecraft sun sensors, and of the VHM
éensor itself. Prelaunch optical sighting and electronic calibrations
showed the pulse coming from each sun sensor to be within 0.35° of nominal.
Furthermore, all three magnetometer axes were found tc be within 0°%1 of
nomiﬁal. Generally speaking then, the probable error in field direction
determined from the data pool tapes is approximately a degree or two.
Larger errors can occur, however, when the ambient field become;7small
compared to the typical interplanetary value at 1 AU. This error comes about
because, in a fixed analysis time on a multirange instrument, the uncertainty
in the offset field estimates is not necessarily reduced in direct

proportion to the ambient field.

~11~-



THE 3-D RADIO MAPPING EXPERIMENT ~~ STEINBERG

Experiment Description

The principal purpose of this experiment is to map the trajectories
of type III solar bursts by determining the angular ccordinates of a »
localized source as a function of frequency and time. The radial distance -~
may be obtained by triadblation with observations from another satellite,
or from assumptions about the density of the interplanetary medium.

Two perpendicular dipole antennas are used. A 90 m tip-to-tip antenna
in the spin plane of ISEE-3, referred to as the S antenna, sees a signal
which is modulated because of the changing aspect of the source due to the
spacecraft's rotation. The Z antenna is 14 m tip-to-tip,along the spin axis.
From the S measurements, the azimuth and strength of the source are obtained.
Comparison of S and Z observations provides the elevation of the source from
the spin plane and an estimate of its angular diameter.

Measurements are made in 12 frequency channels, between 30 and 1980 kHz,
in each of two bandwidths, 10 kHz (B), and 3kHz (N). Every 1.5 seconds
(which is nearly one-half spin), one measurement of Z and 11 of S are made
for one frequency channel in each bandwidth, interleaving B and N observations.
This provides nearly the full range of modulation possible from the S antenna.
(At data rates lower than 2048 bps, proportionally fewer S samples are taken.)
The frequency channel is selected according to a fixed 72 step program, de-
signed to observe each frequency at uniform intervals but with shorter inter-
vals for the higher frequencies. Alternate modes of observation are possible
using only the B or only the N bandwidth.

For any single measurement, the signal passes a logarithmic square-law
detector so that the output receiver voltage V is roughly proportional to
the logarithm of the antenna temperature T,. V is digitized into 256 steps
between 0 and 5. '

ko

Algorithm for the Data Pool Tape

Average voltages at two frequencies and the rms values are supplied on
the data pool tape. The averages are made of all the S B samples at the
.selected frequency which were obtained in successive 128 second intervals
(one major frame at the top data rate). The tape record contains 30 averages
{one "ISEE hour") at 1000 kHz, each followed by its rms value, after which
come 30 averages at 233kHz, each followed by its rms value. (if only N
band observations are being made, averages are of all S N samples, and the
lower frequency is 188kHz. There is no flag on the tape to denote this.)

The average voltage measures the strength of the signal.. The rms values
are a good indicator of the degree of modulation present; the larger the
rms value, the more deeply modulated is the signal, denoting a narrow source
near the spin plane. The full data record is needed for direction finding.



T e g e

An approximate transformation between voltzze ani antenna temperature

is
log Ty = 5.238 + 0.Ti2%V + 0,132%V° 1000 kHz
log Ty = 6.217 + 0.TI2%V + 0.132¥V> | . 233 Kiz
-2 -




NOTES ON THE SOLAR WIND PLASMA PARAMETERS
ON THE ISEE-3 DATA POOL TAPE

Quantities have been derived by approximate algorithms only; to
distinguish these from more accurate quantities we have referred to
these quantities as the pseudo wind speed, pseudo density, etc. The
following caveats and comments apply:

1) IONPD (ion demsity) is in units of cm~3 and can have
values ranging from O to 100 cm~3. Because of a number
of factors, including the fact that only relatively
simple-minded algorithms can be used for the data pool
tape, we can't quote an accuracy any better than a
factor of two for the ion density.

2) WINDPS (speed) is in km sec~l and we expect values
ranging from 250 to 850 km sec~l, with an accuracy
of + 57%.

3) WINDPA (direction in the plane of the ecliptic) is in
degrees, and we expect values ranging between + 15° of
the solar direction with an accuracy of + 3°,

No background corrections are made and the values are instantaneous
as opposed to averages,



DESCRIPTIVE EXPLANATION - PLASMA WAVE DATA ON
THE ISEE-3 CCMMCN DATA PCOL TAPE
by
Frederick L. Scarf

The ISEE-C plasma wave instrument has three spectrum analyzers with a
total of 19 different frequency channels that cover the range from 0.3 Hz
to 100 kHz. The main analyzer, which uses 16 continuously active automatic
gain control zrolifiers, gives two complete spectral scans per second in

each of 16 filt hanneis. The instrument sensors inciude a high sensitiv-

@
5
O

ity magnetic search coil (B), ard electric antennas with effective lengths
of B5 meters (U-axis or V-axis) and 0.5 meter (short-£) [see Scarf et al.
(1978) for a detailed description of the instrumentation]. The plasma wave
output on the common data pool tape containé the peak values {(uncalibrated
output voltages; 5-minute accumulations) from three channels of the main 16-
channel analyzer (31 Hz, 1 kHz and 31 kHz), a]ong‘with an indicator of the
anterma in use (U, V, short-E or B). The calibration data and a brief inter-

pretation of the ISEE-3 plasma wave output on the data pool tape are given

- below.

" The top part of Figure 1 contains a typical production plot of the full
output from the 16-channel analyzer, and this serves as a reference for the
data pool tape explanation. For all channels; this production plot has both
peaks (isolated dots) and averages (the tops of the blackened regions) com-
puted .using 128-second accumulations of telemetry output values (0 < ¢ < 5
.voltsz, and the sensor-in-use is indicated below the time axis. This plot
shows whistler mode activity (17.8, 31 and 56 Hz channels), impulsive ion
acoustic wave bursts (sporadic activity with high peak-to-average ratios in
the 311 Hz to 5.6 kHz channels) along with solar radio bursts, electron
plasma cscillations and auroral kilometric radiation {on the 31 kHz, 56 kHz
and 100 kHz channels). The bottom figure contains a plot of the common data
pool tape output from the same day,-and a comparison of the two drawings gives

a general indication of the way to interpret the data pool plots.



The calibrated E-field spectral densities can readily be derived from

the telemetry output plots because for each channel the E value [in volts/

meter (Hz)]/z] is related to the telemetry ocutput (¢ - 0 to 5 volts) by
E = a€§b¢
For either of the long (U- or V-axis) antennas, the calibration table
is | '
Channel | 31 Hz I kHz 31 kiz
a ] 106x 107 1 197 %1070  3.26 x 107
b 1.5217 , 1.9567 L 1.9616

(]

For the short antenna, we must use E{short) 74 x E(long). The B-sensor
can be connected to the 16-channel analyzer and in this case we can use the
same b-values with a(B) = 3.2 x 10-5 Y/’(Hz)”2 at 31 Hz and a(B) = 9.7 x
10’7 *(/(Hz)]/2 at 1 kHz (the search coil is not sensitive at 31 kHz). For
the common data_pool plots the sensor-in-use is given by the horizontal
dotted line, according to the following code: 1 voit level for short
electric, 2 volt level for U antenna, 3 volt level for V antenna, and L voit

fevel for search coil,
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NOTES ON THE 4~57 MeV AND 18-70 MeV
° PROTON + ALPHA COUNTING RATES

by
T. von Rosenvinge

.The ISEE~3 Medium Energy Cosmic Ray Experiment has two High Energy Telescopes
(HETs) which are designed to measure the charge composition of energetic particles
from charge 1 to charge 26 over an energy range from a few MeV/nucleon to several
hundred MeV/nucleon. One of these telescopes is shown schematically in Figure 1;-
the telescope is cylindrically symmetric around the :
vertical axis in the figure. Protons (and alphas)
which enter A; and As but not C4 or the guard lie
in the energy interval 4-57 MeV/nucleon (the guard A,-8 CHE £ 0.15 MM
"detector" is the composite of the ring detectors
which encircle each of the "C" detectors; cf. Fig- 28
ure 1). Such events are counted by rate counters
during the half of the time when each telescope is
in high gain. This rate is characterized by the
coincidence condition Aj+A9-T4+Gl. Particles det-
ected to satisfy this condition are referred to as
A~Stopping (or AST) events. Protons (and alphas)

which enter Bl and By but not C1 or the guard lie o Ay-8 CHx0.I5MM
in the energy interval 18-70 MeV/nucleon. Such S0 c1- 0.8 CM' s 3mu
B-stopping (or BST) events are characterized by £%§%>¢f15“'s""
the coincidence conditions Bj+B2.SB-T1.Gi. These ¢ 2 4§§§%>%¢£C¢xsuﬂ

e

rates are also available less frequently as sec- qscuhsnu

tored rates. ‘__;;’\ﬁé..—a, acMix2MM

The spirit of the data pool tapes is that it 1
should be "quick and dirty", i.e. in return for
simplified algorithms for data analysis it will be
possible for a wide community to gain access to
data from a variety of experiments simultaneously
and long before detailed data reduction can be
completed, In this spirit we provide 15 minute 752::
averaged values of the counting rates Aj.Aj-C4-G1
and B1*B2-SB.T1+G] from one of the HETs (HET-II). HIGH ENERGY TELESCOPE (HET)
In our own detailed data reduction we will use
pulseheight analysis data for the A-stopping and
B~stopping events to remove background events, to
separate each charge, to correct for edge effects,
and to tagke into account the energy dependence of the
geometry factor (for AST the geometry factor for each telescope varies from .82
to 1.24cm?-steradian and for BST the geometry factor for each telescope varies
from .82 to 1.69cm?-steradian). We will also examine sectored rates to deter-
mine spin aliassing and we will assess dead-time corrections at high counting
rate levels (25,000 counts/sec). None of these is considered in the algorithm
which has been used for the Data Pool Tape.

B,-8 CM'x 2MM

Figure 1



" Low Energy Proton Experiment

The low.energy proton experiment on ISEE-3 consists of three
iaentfcal telescopes, inclined at 300, 60° and 135o respectively,
to the spin axis of the spacecraft. Each telescope measures
protons in the energy range 35 keV to 1. MeV, in 8 logarithmically
spaced channels. The output of eéch telescope is separately stored
for each of 8 equi-angular sectors, and this applies to every energy
channel except channel 8, which has only 4 equi-angular sectors. A
general outline of the experiment is given by Balogh et al (Geoscience
Electronics GE16, 176, 1978). Detailed descriptions are to be found
in Balogh and Iversen (Space Sci.lnstrum. 3, 187, 1977) and van
Rooijen et al (Space Sci.lnstrum. - to be published 1979).

The data on the Data Pool tape is taken from the telescope
inclined at 60° to the spin axis i.e. 30° from the equatorial plane
of the spacecraft. Two particle fluxes are supplied, obtained from the

spin~averaged values for Channel 3 and Channel 4 combined, and from

Channel 8. These correspond to energy ranges 91-237 keV, and 1.0 MeV
to 1.6 MeV, respectively. The data are averaged over 21 minutes and
20 seconds; so that three sets of values are supplied per data record
on the tape. The start of the first averaging period corresponds to
the first time in the record. The fluxes are expressed in p cm™

sterad”! sec”!, using a geometrical factor of 0.05 cm? sterad.

A measure of parficle anisotropy is also supplied. It is taken
from Channel 8 and consists of the value tuax = 'MIN’ where lMAX and
wax * Tmin

‘MIN are the maximum and minimum counting rates observed in the four
sectors of Channel 8. Also given is the number of the quadrant in
which | was observed i.e. 1 to 4, |If |

MAX max "~ Ml
inserted in this value. The convention for the numbering of quadrants

N the number 5 is

with respect to the spacecraft-sun line is shown in figure 1, which is
Sun a projection in the ecliptic plane, '
T looking down from the positive 2 direction

(S.E co-ordinate system).
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In interpreting the data caution needs to be used, and it is _
strongly recommended that all users of the data verify and/or clarify
with the Principle Investigator any uncertainties or peculiarities
concerning the data.

To assess the statistical accuracy of the data it should be
remembered that converting the flux back into a counting rate,
using the geometric factor and the time averaging period will only
give the minimum error, since some data may have been rejected in
forming the average. . :

So far as the physical significance of the data is concerned it
should be remembered that many of the events seen by this experiment
are strongly collimated in azimuth as well as longitude, so that the

intensity seen by one telescope may be significantly lower than the

intensity observed in the direction of maximum jintensity relative to the

ecliptic plane. With regard to the anisotropy'measurement it should be
remembered that many of the events observed have steep energy spectra,
so that the statistics in Channel 8 may be insufficient to record a

very strong antsotropy which exists in the lower energy channels.

-
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Introduction : -

The Internaticnme’ Sun-Farth Explorer Mission is a joint NASA/ESA
project intended to sTudr the earth's magnetosphere and its response
to disturbances iz thz solar wind. The ISEE-3 spacecraft is positioned
'240_earth radii usszw=z2 of the earth's bow-shock.and observes the —.-
olar wind flnwiﬂg::aaz:_s-tba sarthrwhile the—IbEE—i and 2 spacecraft =
make observations in zr mesar the magnetosphere.. project has beem
described in detail >y Czilvie, et al. (1977).%4 The primary purpose of
the ISEE-3 data pool tas2 is to make basic quantities measured at ISEE-3
readily available beyond the individual experiment groups making the

- measurements. This Is particularly desirable since the emphasis of this

mission is on utilizizgz simultaneous data from all three spacecraft.
The data pool tape €oes have some limitations, however. For example,

- the time resolutiom z=—A s=2lection of data is llmited. Also, the

algorithms for tramsfcr—ing measured quantities into physical units

are generally not as cozplex as those that experimenters may eventually
use in reducing their Zz2:2. On the other hand, many users will profit
more by quick access o somewhat imperfect data than by eventual access
to more refined datz. Tor instance, an experimenter can use the data

‘pool tape to identifr interesting time periods and hence greatly reduce

the volume of refired dzcz which he may request from another experxmenter.

The data pool t=zp= is °r roduced at Goddard Space Flight Center by the
Information Processizz Diwision (IPD) using algorithms provided by each
experimenter. IPD dozs Its best to process the data accordingly, but
it is staffed by progr=——ers and not scientists and hence cannot be
held responsible for cifying, for example, subtle changes in instru~-
ment performance, Iimizztions of experzment response, or 1nterference
to an experimentﬂ;y o ' -

In order, the=m, for 2 user to make sensible use of the data pool
tape he requires a go>Z Zzscription of each experiment, a description
of the tape format =zo3 = description of the algorithms used. The first
of these has been providsd in the IEEE transactions on Geoscience Electro—
nics, July 1978, Volum= $2-16. It is intended that the remaining items

be supplied in part br the present document. Following this introduction,-

we have provided notss oz the ISEE-3 data pool tape together with the
tape format,. This przcedes sections which have short write-ups from
each experimenter regz=—ding the method by which their data is reduced
to yield the quantici=s oz the tape and appropriate caveats. Finally

there is a list of Princizal Investigators with addresses and telephone
numbers. : -

* (Ogilvie, K. W., voo Resenvinge, T. T. and Durmey, A. C., Science, 198,
#131, 1977.




NOTES O THE ISEE-3 DATA POOL TAPE

GENERAL DESCRIPTION AND USAGE

- 1., Structure of the Data Pool Tape

Each data pool user receives one reel of tape per week. This
tape may be 7-track 556 f#ipi, 9-track 1600 lgpi, or 9-track 800
i, depending upon the user’s preference. All tapes are odd
parity. Inter-record gaps are .65 inch for 9-track tapes and
+75 inch for 7-track tapes. :

(B) Files

Data pool information for a 7-day period is presented as a single
tape file, beginning with a label record and ending with a
standard tape mark (EQOF mark). .All records,.inciuding the label, -
are of the same length. The data pool file contains approxi~
mately 160 data records-spanning 7 days of telemetry data.
Redundant telemetry data (due to overlap in ground station
coverage) has been removed. The data pool file coincides in

time with a "shipping group" of the usual telemetry data (decom
tapes) which is sent to each experimenter. "

The data pool file appears 3 times on the tape for redundancy
backup. ©See Figure 1. :

(C) Data Words

(1) Word Size

_Each data pool tape is written in computer words.of.a . =~
length compatible with the intended user's computer. Tapes
thus constructed can be read directly into the user's
computer with no reformatting. This holds true for both
7—-track and 9-track tapes. TFor example, records intended
for use with a CDC 6000 series computer would appeat as .
packed strings of 60-bit fields. Om a 9-track tape, each-
such 60-bit field occupies 7-1/2 tape characters. But the -
total number of words per record is an even number, so that
the 60-bit fields can all be written in pairs, 15 tape
characters per pair, and thus cano be read normally by the
CDC. (Other combinations of word size and tape type work
out in a similar fashion). : '
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Figure 1. Data Pool Tape
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(2)

(3

Floating Point Format

The entire data pool tape, the file label record and all

data records, are in floating point format. (This provilles

a uniform, standard appearance of all informatiom, fac111tates
conversion to the various computer word sizes, and simpli-— :
fies tape printing and verification). The floating point
representation used on each tape is specified by the user,

.and, llke the Word sl_zea is compatible thh the computer - -

Most data pool tape quantltles are orlglnally computed in

floating point and should be interpreted as such. Certain
items, however, are obvious as integer values converted to
floating point representation (day-of-year, seconds-of-day,

-clock, various indicator flags, ete.}. The user may inter—

pret such items either as floating point {in which case

- appropriate precautions should be taken to prevent p0391ble

truncation during conversion to integer).

Missing Data

"Missing data items are indicated by a negative wvalue fill

code im place of the migsing item. The exact value of the

-£i11 code is dependent on the type of floating point used,

but will in all cases be out31de the legltlmate range of any
data item.

Missing data pool items may be the result of gaps in data
recovery at the ground stationm, or the result of data
being rejected by one of the experiment processing aloorlthms

It is possible that uncertain conditions may lead to a data
pool result of questionable validity. Rather than be rejected,
such results may, in certain cases, be presented as the

megative of the actual result. Thus, a negative number other

than the fill code, if in a field which should normally be

positive, represents a doubtful result and may be used, but
with caution. (Note that this does not apply to those values
which may normally be negatlve, such as magnetic field com—
ponents). :

Data taken when,the spacecraftr is 1nven01neer1ng format is
rejected by the data pool program.




- IT. Conteuts of the Data Pool Tape ‘ ' -
(A) Time ' : .

The time values given on the data pool tape are UIC (Unlversal
Time Code) ar the time the data was tramsmitted from the space- -
craft (i.e. transmission lag time has been removed). Times

have been smoothed 'to remove random erroxs. and then verified

Wby 1nterccaaa.1son among all the.ground statlons. "Time is

' (B) Clock

The clock tsad on the data pool tape is 2 minor frame counter.
It is comstructed by combining the 24-bit raw spacecraft clock
with part of the frame counter. (This is the same clock as-
used on th telemetry data tapes). .
Since the fmll clock will neot fit in all types of floating point
works witheut truncation, it is broken into 2 pieces, the low
order 21 bits in one word, the remaining high order portion in
another. Th=z full clock can be reconstructed by converting both .
clock pieces to integer, then adding them together. :
Tt should be noted that time, rather tham clock, is the primary
reference for data pool items. Clock is subject to rollover
within the data pool file, as well as to unpredlcted jumps
forward or :aC{ward

(C) TimelinesA

The time versus clock relatlonshlp, may not be linear throughout
the entire data pool file. Breaks occur if the bit rate changes,
at end-of-ye=ar, and if the clock jumps or rolls over. A segment
of data in which time versus clock is linear is defined as a
time/clock baszline or "timelime."

Data sccumulization intervals for experiment.algorithms do not
continue across rimelines; that is, each data pool quantity-
is computed using data which begins and ends in the same time—
line. See Tigure 2. ,

(D) Data Records B
Data records are fixed length, 810 words long. A full record
holds 64 minutes of information.

Within a tizsline, each_data record represent :

tition in time, Data items are positioned within the records

by time, relative to the start of the record (see “Time Tagging,”
below). Fill code is substituted where data is unavailable. If
a gap in dsta coverage greater than 64 minutes occurs, it is
possible that an entire record will be £ill code. In this case
the dummy record indicator is turned on.
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FILL CODE-

i

Seseerane

]

SPACECRAFT CLOCK ———s-

Spacecraft Clock
Last record of timeiine contains fill bayond the end of tha timsiine.

i . . . : . .+ . ’
A new timeline begins due to a ciock reset. No gap.in data coverace.

Data gap within a record rest_zi‘;s in fill code.

- New txme}me beums du= to 2 kit rate change.

fal tha record following
d as if data were prasent.

Large datu gap results in an entire racord of fill code. Note
the all-fill record begins with fiil, By T has a start time assignz

New nmnlma bﬂgm duetoa i:it rz2t2 change.

Fizure 2. Timeline Structuring
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_20—m1nute 1~ge'vals, (6) 2 per record 30-m1nute‘1nbervals~
"{7) ance per x

The format of the data record is given in Table @Q, .

Time T

e

g-r‘
aa

-

(

J
uf\ o

£y

There are é=sven types of data pool information, accordlng to

: frequency of readout: (1) 60 per record, l-minute intervals,,

(2) 30 per racord, 2-minute intervals; (3) 12 per record, S-mlnute'
interval; {%) 4 per record, 15-minute intervals; (5) 3 per record,

(F)

The start rize of the data record (words l and 2) is the start
time of sampling interval number at all seven frequencies of.
readout. The start times of subsequent 1ntervals are ccmputed
relative to interval number 1.

Examples (Réfer to Table 3):

Example 1 — The magnetic field vector {Bz(l)YBx(l) By(L)}, in
words 201-203 was computed for the 64-second 1ntervalfbeg;nn1n0
at the record start time.

The vector i3z{(60), Bx(60) By(60)} , in words 555—557 was

computed over the b64-second interval beginning at t‘(re cord
start time) + (59 x 64 seconds). Similarly, vector {Bz(3),
Bx(3), By(3)} , words 213-215, was comput ed over the 64~second .
interval begimning at t=(record start time) + (128 seconds).
Example 2 —— Find the energetic particles flux, energy >15 MéV
at a point in time 20 minutes from the start of the record. C
: : ‘ : C ")

The required information set is from the Anderson algorithm,., -
words 681-632, Tazbeled EFLUX (1) - EFLUX (12). This data is
given.at. 1n:arrals of 5 ISEE-minutes or every 320 secands. Let
RST equal the record start tlme. _Then,

RST + 20 min = RST + 1200 sec = RST + 3.75 intervals

 The desired val.e ouid thus be béstzipproxigatéd by~iﬁﬁerval

No. 4, word 684.
File Label

The file label record, Table 1, contains identification and
accounting information for the data pool file. It also contains
the minirmum ané maximum spin periods encountered over the 7-day
file period, an index to all timelines in the file, and
magnetometer parameters. The record is padded to the length of
the data records.

As indicated in Table 1, the first 1440 bits should be ignored
by the user. These bits are used for intermal accounting pur—
poses by Goddard Space Flight Center.



WORD

DESCRIPTION A : o

_ NUMBER®

Py

(ALL VALUES ARE_FLOATING POINTY).

:{»’&HﬂwaTS 5097

N

b N+1 SATELLITE ID NUMBER o .
47 N+2 INTENDED RECIPIENT CF THIS TAPE. (SFEE TASLE 21
N+ 3 YY,START OF FILE, 2 DIGITS OF YEAR.
4y N+4 DDD,STARTY OF FILE,DAY OF YEAR
SO N+5 SSSSS,START OF FILE,SECONDS OF DAY.
5] N+6 YYSEND OF FILE,2 SIGSITS OF YEAR.
ST N+T bbb, ENQVOF FILE.,DAY OF ¥YEAR,
S3N*5 SSSSS,END OF FILE,SECONDS OF DAY. o
“TR+9 T HIGH ORDER BITS. 7 CLOCK AT START OF THE DATA POCL FILEw
N+ LOW ORDER 21 BITS. CLOCK AT START OF THE DATA POOL FIL:a ’
N+l GROUP NUMBER (COSRESPONDING TO THE TELEMETRY DATA TAPE GROUP NUMBER)
N¥12 MINIMUM VALUE OF SPIN PERIOD FOUND ~ITHIX THIS FILE ¥N SFLO%35»
N+13 MAXIMUM VALUE OF SPIN PERIOD FOUND. wITRIN THIS FILE IN SECGNDS. .
N*18 SHHA Z-0FFSET USED FCR THIS RUN. S o ,
NS SMHZ  NUMBLR OF ESTIMATES MADE FGR Z2-0 FFSET ASOVE. » R )
N+ 16 SHH3 ALPHA USED FQR Z~QFFSET ABOVE.
_ N#L7 SMHE GROUP NUMPER OF THE DATA GROYP USED TC DETERMINE Z-OFFSET.
N+i8 } ) : - R
- SPARES.
N+ET o B
TN+81 NUMBER OF TIME LINES (MAXIMUM OF 8%}
N+¥32 START DAY OF YEZZ (1)a
N+83 START SECSNDS OF DAY (1).
Nrgh HIGH ORBER BITS OF THE SPACECRﬁrT CLOCK €2).
“R+35 TL0W ORDER 23 =XI73 OF START SPACECRAFT CLOLK (€3l. )
N+$85 BIT RATE (1.5 FOZ 512 BPS, 2.4 FOR 1724 BPS ANDy 5.0 FCR 27348 BPS}
TN+87 "STARY RECCRD NUMBEIR. o o R ' T
‘N+5655 START DAY OF YEAZ {51,
bN+657 START SECONDS OF SaY (83).
H+558 HIGH ORDER BITS ©F START SPACECRAFT CLOCK (81),
H+659 LOW ORDER 2% SITS OF START SPACECRAFT CLCCK (87}, B _
N+56L: BIT PATE (1.0 FOP 512 BPS, 2.4 FOR 1723 BPS AND, B.3 FOR 2738 BPS}
N+E6 STARYT RECORD KNUMBER (80). -
N+56.2

e8]
por @
[

- FILL 70 EQUAL DATA RECCRD LENGTH.




Do ' Table 2: [DATA POOL — DATA RECORD -~ - - -
DESCRIPTION - © , -
(ALL VALUES 4RE FLOATING POINTY -
DAY OF YEAR,RECGSD START o o

" SECONDS COF DAY,RECORD START
CLOCK,RECORD STAST. HIGH CRDEPR PO rfcn
__CLOCK.RECQORD STA=T. L0k opoa z;_:zrs . : ;
“CRECOVERY FACTCR: | iy S T
S UMINOR FRAMES

e e T o

ppoc;ss 31/<7 Ty 256 YiFoR szz'nps o

/

o T{MINOR FRAMES P"O_C_F'SSEP]/__(_J_;_;_:_ Zee) o EG6R 3728 RPS _
: o (MINOR FRAMES PROCESSED)/ (30 X 256+ 1+FOR 2748.8ps . -
o & T BIT RATE: R : oo
s - 1.7 T 532 8PS (3ACKUP) ' ’ _ 3
B T 2.0 T 1u24 E25 tLOW)
B . b.0 = 20442 BSS (HIGH)
. -7 ] DUMMY RECGRD . INDICATOR: . S - e . ,
B : T R.E = AT LEAST ONE RINOR FPAME OF DATA WITHIN THIS RECORD'S Sp
; TaT = NO DBAT2 ¥ITHIK THE sp,w Cr THIS RECORD. A DUMBY RECORD.
- 8. TIMELIME INDICATCR: i ' . .
- o N.T = THIS RZcCAD LIES ON AN EXISTING TIMELINE
7 Tef? = THIS RICGRD BEGINS A NEs TIMELINE
v 9o . DAYA RECORD NUMEZR P .
T 17 - 12  SPARES ,
P - 13 BO-X - _OFFSET USED FOF S$rH_BX -
= ik BG-Y OFFSET USED FOS SHH RY
= 15 ) . :
s 16 ~_WORDS 35 TO 1% FCR SMH USE ONLY _
i i7 ' :
3% 18 T
19 i}
20 SPIN PERIOD AVERZGZSPREVICUS HOUR. -
21 GSE-X S
22 GSE-Y SATELLITE POSITION VECTOR IN GST COORDINATES
t 23 GSE~Z tAT TIRE OF FIRST POINT.IN THIS RECORD) . 1
= 245~368  SPARES ' o - : '
oL X % % % % % % % % HOyISTADT ALGORITHH % = ¥ % = * % % * o :
< 169 PROLP{3) . 17-S.4HEV PROTONS : 1ST OF &
w172 PROLP (&) B  f.17-3.4MEV PROTONS _ BTHOF & %
N 173 ALFLALY) | D.12-3.25HMEV ALPHAS IS8T OF & .
-3 176 ALFLALGY f.12-3,25MEY ALPHAS 5TH oF & ¢
A, 177 HEAVYS (1) HEAVIES (Z>2) 6T O.1MEV 1ST OF & :
- 18G . HEAVYS(4Y HEAVIES £2Z>2) 8T £.1MEV 8TH OF &
5 183 PROHPL (1) 5-11MEV PROTONS ' ___1ST OF 8
=i 18% PROHP £ {4) 5-10MEV PROTONS 5TH OF &




Table 2 (Continued)

-135 PROKPZ{1) 13-20HEV PROTONS ST OF & T
183 T PRORPL () 1J-2GMEV PROTONS 78 J?NZ*'"' T
. 2 - Seerr QNQV‘V o -
¥ ¥ % ¥ ¥ ¥ ¥ X ¥ MANZUVER I}iFCRMATION X F ¥ ok % o % %k % ¥ ~
189  MANUVR L) .HANruvrp INDICATORS FOR EACH OF THE TWELVE
15 MANUVR (2} 5 MINUTE(APPROX) INTERVALS OF THIS RECORD:
39 ~ MANUVR(3) . £.87C NO MANEUYER IN THIS INTERVAL
1927 S MANUMREBY ?;y -~HKﬁFUVc° INDICATED DURING IHIS I&TEP?%L
193 T -MANUVRISY - - —— A e e T e s
19% MANUVR (5) B - ,
195 HANUVRIT} :
196 MANUVR (8] :
197 TMANUVR(9) :
198 MANUVR (171}
199 MANUVRLL1)
230 MANUVR E12) o~ : i
=7 . @Q/W‘?
% % % % % % ¥ % % SPITH ALGORITHM (HAGNETOMETER) # B9 V&% v = 3 =
20y BZ{1) SPIN AXIS COMPONENT
202 BX{1} SATELLITE=SUN LINE COMPONEMT _ MaG FIELD VECTOR
233 TEY(LY 395 COMPONENT OF TRIAD ST OF o VECTORS
27% - BHAGLL) GNITUDE, T
235 - BUELTA{L) ,Lngzggg v;gwaxic FIELD VEGQTOR -~ - oo o o o
236 BPHI(1) LONGITUDE . B 13T 0F 60 VECTORS
227-554  2nD THROUGH B9TH MAGNITIC FIELD VECTORS. L
555 BZt6T) SPIN AXIS COMPONENT _ :
5% BX1&T) SATELLITE -SUN LINE COMPONENT MaB FIELD VECTOR
557 BY(67) 330 COMPOMNENT OF TRIAD 50TH oF 63 VECTOR
558 BMAGLGT) W' #asNITUDE : o L ®
556 BOELTA(GHD) © LATITUDE MAGNETIC FIELD VECTOR WO
564 BPHI(5T) ¢Lg :GITUDE 63TH OF 63 VYECTORS .
***#*#**#ST;ISE?G"ALGQIYHu#******é:**
561 RAMAPL{1) AVERAGE VOLTAGE &mn RMS C1TIRKHZ.Y
562 RARMSL(1). 1ST OF 30 SETS L
629 RAMAPLI3D) AVERAGE VOLTAGSE AND RHS (iDlMITKHZ.)
B2 RARHSZ(30) 34TH OF 35 SETS - ' :
621 RAMAPZIL) AVERAGE VOLTAGE AND BMS {ZCIKHZe)
6522 RARMSZ(1) 1ST OF 349 SETS '
679 RAMAPZI3ZT) AVERAGE VOLTAGE 2080 RMS (234KHZ.)
68% RARMSZ 3T 33TH OF 33 SETS : o '




}
Table 2 (Continued) '
. ~ e
S & | -
¥R ok B % % ko X ANDEPSON ALGORITHM = * = % x X % & ¥ %
TTe31 EFLUX() PARTICLE FLUX, ENERGY > 1SKEV - 457 GF 12
® ’ - : £
T e92 EFLUXE12)  PARTICLE FLUX, ENERGY > I5KEV . 12TH OF 32
RTE XRAY (1) " COUNTS PER SECOND,27=37 KEV IST OF 12
T 7o XRAY 12} CQUNTS PER SECOND,2%~37 Kev - 12TH oF- iz
- : S o i ,Q/ B : _ - R
****’#"#'##é'sﬁvr_m.soI?HH:&-***;*##**
T 745 IGNPD (1) ION PSEUDOZDENSITY (PARTICLES/CCY. ISI_0F. A
T e I0NPDCIZY TION PSEUDG-DENSLITY (PARTICLES/CCI - 12TH OF .
717 WINDPS (1) SOLAR WIND PSELDO~SPEED {(KM/SEC) 15T OF
728 MINDPS (12) - _SOLAR WIND PSEUGC=SPEED (KM/SECY i7TH OF
729 WINDPA (1) SOLAR WIND PSEUDGC FLON ANGLE (DEG) 1ST OF
£ T WINDPALLZ) 7As CLAR WIND PSEUGC FLO~ A acLE tser; fzzrxiéﬁ 3
- ¥ = # % % % % % %= SC AJ_GORITHH**#**¢:==*¢
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A.' BRIEV EX?E?IﬁEYT ‘DESCRIPTION

1. Experiment Obiesctives

The objectives of the ISEE-3 magnetic field experiment zre

to investigate the following

»e

(2) -The effect of solar actiwvity on the 1nterp1aqetary

magnetic field and solar wind . param ameters.

¢)] The persistence, as well as changing character of

: , corotating features in the solar wind.
() Changes in large scale solar wind featuras over

great distances, by correlating with data from

O

planetary missions (Pioneer Venus, Pioneer Saturn

Voyager) .



(@) Waves and other irregularities in the solar wind,

their freguency content and phase relationships:

e  The velocity of propagation and dispersion of field ».
- p p =D p N
fluctvations between ISEE-3 and ISEE-L & 2, whila hd

the latter zre in the 1nterplanetary medium.

(£f)  Plasma instabilities in the solar wind.

(h) The re*aglo1ah1 between solar wind parameters and
, P P

the extant and properties of the earth's magnetosneath-

e

2. Instrument Dascription

The ISEE-2 magnetometer experiment consists of a sensor
’ﬁohnted at the Sutboérd exd of a 3~metér boom and aﬁ elédﬁtﬁﬂidé packhgé.
located within the main body of the spacécraft. A Project-supplied
data processing unit (D2C) provides 2-way buifering between the
vector helium megnetometer (Vi) electronics packgge and the spacecraft
data system:- It conditions the spacecraft command and control signals
for use by the instrument and it buffers the magnetometer outputs as
they are read into the =main telemetry stream. 1In additioﬁ, the;D?é
gnetic sector pulse for on-board use by other experiments.
To simplify data reduction, the VIR sensor is mounted with
rits sensitive axes'parallei'to fhe‘prih;i?él axes of the sp;cecraft.
The sensor detects the three components of the ambient steady-state
magnetic field vector and ifluctuations in these compoments up to 3 Hz.
The operating principles of the VHM sensor are based on the effect of
\

an external magnetic field upon the efficiency with which a population of

metastable helium atoms may be optically pumped. Figure 1 illustrates
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...a -constant-amplitude rotat:

several of the essentizl parts of the instrument. In the sensor,

-

red (IR) radiation from a helium lamp

is circularly polarized to optically pump metastable helium - >

atoms in the abscrption cell. Properly phased sweep currents drive

three mutually orthogenal coil pairs surrounding the cell and create

Field vector. The sweep vector intemsity
modulates the emerging IR radiation. Brightness variations avre then
converted into a low frequency electrical signal at the IR detector.

When no external magnetic field is present, only the second harmenic

I

the applied sweep frequency appears at the detector output. The

ot

main electronic assembly is designed to sernse departures from the

pure second harmonic signal. Synchronous demcdulators are used to

w

generate currents that are fed back to the helmholtz coils
at the sensor. In this closed loop mode of operation, the ambient

magnetic field acting upon the sensor is nulled to zero, and the three

feedback currents accom

e
ot
e
[
=)

ing the nulling zction are read as outputs.
A multiplexar and 2 9-bit apalog-to-digital converter (ADC) are used
in the process.

The three field components are s;mpled in rapid succession
with less than 10 milliseconds of skewing. Each 9~bi£ conversion
includes the sign of the componentvand eight bits of amplitudé‘infor~
mation. A 27-bit vector ﬁeasurement is then combined with three
‘additional bits that convey which of eight ranges iherinstrument is
operating on. Thesé data are held in a 30-bit storage registgr until a

readout is requested by the spacecraft data system. At the nomimal

telemetry rate, (2048 information bits per second), six vector readings

A



are acquired each second. They are nearly equally spaced in time

,.\
o
uQ
~
rt
Q
ot
i
=
s |I
i
v
v

t 2048 ibps). The instrument's -
sampling rate scales directly with the prevailing telemetry rate.
The VHM has eight linear operating ranges giving .

‘a wide, effective dymamic range. Normally, it is operated -in - co T

ranging and_downranging take place auto

L TSP

1 matically. ...

L ede where the u
However, it can be commandad to any specific range through a
seQﬁence of ground commands. In either mode, all three axes
switch range at the same time. Table I lists the eight
operating ranges and the number of nanotesla (gamma) per least
significant bit (LSB).

The.instrument’s calibration is checked in flight on a
weekly basis by commanding the VHM in-flight calibration (IFC)
sequence. Prelaunch mechanical alignment of the semsor was
" determined within 071. -

B. MAGNETOMETER DATA POOL ALGORITHEM DESCRIPTION

1. Datz Comversion .

The ISEE-3 data pcol algorithm for the magnetometer experiment
converts telemetry counts into field units; performs intermediate
calculations and averages the results. The basic reléﬁiouship usad
for the conversion is:

B. =K, x (M, - 255.5) -0, , for i=X,Yor Z, and r = 0,1, esd
i i,r i i,r

YVhere:  (a) Mi is the telemetry count of the ith component of a

given measuremernt.

(b) - Ki . is the ith axis scale factor (gamma/count) for VHM
b J

operating range r.



TABLE T )
VID{ OPERATING RANGES R
Range . - Full-Scale - Sengitivity
Number gamma ' gamma/LSB

(1 gamma = 107

tesla)

2 +43 0.17
3 +145 | 0.57
4 | +632 2.5
5 ' +3,870 15.0
6 : 122,630 B 88.0
7 - +136, 000 530.0
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(¢) 255.5 is the nominal zero level count for each 9-bit .

componsent measurament. N b
N -~

. . * . -y
() 0. is the offset field (gamma) at the sensor location

1,

with respect to the nominal zero level.

Both K, _ and 0,  are stored as 3 x 8 arrays. Provision is made in’
- .v, - - ;, - - - ' )

"elements of 0, ““using-"
i . T R

the algorithm for automat

the magnetometer data fr&m the éfevious.ﬁiﬁé intervai prﬁéeséédlr-Tﬁe .
scale factors Ki,r are checked weekly in £light but are not automatically
updated éince they have been found on earlier missions using similar
instruments noi to change significantly.

Once the measurements have been coaverted from telemetry
counts into nagyetic f£ield units, each vector is transiormed inteo an
inertial coordinate sysfem based upon the spacecraft spin axis and
the direction toward the sun. At the nominal 2048 ibps telemetry
rate, the data pool algorithm acquires updated atitude information
from the spacecrait's sun sensor once every 32 seconds. For each
field ﬁeasurement, the time difference is determined between it and

=
the last occurring valid sun pulse readout. Using telemetered knowledge
of the épacecraft spin rate, the algorithm then performs a matrix
multiplication which rolls each measurement back through an angle
correspounding to the time difference. Vector-by-vector, the components
: ~

are transformed into the inertial coordinate system based upon S,
thevdirection toward the sun and i, the + Z spin axis of the iSEE
spacecraft. These inertial coordinates are-called the ISEE
Inertial (IS) system and are illustrated in Figure 2.

After the magnetometer data have been despun inté ISEE

inertial coordinates, a vector magnitude and two angles are computed

for every set of component values. Every vector measursment is
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therefore represented in both rectangular and spherical form. The angle

5B is the field latitude in the IS system and @B the longitude angle.

The six quantities thus datermined are then separately averaged to form

- Ky

l-minute averagss appea

2]

e

3
09

cn the data pool tape:

Z1s, lBl, g, %

=

avoid errors which can result from averaging

Both spherical and rectangular field component averages are
included in the pooled data because the two representations convey

different informztion. Th

®

average field magnituae; for example, could be
large and nearly comstant during a natural disturbance while at the same
time the field direction is so variable that the cartesian components
average to small values. Thus, the field magnitude determined from the
three cdmponent averagés could be quite small. The difference in the two

representations of B magnitude gives the power in the fluctuatioms, i.e.,

2 2 2 2

— R 1] + R . -
Bers T Byrs T Bz1s

g

B

The user of the pooled data should be aware however that the six field
by
- averages are lizble to be somewhat in error owing to the preliminary nature

of the offset estimztas used in the data reduction.

2. Offset Determinations -

It is expected that when the pooled data are processed, the
magnetometer offset will be known to 0.1 gamma. However, the precise
values will a}ways»berlagging because an extended‘interval of'daFa is
requifed to deterzine them accurately, (e.g.,-™ 1 month). When the
algorithm uses biased estimates of the offset field components, the
spacecraft spin frequency modulates B and B . The spin modulation

XIS YIS

is averaged out in the pooled da;a variables EXIS and EYIS’ but not in

azimuth angles that lie im the semiciréle containing”the 0°/360° branch cut:

2 i _ _ : 5 .-



'spacecra;t spin plane b“ separately averaglno the X and Y azls -

_IBI, the average of the instantaneous vector magnitudes. Futhermore,

biased estimates of the Z axis offset field component are reflected

In order to xeep the offset errors low, the algorithm

-

‘computes hourly estimates of the two offset field components in the

measurements. The new values are -then used to update tne spln plaie

offsets in the next hour’s processing. The offset compoment parallel

to the spacecraft spin axis is also estimated hourly by determining

the value of Z axis field which minimizes the variance in the square
of the field nmagnitude. - However, from hour to hour theses estimates

are characterized by a fair amount of statistical scatter. Thus, the

hourly spin axis offset field estimates are themselves averaged over

t is used as the Z axis offset in the next week's

‘.J

one week-and the resu

g

o
I3
3

2
G

]
r

processing. Many of

»
L3
m

agne tometer parameters on the data pool tape
are sums or products of the instantaneous vector components used in

determining the offsets to be used on the following tape. The
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current tape are alse given so
‘that, if it bscomas necessary, results may be corrected when more

accurate values bacome zvailable.

-9
i
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been made in the data pool élgorithm td subtract
small interference fields kmown to originate on the spacecraft. Tele—
metered knowledge of the stete of interfering subsyétemsvis used for
accessing a look-up Lab__ that gives thg valués to be subtracted from -
the magnetometer data. The algorithm ;lso edits out data for time

intervals during which the instrument is undergoing an in-flight

calibration sequence, or when a spacecraft attitude maneuver is underway.

~10-




‘cccurrence of a sun puTSe or tbe time-at which 2 vector samnle was - -0

3. Sources of Error

Errors in the asnzrent field direction can

only when incorrect offsat field estimates are usad, * >

(e.g., tan“% [O.ly error/5y ]B!] = 1%},

L

out4alsottnkougn timing er 0TS .

acquired, or an incorrect estimate of the spacecraft spia pericd can
21l lead to an error in the inertial field longitude. The algorithm
assumes the nominal values for the spacecraft clock fregquency and

for the telemetry frame rata. Farly indications are that the actual

values are within 0.1% of the nominal frequencies. he resulting

0ll errer in the pooled data is therefore less than 0.001 x 360° {max)

ird of a degree due to this cause.

-t
ryt

less than one-

o]
2]

The algorittm zlso assumes the nominal mechznical azlignment
of the two oppositely directed spacecraft sun seasors, and of the VEI
sensor itself, Prelaunch optical sighting and electronic calibratious
L
showed the pulse coming from each sun sensor to be withia 0.35% of nominal.
Furthermore, all thrae magnstometer axes were found to be withim 021 of

nominal. Generally spezking then, the probable error .in field élrﬂc;lon

deternined from the data pool tapes is approximately 2 degree or two.
(=]

Larger errors Can OCCUT, h wever, when the zmbient field becomes szall
compared to the typical interplanetary value at 1 AU. This error comes about

because, in & fixed analysis time on a multirange instrument, the uncertainty

O

rh

in the offset field estimates is not necessarily reduced in direct

proportion to the ambient field.

~11-



*~or from assumptlo1s aoout the‘Bensxty of tQ° 1nge*planetaxy mndlum.'

gt
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THE 3-D RADIO MAPPING EXPERIMENT ~- STEINBERG

Experiment Description

The principal purpose of this experiment is to map the trajectories
of type II1 solar bursts by determining the angular coordinates of a
localized source as a function of freguency and time The radial distance -
. may be obtained by triar ;:latlon_w1th observations from another satelllte,

”wo oarncndlcula* dlpole antennas are used. A 90 n.tlp—tOmtlp antenna
in the spin plane of ISEE-3, referred to as the S antenna, sees a signal
which is modulated because of the changing aspect of the source due to the
spacecraft's rotation. The Z antenna is 14 m tip—to~tip{élong the spin axis.:
From the S meésnremen;s, the azimuth and strength of the souxce are obtained.
Comparison of S and Z cbservations provides the elevation of the source from
the spin plane and a2n estimate of its angular diameter.

Measurements are made in 12 frequency channels, between 30 and 1980 kHz,
in each of two bandwidths, 10 kHz (B), and 3kHz (N). Every 1.5 seconds
(which is nearly one-half spin), one measurement of 2 and 11 of S are made
for one frequency channel in each bandwidth, interleaving B and N observations.
This provides nearly the full range of modulation possible from the S antenna.
(At data rates lower than 2048 bps, proportionally fewer S5 samples are taken.}
The freguency channel is selected according to a fixed 72 step program, de—
signed to observe esach freguency at uniform intervals but with shorter inter—
vals for the higher freguencies. Alternate modes of observaulon are possible
u51ng oply the B or only the N bandwidth.

For any single measurement, the~signal passes a logarithmic square-law
detector so that the output receiver voltage V is roughly proportional to
the logarithm of the antenna temperature Tp. V is digitized into 256 steps
between 0 and 5. g ,

h

Algorithm for the Data Pool Tape

Average voltages at two freguencies and the rms values are supplied on
the data pool tape. The averages are made of all the S B samples at the
.selected frequency which were obtained in successive 128 second intervals
(one major frame at the top data rate). The tape recoxrd contains 30 averages
{one "ISEE hour") at 1000 kHz, each followed by its rms value, after which
come 30 averages at 233kHz, each followed by its rms value. (if only N

» band observations are being made, averages are of all S N samples, and the

lower frequency is 188kHz. There is no flag on the tape to denote thls )

The average voltage measures the strength of the signal. The rms values
are a good indicator of the degree of modulation present;:; the larger the
rms value, the more deeply modulated is the signal, denoting a narrow source
near the spin plane. The full data record is needed for direction finding.

(-1

L
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NOTES OX

N
A

ND PLASMA PARAMETERS B £

0 L
SEE-3 DATA POOL TAPE

ol
B o

By

+~_.~-z. Quantities have been derived by approximate algorithms onlys to -

- @istingulsh thése from mord accurate quantities we have referred te T o

.o~ these quantities as the pseudo wind speed, pseudo demsity, ete. The ?Sﬁ¢@ﬁfi"

following caveats and comments apply:

1) IONPD (ion density) is in units of cm~3 and can have
values ranging from 0 to 100 cm~3. Because of a number
of factors, including the fact that only relatively
simple-minded algorithms can be used for the data pool
tape, we,can't quote an accuracy any better than a
factor of two for the ion density.

2) WINDPS (speed)4is in km sec™l and we expect values
ranging from 250 to 850 km secl, with am accuracy
of + 57.

3) WINDPA (direction in the planme of the ecliptic) is in
degrees, and we expect values ranging between + 15° of
the solar direction with an accuracy of + 3%,

No background corrections are made and the values are instantaneous
as opposed to averages. ‘



DESCRIPTIVE EXPLANATION - PLASMA WAVI DATA ON

T Ta Tooz

§4 » ' =% , COMMCH DATS BO0L 74722 . . u
: by . A N LV .

Frederick L. Scarf

The }5ZE-C piasma wave instrument has three spectrum analyzers thh a

EE e O

”“IOOlkHz {6'conL;nuoL§}y activé aut

Aga'n control _.U?Zfiers, ?vas two ccﬁplete spectral scans per sncond in
each of 16 fiize

channeis. The instrument semsers inciude a high sensitiv-~
ity magnetic sezrch coil (8), and electric antennzs with effective lengths
of 45 meters { r V-axis) and 0.5 meter (shortz-E} {see Scarf et al.
(1978) for a astziled description of the instrumentation]. The plasma wave
output on the common data pool tape contains the 3333“131595 (uncai?brated»
output voltages; S-minute accumulations) from three channels of the main 16~
channel analyzer.(Bt Hz, 1 kHz and 31 kHz), along with an indicator of the
antenna in use (b, V, short-E or B). The calibration da:ta and a brieF inter-
pretation of the ISEE-3 plasma wave output on the data pool tape are given

- below,

"“The top part of Figure 1 contains a typical production plot of the full
output From the 16-channel analyzer, and this serves as a reference for the
data pool tape explanation. For all channels, this production plot has bath
peaks {isclated dots) and av;rages (the tops of the olackened regions} com-
puted .using 128-second accumulations of telemetry output values (O <$<5
volts), and the sensor-in-use is indicated Sélow the time axis. This plot
shows whistler mode activity (17.8, 31 and 56 Hz f“"nnnis,, impulsive ion
acoustic wave bursts (sporadic activity with high peak-to-average ratios in

)

the 311 Hz to 5.5 kHz channels) along with solar radioc bursts, electron

»

lasma cscillartisns and auroral kiloretric radiction fon the 31 kHz, 56 kHz
p s

4

and 100 kHz channels}. The bottom figure contains a plot of the common data

pool tape outpuz from the same day, and a compariscn of the two draw;ngs gtve:

a general indication of the way to interpret the data pool plots,
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The calibrazzc 2-Ti2id spectral sZensitiss can readily be derived from

the teismeiry CuTilI ©.2I5 Tecsuse for zao- zrz-nz2l the £ value [in »oit
. Loy H/2y e o .
meter (Hz) l is ~=izced zo the telemetry sutzuz {G - 0 to 5 volss} by =»
bd
E=ag

For eit he. of the long \U- or V axss) antennas the ca?zhrat:on table

rhanne? JSI Hz 1 kHz : 31 kHz o ERRE
Y -7 o my -9

a .u6 x I0 1.97 x 10 3.25 x 10

b 1.5217 1.5567 1.3516
For the short antenna, we must use E{short) = 74 x E(iong). The B-sensor
can be connected to the i6-channel analvzer and in this case we can use the

. - 2

same b-values with a(8) = 3.2 x 10 5 Y/(Hz)‘/ at 31 Hz and a(B) = 9.7 x

the common data pool plots the sensor-in-use is given by the horizontal

at 1 kHz {the search coil is not sensitive at 31 kHz)}. For

dotted line, accerding teo the following code: 1 volt level for short

electric, 2 voltr level for U antenna, 3 volt level for .V antenna, and 4 volt

level for searcb coil.,
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NOTES ON THE 4~57 MeV AXD 18-70 MeV
PROTON + ALPHA COUNTING RATES ji .
%

by
. vOon Rosenvin

-
¥ ge -

The ISEE-3 Medium Energy Cosmic Ray Experiment has two High Energy Telescopes
(HETs) which are designed to measure the charge composition of emergetic particles
from charge 1 to charge 26 over an energy range from a few MeV/nucleon to several
hundred MeV/nucleon. One of these telescopes is shown schematlcally in Flgure s
the telescope is cylindrically symmetric around the e R
“vertical axis _in the figure. . Protons (and‘alphas) S
‘which enter Ay and Ay but not C4 or the guard lie”™ ¥
in the energy interval 4-57 MeV/nucleon (the guard A [xp_ﬂramg,awug
"detector" is the composite of the ring detectors
which encircle each of the V(" detectors; cf. Fig— : 250
ure 1). Such events are counted by rate counters
during the half of the time when each telescope is \
in high gain. This rate is characterized by the
coincidence condition Aj}-A5-Tz-Gil. Particles det- \\
ected to satisfy this condition are referred to as
A-Stopping (or AST) events. Protoms (and alphas)

which enter Bl and Bj but not Cj or the guard lie D R afscm:omum
in the energy interval 18-70 eV/nucleon. Such ) [ G 98 My 3uM
B-stopping (or BST) évents are characterized by éé£§§ ; a5 et s uM
the coincidence conditions B7:82.SB-T1-G1. These s 5 e ::;%»Q4mcuﬁsum
rates are also available less frequently as sec~ o - o5 s 6 M
tored rates. Ei;

jﬁw—»&z ecMix zMm
The spirit of the data pocl tapes is that it

Sz,
should be “quick and dirty", i.e. in return for » ./
simplified algorithms for data analysis it will be
possible for a wide community to gain access to

data from a variety of expericents simultaneously o
and long before detailed data reduction can be . .
completed. In this spirit we provide 15 minute e BB O x 2

averaged values of the counting rates Aj-Aj-Ch-Gl
~and B1°B2-8B.T1-Gy from one of the HETs (HET-IL), HIGH ENERGY TELESCOPE (HET)
In our own detailed data reduction we will use
pulseheight analysis data for the A-stopping and
B—-stopping events to Temove background events, to
separate each charge, to correct for edge effects,
and to take into account the energy dependence of the
geometry factor (for AST the geometry factor for each telescope varies from .82
to 1.24cm2~steradian and for BST the geometry factor for each telescope varies
from .82 to 1.69cm?-steradian). We will also examine sectored rates to deter-
‘mine spin aliassing and we will assess dead-time corrections at high counting
rate levels (25,000 counts/sec). None of these is considered in the algorithm
ich has been used for the Data Pool Tape.

Figure 1



f Low Energy Proton Experiment @E {;‘5 i?&ﬁ

‘ The low energy proton experiment on ISEE-3 consists of three
ident&cal telescopes, inclined at 300, 60° and 1350 respectively;
to the spin axis of the spacecraft. Each telescopz measures =
protons in the energy range 35 keV to 1. MeV, in 8 logarithmically b
spaced channels. The output of each telescope is separately stored
for each of 8 equi-angular sectors, and this épp}fés to every energy
channel except channel 8, which has only b equi-angular sectors. A
- generatoutline of the cxperinent 13 given by Balosh ot a1 (Gesssience’

EiectfgﬁfangElézl376}¢f§7é5;V:béégéiédwdéécf{ptfons»é;érfé;bé Fgﬁnggﬂ
in Balogh and iversen {Space Sci.lnstrum. 3, 187, 1977) and van
Rooijen et al (Space Sci.lnstrum. ~ to be published 1979).

The data on the Data Pool tape is taken from the telescope
inclined at 60° to the spin axis i.e. 30° from the equatorial plane

of the spacecraft. Two particle fluxes are supplied, obtained from the.

spin~averaged values for Channel 3 and Channel! 4 combinad, and from
Channel 8. These correspond to energy ranges 91-237 keV, and 1.0 MeV

to 1.6 MeV, respectively. The data are averaged over 21 minutes and

20 seconds, so that three sets of values are supplied per data record
on the tape. The start of the first averaging period corresponds to

the first time in the record. The fluxes are expressed in p cm™?

PN T NP ey BN Wy

sterad”l sec”!, using a geometrical factor of 0.05 cm? sterad.

Yoy

=

A measure of particle anisotropy is also supplied. It is taken

R LR

from Channel 8 and consists of the value ‘MAX - ‘M?N’ where 1 and

MAX
uax T tan
'MIH are the maximum and minimum counting rates observed in the four

sectors of Channel 8. Also given is the number of the quadrant in B
which =MAX was observed i.e. 1 to 4. |If ;HAXV% IHIN’ the number § is
inserte@ in this value. The convention for the numbering of quadrants
with respect to the spacecraft-sun line is shown in figure 1, which is

a projection in the ecliptic plane, ‘
looking down from the positive #Z direction

(S.E co-ordinate system).




‘ ;us;ng the geomeerc Tactor and the txme avnragxng perxod w;lI only

nge the minimum error, since some data may'have been re;ected in

In interpreting the data ceution needs to be used, and it is
strongly reccmmended that all users of the data verify and/or clarify

with the Principle investigator any uncertainties or peculiarities .

concerning the data. . »

To assess the statistical accuracy of the data it should be

remembered that converting the flux back into a counting rate, ’

forming the average.

So far as the physical sxgn|f1Cdnce of the data is concerned it
should be remembered that meany of the events seen by this experiment
are strongly collimated in azimuth as well as longitude, so that the
intensity seen by one telescope may be significantly lower than the
intensity observed in the direction of maximum intensity relative to the
ecliptic plane. VWith regard to the anisotropy measurement it should be
remembered that many of the events observed have steep energy spectra,
so that the statistics in Channel 8 may be insufficient to record &

3

very strong anisotropy which exists in the lower energy channels.
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PURPOSE

DPTGEN (Data Pool Tape Encyclopedia Generator) converts DP (Data Pool)
raw data into DP encyclopedia data format similar to the ISEE-3 EDR
encyclopedia format. :

DPTGEN is part of the rigid DP Data Processing system which is monitored
by the automatic log ‘SB#IC.DPLOG.DATA’. When DP Library Tape file(s)
become(s) available for processing, the user may initiate the execution
of DPTGEN. DPTGEN will process up to fifteen Library Tape files with
like attributes, in time order. DPTGEN outputs a temporary DP Work
Tape, updates the automatic log and generates a printed listing.

DPTGEN will not process Library Tape files with overlapping data at file
boundaries. The wuser will have to repeat the execution of DPTGEN to

II. OVERVIEW
process all overlapping files.
III. MACHINE REQUIREMENTS
A. IBM 3081
B. 800k Core
Iv.

PREPROCESSING OF DATA

A." Automatic Log
The automatic log determines if there is any outstanding work to be
done. The automatic log also determines if there are enough output
tapes available for processinge. If the user attempts to run DPTGEN
without the proper resources that the automatic log manages; the
program will issue a message and will terminate. '

B. Magnetic Tapes
Each execution of DPTGEN will output a temporary DP Work Tape. If
the automatic log requests new DP Work Tapes, old, released DP Work

Tapes are to be relabled, wusing a DP version of the ISEE LABWORK
proceedure. )
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PROCESSING TIMES

I/0 in EXCPs 3/file (approx.), in Class A estimates

CrPU

30 sec/file, in Class A estimates

Class E for overnight

F for weekend
A for weekday, if turn around is critical and
job is short

INPUT

Library Tape To Be Processed
The automatic log will determine the volume serials and files to be
processed. The following describes a DP Library Tape.

Record Format = Fixed

Blocksize = 3240 bytes
Density = 4 (6250 BPI)
Multi-filed

PARM Parameter of the JCL EXEC Card '

The user may explicitly request a maximum number of library files,

of like attributes to be processed.

// EXEC DPTGEN,MAX=0 program default of 15 files
maximum

// EXEC DPTGEN JCL PROC default will be taken

// EXEC DPTGEN,MAX=5 maximum of 5 files

// EXEC DPTGEN,MAX=11 maximum of 11 files

STEPS IN RUNNING THE PROGRAM

“To avoid some error messages the user might want to consult the latest

automatic log list generated by the DP version of LOGLIST or run the DP
version of TLOGLIST interactively. The 1log listing should inform the
user of e

1. outstanding encyclopedia generation requests and
2. availablity of work tapes.

The user should check the JCL for

l., time estimates,
2. job class, and .
3. maximum number of library files to be processed.
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The JCL PROC and the PROC EXEC card are in ’SB#IC.LIB.CNTL(DPENCGEN)’ as
follows. The underlined areas are areas the user should check or the
user might possibly change.

//SEEKEGEN JOB (SBO13,318,15),ISEE,MSGCLASS=A,TIME=(02,30),
//  NOTIFY=SEEKE,CLASS=E
/*JOBPARM QUEUE=FETCH
//DPTGEN PROC,MAX=4
- //DPTGEN EXEC PGM=DPTGEN,REGION=800K,PARM=’ &MAX
//STEPLIB DD DSN=SEEKE.DPGEN.LOAD,DISP=SHR
//* DPENCGEN LIBTAPE
/ /FTO6F001 DD SYSOUT=A,SPACE=(CYL,(5,5)),DCB=(RECFM=VBA,
//  LRECL=137,BLKSIZE=2560,BUFNO=1)
//FT10F001 DD UNIT=(6250,,DEFER),DSN=DP.NOINFO,DISP=(NEW,KEEP),
// VOL=SER=ICW000,DCB=(DEN=4,RECFM=VB,BUFNO=1,LRECL=32000,
// BLKSIZE=32008),LABEL=(1,SL,,0UT)
//FT12F001 DD UNIT=(6250,,DEFER),DISP=SHR,LABEL=(1,SL),
// DCB=(RECFM=F,LRECL=3240,BLKSIZE=3240,BUFNO=1,DEN=4),
// DSN=DP.DSN,VOL=SER=DPL00O0
//FT25F001 DD DSN=SB#IC.DPTSTLOG.DATA,DISP=(OLD,KEEP),
//  DCB=(RECFM=F,LRECL=7232,BLKSIZE=7232)
//SYSUDUMP DD SYSOUT=A
//DPTGEN PEND
// EXEC DPTGEN,MAX=5
// EXEC NOTIFYTS

The above example requests that DPTGEN process a maximum of 5 library
files of like attributes with timing parameters of 15 EXCPs and CPU of 2
minutes and 30 seconds.
After saving the altered DPENCGEN back into “SB#IC.LIB.CNTL’ the user
can submit DPTGEN for background execution by typing

submit ‘sb#ic.lib.cntl(dpencgen)’

QUTPUT

A. DP Work Tape

One temporary DP Work tape 1is produced with the following

characteristics.
Record Format
Record Length
Blocksize
Density
Single Filed
Number of Buffers = 1, recommended for such a large

blocksize

Variable Blocked
32000 bytes
32008 bytes

4 (6250 BPI)

L



IX.

X

B. Printed Listing

A printout is produced with process messages indicating

1.
2.
3.
4.
5.
6.
7.

processing status,

time lines for each library file,
minor error conditions,

data gaps, '

data overlaps within a file,
inadequate resources, and

ma jor error conditions.

POST PROCESSING OF OUTPUT

A, 1If the system or user return code is not zero, check
listing for error messages. A non-zero return code

serious error.

B. 1If the last massage on the printout is

kkhkkhhhirk

the program had been successfully executed.

PAGE 6

the printed
indicates a

DPTENCY NORMAL TERMINATION *##%kk&kkkkkk

The automatic log will

reflect the program status in the library blocks processed and a new
work block should have been created.

MESSAGES, CODES AND ERRORS

A. Abnormal Codes
The following

is a list of abnormal job termination.

apply to the programmer will be noted, only.

Those that

STOP Responsibility Descriptionof Problem
101 User Input tape does not meet
specifications
102 User Same as STOP 101

ABEND

103 Programmer
300 Programmer
400 Programmer
500 Programmer

300 Programmer

Responsibility Descpription of Problem
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Messages : :
There are basically two types of messages; 1) messages for the user
and 2) messages for the programmer. The messages for the programmer
will usually terminate the program abnomally. The messages for the
user will be placed into three catagories as follows:
a) program process messages requiring no user action,
b) program process messages that should be brought
to the attention of the programmer for possible
programmer action or for data verification, and
¢c) abnormal termination messages that require user

action.
The messages will be grouped as classified above. Most messages
follow the general format of: the name of the program that issues

the message followed by the message text. Variables within the
messages are as follows:

I’s for integers

A’s for alphanumberic characters

F’s for floating point numbers

Z’s for hexadecimal characters

G’s for general floating point

1. User = No Action

ANALYZ EOF _
ANALYZ ----- EMPTY VOLUME FOR VOLUME NUMBER ITIIITIIIIITITIIIITII
START =  IIIITIIIITIIIIIIIIII AND END =

IIITIIIIIITIIIIIIIII IN SEC. SINCE 1977

DPTENC RUN BEGAN  II/II/IIIT IIII:IIII:IIII

IN DPTENC - FATLURE OF INITAN HAS OCCURRED

IN DPTENC - FAILURE OF READER HAS OCCURRED

IN DPTENC - NO PROCESSING WAS DONE

khkkkhkhhkki DPTENC NORMAL TERMINATION kkkkhkhhhkk

DPTERM ENTERED

DTMJS: INPUT MILLISECOND TOO LARGE: DDDD.DDDDDDDDDDDDDDDDDDDD

YEAR,MONTH,DAY ,HOUR AND MINUTE SET TO O

DTUPK: INPUT MILLISECOND TOO LARGE: DDDD.DDDDDDDDDDDDDDDDDDDD
~ YEAR,MONTH,DAY,HOUR AND MINUTE SET TO O

FNEXT SPECIFIED/DEFAULT NUMBER OF FILES PROCESSED

FNEXT PROCESSING OF FILE III OF TAPE  AAAAAA COMPLETED

SUCCESSFULLY :
FEET USED FFFFFFFF

FNEXT UNLOAD TAPE AAAAAA

FNEXT LEAVE TAPE AAAAAA AT END OF FILE III

FNEXT POSITION TAPE AAAAAA TO FILE III

FNEXT MOUNT TAPE AAAAAA AT FILE IIT

INIT-~-THE DEFAULT VALUE OF 15 FILES IS BEING USED

INIT---NORMAL JOB STARTUP

INIT-—~LIBRARY TAPE AAAAAA IS MOUNTED FOR INPUT

INIT-—-WORK TAPE AAAAAA IS MOUNT FOR OUTPUT

OUMSUM——m——=~ LATITUDE OR LONGITUDE OUT OF RANGE FOR VOLUME
ITTITIITITITIITITIIIIIIIT CHAPTER 1II LATITUDE LONGITUDE
IITITITIITII

Z:FFFFFFF.FF X:FFFFFFF.FF Y:FFFFFFF.FF
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SETTIM***ERROR FOUND IN INPUT TIMES#*#*%*
VALUES ARE INPUT AS:
YEAR = IIIII
DAY OF YEAR = TIIIII
SECONDS = IIIIIIIIII }

TIMLIN RECORD PROCESSING IIIII TIIII IIII IIII IIII IIII

ITTITITTIIX
IITITIIIIT TIITIITITIIIIT

USER - Notify Programmer for Action or for Data Verification

ANALYZ === SKIPPING MAGNETIC DATA POINTS.

POSSIBLE OVERLAP  DATA. NEXT  MAG. PT. AT
ITTIIIIIIITITITIIIIIL . EXPECTED
ITITITIIIIITIIIIIIIIII

ANALYZ —=——- ERROR, MORE THAN 8 CHAPTERS FOR  VOLUME
IITTIIITITIIITITITIITIIL

DATA WILL BE LOST UNTIL NEXT VOLUME.
DATCHK ITIML, IPTREC INCONSISTENT, IIITIITITIIIXIIIIT
DATCHK OVERLAP FOUND AT RECORD IIIIIIITIIIIIII ITIIIIITIITIIIII
DATCHK DATAGAP FOUND AT RECORD IT1X ITITITIITIITIIIX
ITITIITITIITITIIT
DATCHK BITRATE CHANGE AT RECORD IIIII
INITAN —=——= UNEXPECTED END OF FILE AFTER IIIIIIIIII RECORDS
PROCESSED. POSSIBLE DUMMIED FILE.
PROCTM  RECORD ITIII YEAR  PROBLEM IIIIIIIIII IITIIIIIII
ITITIIIIT
ITITIITIITI ITITIITIITITIIIIIIIIIIL
PROCTM RECORD IIII TIME PROBLEM IIIIIIIITI IIIIIIIII IIIITIIII
IIITIIITI ITIITIITIIITITITIIINIIL
PROCTM  WARNING -~ DTUPK YEAR DISCREPANCY 1IN RECORD TIIIII
GGGGGGGGG GGGGGGGGGG.G  ITIII IIIT IITIT IIIT ITIIT TIIIT IITI
IIII IIII
PROCTM NUMBAD TIMES = IIIII .
READER =—=---- QUESTIONABLE END TIME ON HEADER RECORD. START
YEAR:IIT II END YEAR:ITIII
SUBROUTINE SETTIM DETECTED A DATE AND TIME ERROR IN
THE HEADER START TIME
YEAR: TIIIII DOY: IITII SEC. OF DAY: IIIIIITIII
READER —---- NO RECORDS AFTER HEADER
TIMCHK PROCTM RETURN = IITII (notify only if number .ne?l 0)
TIMCHK TIMLIN RETURN = IITII (notify only if number .ne. 0)
TIMCHK WARNING NWYEAR,IEYEAR = IIIIT IIII
TIMCHK UNDETERMINED YEAR STATUS IIII
TIMLIN RECORD IIII TIME PROBLEM IITITIIIIII IITIIIIIIT IIIIIIITI
ITT ITITIIT ITTITITTIITIIITITIINT
YEARCK ERROR IN SETTIM NEW YEAR START - RECORD IIIIIT IIIII
IIIII QINREC DEFAULTS TO FALSE
YEARCK ERROR IN SETTIM PREV REC START - RECORD IIIIIIII IITIIIII
IIT IIII IIITIII QINREC DEFAULTS TO FALSE
YEARCK YEAR CHANGE NOTED IIIIITII TIIIIIITI TIIIIIII IIIIIII
LLLL ’
YEARCK NYRCHG = IIII
YEARCK HEADER/DATA YEAR STAUTS DESCREPANCE IIII III
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YEARCK ODDITY ARRAY ITII III III III IIT III III III IIT III

USER - Abnormal Termination Requiring User Action

a. The following occurs when a work tape reaches it’s program
determined end of volume.. The next DPTGEN run will
reprocess the incomplete file.

...............................

TERMINATED DUE TO TAPE USAGE FEET USED = FFFFFFFF

b. An I/0 error will processing a tape will produce one of the
following messages. The problem tape should be checked
using tapescan of any other appropriate system utility.
DPTGEN will attempt to process a Library file four times.
If the Library file is unusable, DPSAVE will have to be
rerun on to retrieve the data onto a new Library file.

FNEXT PROCESSING OF FILE III OF TAPE AAAAAA TERMINATED DUE
TO I/0 ERROR.

LCL ***** 1/0 ERROR ENCOUNTERED
ZZZZZZZZTIITIITIAA AA
AAAAAAAAAAAAAAAANAAAAAAAAAA

ZZ2722277

LCW ****% 1/0 ERROR ENCOUNTERED

222222221 TITTTAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
 AAAAAAAAAAAAAAAAAAAAAAAAAA

22222772

LOL #*%**% 1/0 ERROR ENCOUNTERED

ZZZZZZZZTIIITTAAAAAAAAAAAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAAAAAAAAAANAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAA

ZZZ7ZZZZZ

LOW **%** 1/0 ERROR ENCOUNTERED
ZZZZZZZZITITIITA

ZZ7Z77272Z

LTERM #*%%% T1/0 ERROR ENCOUNTERED
ZZZZZZZZIIIIIIAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAANAAA

2ZZL2Z27

READER ---=-- I/0 ERROR WHILE READING HEADER ON UNIT II

READER -=---~ 1I/0 ERROR WHILE READING DATA RECORD IIIII ON
UNIT II C ;

c. The following messages would indicate a contaminated Library
tape. The actual DCB’s of the file does not match the
program’s expected DCBs. The contents of the Library tape
need to be checked, possibly with system utility TAPESCAN.
In the last message, the program picked-up the wrong Library
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file from the automatic log. In that 1last case, the
automatic log , the Library file and the data’s history
should be investigated. ‘

READER ~=-—=— READ ERROR, EXPECTED HEADER RECORD LENGTH OF
3240 BUT GOT IIIIIIIIII INSTEAD
TERMINATING
READER ——===— READ ERROR, EXPECTED DATA RECORD LENGTH OF 3240
BUT GOT IIIIIIIIII INSTEAD '
TERMINATING
READER =———— PROGRAM SATELLITE ID OF ZZ DOES NOT MAICH TAPE

SATELLITE ID OF II1

The following messages indicate that the automatic log did
not find work for DPTGEN. A new listing of the automatic
log should confirm the lack of work.

INIT***DATA NOT AVAILABLE FOR PROCESSING*#*¥*
LOL *%%%% NO LIBRARY FILE MARKED FOR PROCESSING

The following messages are caused by an unfavorable
automatic log condition. The first message indicates that
the automatic 1log could not allocate a new work block
because it ran out of space. The user must allocate more
space for the automatic log. The second message indicates
that the user has run out of available work tapes. The user
must remove, from the log and the Tape Library System (TLS),
work tapes released by the automatic log. The wuser can
accomplish this by running the Data Pool Processing CLIST
TLS. The user must then relabel and reassign the recycled
work tapes for the automatic log and TLS, by using the Data
Pool Processing CLIST RMVWORK. The third message emphasizes
the automatic log problem.

LOW *%%*% NEXT AVAILABLE BLOCK NUMBER EXCEEDS IIIIIIIII
LOW **%%%* NEXT WORK VOL-SER IIITIII GREATER THAN IIIIII
INIT-—-~WORK BLOCK NOT OPENED***ERROR!

PROGRAMMER - Possible Programmer Error
One of the following messages will result in the setting of a

non-zero user return code or an abend code. The printed listing
should be brought to the attemntion of the project programmer.

ANALYZ =--~-- ERROR. ILLEGAL RETURN CODE OF III FROM COLNXD

COLFRS ~==-—=— Error. UNEXPECTED RETURN CODE FROM COLNXD
WHILE PROCESSING DATATYPE II1

COLLT1 ———--PROGRAMMER ERROR. INVALID DATATYPE FOR THIS
SUBROUTINE!

COLLT1=~~—--ERROR. UNEXPECTED RETURN CODE OF IIIII FROM
SUBROUTINE COLFRS

COLLT] ~---—- ERROR. BIT RATE CHANGE WHILE PROCESSING A

CHAPTER IN RECORD NO IIITIIIIITI
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COLLT3 —===m PROGRAMMER ERROR. INVALID DATATYPE FOR THIS
SUBROUTINE!

COLLT3 === ERROR. UNEXPECTED RETURN CODE OF IIIII FROM
SUBROUTINE COLFRS

COLLT3 ==-~- ERROR. BIT RATE CHANGE WHILE PROCESSING A
CHAPTER IN RECORD NO IIIIIIIIII

COLNXD——=—— ERROR. RECORD IIIIIIIIII HAS START TIME OF

ITITIITTIIIIT ITIIIIII .
WHICH IS AFTER THE FIRST MAGNETIC DATA POINT TIME
OF ITIITITIITIITII IIIII
POSSIBLE PROGRAMMER ERROR
LCL **%%%* YORK BLOCK DOES NOT HAVE PRESENT LIBRARY ADDRESS
IN IT’S LIST
LIBRARY BLOCK WILL NOT BE UPDATED

Kkkkkkkkdhkhhhhkhkhkhkhhhkhkrhkhhkkkhhrhhhhhhhkhhrdhhk
THE LIBRARY BLOCK USED IN LIBRARY PROCESSING (BLOCK IIIII)
HAS BEEN TAMPERED.

ABENDING FROM SUBROUTINE LCL
kkkkhkhhhdkddhhhkidkhhhdhhddhhhhhidhhkhkhhhikikhkhhhhhhd

ke dkdkddk ok ko koot ko ek sk ko ko
THE WORK BLOCK USED IN LIBRARY PROCESSING (BLOCK IIIII) HAS
BEEN TAMPERED.

ABENDING FROM SUBROUTINE LCW
kkkkkhkkhkhkhhhkkkhhhhkhhhhkhhrkrhhhhhhhhhdhkhhhrhhk

Sk de ok ok ek ok ek ke ek ok e ke ke ko ok ek
THE WORK BLOCK USED IN LIBRARY PROCESSING (BLOCK IIIII) HAS
BEEN TAMPERED.

ABENDING FROM SUBROUTINE LTERM
hkkhkhkikhhkhhhhhkhhhhhhhhhhhkhkhhhhhhhkhhhkhhhhrrik

READER --——- MORE THAN 195 RECORDS. INCREASE COMMON INDATA.

DATA SET LOCATION

A,
B.
C.
D.
E.

Source:

"SB#1C.DPGEN.SOURCE’

Load Module: ‘SB#IC.LIB.LOAD(DPTGEN)’

Run JCL:

"SB#IC.LIB.CNTL(DPENCGEN) ‘

Build JCL: ’SB#IC.DPGEN.SOURCE(BUILD)"’
User’s Guide: ‘SB#IC.DPGEN.SOURCE(USERGIDE)’
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I. Overview'

PIONEER PLASMA PARAMETER PLOT PROGRAM

System Documentation

1

This program reads PIONEER plasma parameters from tapes supplied by

AMES.

1l Input nguired

The first datum from each hour is used to create listings and
plots of parameter vs. time.

" AMES Plasma Parameter Tape as described in Project 1335-2,
Technical the 6.

“ . B. User namelist INPUT:-

 Vartable | Type
FROM(3) . I*4
T0(3) I*
INTRVL = I*4
_ IDENS - I#4
AXMIN,AXMAX R*4
I*4
ZTAPE A6
IDEV %G
IVAR - Ab

Default

20

Supplied
by data

blank

blank

Description

Year-1900, day of year,
and miliiseconds of day
of start of plot rum.;
Year-1900, day of year,
and milliseconds of day
of run, inclusive.
Number of hours to
average together into
one point.

Number of intervals per
plot frame.

Ordinate minimum and
maximum values. If not
specified, the data
minimum and maximum are

- used.

Number of divisioms in
the abscissa, used for
tic marks and labels.
Input tape name in
EBCDIC.

Output plotter device:
1=85D4060, 2=Calcomp 12",
3=Printer plot.
Parameter name desired
as described in the AMES
Project 1335-2 Technical
Note 6. Example: Free
proton bulk velocity:
'PVO7'.

of end



I1I.

Iv.

Variable Type Default Description

QLABL(16) ) 16A1 blanks Label associated with

IVAR. Example: Free
proton bulk velocity:
: . '"PLASMA VELOCITY'.
QDEBUG L*1 F T=Print debug
statements.
T=Create plots
TI=Create data listing

QPLOT L*1 T
QLIST L*1 T

C. Plot tapes (If not printer plots): If making an SD4060 plot, use 9
track, 1600 BPI. Calcomp must have 7 track 556 BPI.

-

Qutput Generated

A. Data Listing:

The plot number is indicated, them a columnar listing of year, day,
hour, and parameter value 4s listed.

B. Plots: )

A choice of SD4060, Calcomp 12", or printer plots is offered. The

printer plots are of poor quality and are used usually for debug
purposes only,

The plots are linear scale with a tic mark grid and appropriate
labels. '

Program Structure ' -

A;.-Bldck Diagram

MAIN .
[
| i | i
GETPRM POSITN GETDAT PLOTIT
CONVRT SDINIT  CONVRT SDTAPE  CONVRT CONVERT

B. Module Definition

1. MAIN - Controls program flow

2. GETPRM -~ Reads user parameters and validates them
3. POSITN - Positions tape to start time

4. GETDAT - Collects one plot's worth of data

5. PLOTIT - Plots the data

6. CONVRT - Converts to and from system time form
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7. SDTAPE - Supplied 'by AMES to extract parameter and time from the tape
‘8. SDINIT - Supplied by AMES to initialize commons for SDTAPE

V. Data Flow Diagram

(See next page)

VI.  Error Handling

The STOP N statement which stops the‘program with return code N is used
for fatal errors.

Return Code Error Description

1 - Input namelist wvalue error. A sentence
describing which parameter was in error
is printed.

2 ‘ "ERROR IN POSITION,START,STOP TIME="
The times read from the plasma tape are
“inconsigtent with user—input times.

3 “"ERROR IN READING TAPE IN GETDAT"
A tape read error was encountered on
the AMES tape.
4 , . "END OF FILE REACHED IN GETPRM"
. While positioning to the start of rum,
an end of file was encountered.

5 “"ERROR ON TAPE IN POSITN"
While positioning to the start of runm,

an error was encountered on the inp“t
tape\

VII. Detail on Coding

A. Timing Systemz Times are converted to a real number which is
intervals (hours) since start of run.

B. Common Blocks:

1. /PARMS/START,STOP,ZTAPE,INTRVL, IDENS,PSTART ,PEND,PTOTAL ,AXMIN,
AXMAX, IDIVS,QDEBUG, QAXIS

(See Section II.B for details on those variables which are
namelist variables. Other are listed below.)



Variable
- START, STOP
- PSTART,PEND

PTOTAL
QAXIS

R*4
R*4 -

R*4
L*1

Description

System time for start and end
of run

System time for start and end
of current plot frame

Total intervals per plot
" T=Calculates the ordinate
axis minimum and maximum from
the plot data

2. See AMES Publications Project 1335-2, Technical Note 7, page 5

for definitions of common variables in SDINFO,SDFLAG,SDATA,
SDKEY, SDNEWV

»

3. /TIMES/IEPOCH,INTDY,MSINT

Variable
IEPOCH
INTDY

MSINT

Common Name

PARMS

g

. TIMES

SDATA, SDKEYS
SDINFO

SDVAR, SDFLAG,
SDNEWV

VARBLS

Type
1%4

2

I*4

I*4

Module
Occurrence

GETDAT
GETPRM
PLOTIT
POSITN

CONVRT
GETPRM

POSITN
SDTAPE

GETDAT
POSITN
SDTAPE

GETPRM,POSITN,
PLOTIT

Descrigtion

Closest leap year-1900
before start time of run
Number of intervals per
day

Number of milliseconds
per interval

P

Input/Qutput Function

I

P Ov

(o3 ]

1,0
1,0

1,0

Holds plotting
paramters

Holds timing
information to
convert to and from
system times

Holds. AMES tape
reading parameters

Holds AMES tape
to be returned
variables

Holds plasma parameter'
information.



T 4, /VARBLS/INPT(4),NUMPRM,QLABL(16)

Variable Iype Descrigtion
INPUT VA . The first three are the time

parameters 'TIOLl','TIO2', and
'TI06'. .The fourth is the
user input parameter name.

NUMPRM I%4 Number of parameters, equal to
4,
QLABL 16Al Label for parameter input by

user.

C. Individual Module Decumentation

All modules were designed, coded, and tested by Jenny Jacques, Code
664, September 1980.

l.a. MAIN - Controls program flow

b. Célls: Wolfplot routines, POSITN,GETDAT,GETPRM,PLOTIT

¢. No commons used

d. Local Va:iables:

Name . Eiﬂﬁi Descrigtion
BUFF(500,2) R*4 Holds up to 500 plot data,

BUFF(N,l)=parameter value
BUFF(N,2)=time (system form)

Name Type Description

QEND - L*] T=end of run data

NPNTS I%4 Number of data to plot

IPLDEV I%4 Wolfplot plotter device
specification

NPLOTS I*4 Number of plots done

QPLOT L*1 T=create plots

QLIST L*1 T=create listing of data

e, Logie:

The user parameters are read in (GETPRM) and plotter and tape
are initialized (POSITN,PLOTST,CPRIME). Then the plot loop
- is done,first filling BUFF with one plot's data (GETDAT),

N then plotting it (PLOTIT), etc. When QEND=T, stop after
plotting any data collected in BUFF.



2.a. CONVRT - Convert to and from year, day, ms of day, and system
‘time form of one real number used for plotting.

b. Calling sequence:
- CALL CONVRT(ITIME,SYSTEM,ITYPE)

Variable Type Description

ITIME(3) ’ I*4 Year, day, ms of day
SYSTEM R¥*4 System time form of ITIME
ITYPE I*4 1=Convert to system

2=Convert to ITIME

c. QCalls: none
Called by: GETPRM,GETDAT,PLOTIT,POSITN

d. Common blocks:
Common Variables 1,0

TIMES IEPOCH, INTDY,MSINT I

e. Local variables: -none

f. Logic:

The algorithm used multiplies the years since epoch leap year
by 365.25 and truncates. This adds 1 day every four years.
Then the number of intervals per day are added and this
becomes the system time form. This process is inverted when

converting from system time form.
3.a. GETDAT - Gets the data for ome plot

“b. Calling sequence:
CALL GETDAT(BUFF,NPNTS,QEND)

See MAIN, Section VII.C.l1 for variable explanation.
c. Calls: CONVRT

Called by: MAIN

d. Common blocks:

Common Variables I1,0-
PARMS START,STOP,PSTART,PEND 1,0
INTRVL,IDENS,PTOTAL, QDEBUG I
SDVAR VARVAL ~ 1,0
SDFLAG LEOF,LERR 1,0
SDNEWV LVN 1,0



i o | -

- e. Local variables:

Variable Type Description

IHR,IOLDHR I%4 Holds current and previous hour
' _ - number of datum.

NUM I%4 Number of data in -SUM

SUM R*4 Sum of parameters for an average

IODAY I*4 Previous datum's day numbers

f. Logic:

After variables are initialized, there is a loop cdllecting

one averaging interval of data. This interval is stored and

the loop continues until the plot end time is encountered.
3.a. GETPRM - Get user parameters from namelist

b. Calling sequence: .
CALL GETPRM(IPLDEV,QPLOT,QLIST)

. See MAIN, Section VII.C.1l for definition of IPLDEV, QPLOT and
QLIST. L

c. Calls: SDINIT,CONVRT
Called by: MAIN

d. Common blocks:

Common ‘ Variables I,0

TIMES All 0

_PARMS All but PEND o] .

‘e. Local variables:

Variable TIype Description

IHI(7),ILO(7) 1%4 Maximum and minimum input integer

allowable values: (1)=(3) » FROM
and to (4) » INTRVL, (5) + IDENS,
(6) >~ IDEV, (7) » IDIVS
Variable Type Description

ICODE(3) I*4 Wolfplot plotter code for each
, allowable output plotter device:
(1)=SD4060, (2)=Calcomp 12",
(3)=printer




Common

PARMS

Variable

Logic:

Read in the INPUT n&melist.

Validate the parameters.

Initialize timing variables and plotting variables.

PLOTIT - Plots one frame of data

Calling sequence:

4

CALL PLOTIT(BUFF,NPNTS,NPLOTS,QPLOT,QLIST)

See Section VII.C.l1 MAIN for description of variables.

Calls: CONVRT, Wolfplot routines

Called by: MAIN

Common blocks:

Logic:

I,O

.»Variables I,0
PSTART,PEND,IDIVS,QDEBUG 1
QAXIS ,AXMIN, AXMAX 1,0
Local variables:
Iype Description
R*4 Used as abscissa position for
each tic mark and label
AMAX AMTN R*4 Returned ordinate maximum and
minimum if to be obtained from
the data
INCS I*4 Same as IDIVS
QDAY(3) L*1 Holds EBCDIC day number.
RINC R*4 Time increment between tic marks
I0LDY I%4 Holds previous day number to
check for change
ITIME(3) 1%, Year, day, ms of day for each
; datum label
QDATE (8) L*1 Holds EBCDIC run date
QHOUR(2) L*1 Holds EBCDIC hour for label
QPLTS(11) L*] Holds EBCDIC plot number label
QTIME(21) L*1 Holds EBCDIC start time label

After intializing variables, the ordinate extreme values are

calculated i1f QAXIS=T.

The plot frame is scaled, labels put

on, tic marks on upper and left axis drawn, and the time axis
labels drawn. Then the data is listed, then plotted and the

plot frame is ended.



.....

Co»

POSIIN ~ Positions input tape to correct time

Calling sequence:

CALL POSIIN

Calls: SDINIT,SDTAPE,FTIO,CONVRT ;
Called by: MAIN '

d. Common blocks:

Common Variables 1,0
PARMS START,STOP ,ZTAPE 1

SDVAR IDVAR,VARVAL 1,0
SDINFO KPRTUN, KTAPUN 0

SDFLAG _ LEOF,LERR I

SDKEYS IDKEY,KEYVAL 0

€.

Local variables:

Variable Type Description
TIME RM System time form of the record
£f. Logic:

6.

The common blocks are initialized and the input tape is-
mounted, then rewound to close the DCB for future Fortran
reads. A loop follows to read in each record until the start
time is reached. This routine returns the first plot data.

SDINIT,SDTAPE - AMES supplied these routines to decode their
plasma parameters tape. See the document AMES Project 1335-
2, Technical Note 7 for explanation of these subroutines.

Z

VIII. Program Performance and JCL

The program will produce 6 plots for the Calcomp plotter on the 360/75
in .47 CPU, 1.1° I/0. Plots on the printer take slightly more I/0
time, and the 360/91 would at least half both times.

The program required 220K core to run, using LOADER. The JCL for a runm
is held in 'SBPIO.LIB.CNTL(SPLASPLT)'. It links into load module
'SBPIO.PLASPLT.LOAD' as follows:

// (JOBCARD)

// EXEC LOADER,REGION=225K,PARM='SIZE=215K,EP=MAIN'

//SYSLIB DD DSN=SPBIO.PLASPLT.LOAD,DISP=SHR

DD DSN=SYS2,WOLFPLOT,DISP=SHR

//SYSLIN DD DSN=SBPIO.PLASPLT.LOAD(MAIN),DISP=SHR
DD DSN=SBPIO.PLASPLT.LOAD(TIMES),DISP=SHR

//
//



//FT09F001 DD DCB=(DEN=2,RECFM=VS,LRECL=4112,BLKSIZE=4116),

// LABEL-(,NL),UNIT-(BOO,,DEFER) VOL=SER=DUMO9

//*— THIS CARD NOT NEEDED IF NO CALCOMP PLOTS TO GENERATE

/ /PLOTTAPE DD DCB=(,DEN=1),LABEL=(,BLP,,0UT),UNIT=(7TRACK, ,DEFER),

i DSN=CALCOMP,, VOL=SER=TAPENAME

//*~- THIS CARD NOT NEEDED IF NO SD4060 PLOTS 10 GENERATE
//WOLF4060 DD LABEL=(,NL,,OUT),UNIT=(1600,,DEFER),
/l DCB=(BUFNO=1,DEN=3) ,DSN=NAME , VOL=SER=XXXXX
//* — THE FOLLOWING IS A COMPLETE LIST OF POSSIBLE INPUT PARAMETERS
//*&INPUT FROM=,TO=,INTRVL=,IDENS=,AXMIN=,AXMAX=,ZTAPE=,IDEV=,

4

/1% 1DIVS=,QDEBUG=,QPLOT=,QLIST=, IVAR=,QLABL=, &END
/ /*--= EXAMPLE
//DATAS DD *

SINPUT FROM=78,125,0,T0=78,131,0,INTRVL=1,IDENS=168,ZTAPE="XXXXX",

1D1VS=7,QPLOT=T,QLIST=T,IDEV=3,IVAR="'PV07' ,QLABL="PLASMA VELOCITY',k&END
// EXEC NOTIFYTS

-

This program uses IBM FORTRANH, WOLFPLOT, and FTIO packages.
The source is archived under 'SEJSS.PLASPLT.SOURCE(PLOT)'



Plasma Parameters

The following table describes the parameters available on
the AMES plé.sma tapes. They may be used with the.plasma parameter

plot program.

Neme (TVAR) Description
€S0t Chi-Square
EPO1 . Error with freé proton temiaerature (° )
EPO7 Error with free proton bulk velocity (KM/SEC)
EBPOS 7 Error with free proton bulk azimuthal angle (degrees)
EPO9 Error with free proton bulk polar angle (degrees)
EP10 Error with free proton number density (proton/CC) )
PTO1 Free proton temperature (° K)
PVO7 Free proton bulk velocity (EM/SEC)
PAO8 Free proton bulk azimuthal angle (degrees) -
- PAO9 Free proto; bulk polar angle (degrees)
Pﬁ10 Free proton bulk number demnsity (proton/CC)
** TI01 Year
¥ TI02 Day of year
** TT06 Milliseconds of day of year
TI91~ Year data was generated
TI92 Day of year data was generated

#* TIncluded in all listings and plots



I.

MAGNETIC FIELD TAPE CENERATOR

A. Overview

The magnetic field data for PIONEER and ISEE is to be used in the Fourier
Plot Program for listing and plotting. A new data base will consist of
the data averaged over a user-specified time interval which would be
consistent with the input data base to the Fourier program. Data specific
to the Fourier program’s use. in included, as well as the original data in
the input magnetic field tape for processing by other programs. All
values will be averaged with a resolution of one minute, with no
interpolation. All wvalues are averaged over the interval in a simple
manner: <X> = I Xi/N, where N = # if intervals included in the sum of

Xy

The generated data base tape is made of one averaging interval, with
resolution of one minute which is the resolution of the input tape. No
interpolation will be done for averages of non-integral multiples of one
minute due to the expected stability of the field. The times on the
output tape will be event times, adjusted from the input tape ground
receipt times.

Input Required

1. TInput magnetic field tape

The tape is multi-filed with each file containing one day’s data. The
data exists in three average periods: minute, hour, and day averages.

Structure

Header record: 1440 minute average records
24 hour average records
1 ddy.-average record
5 spare records

The data is read with FORTRAN formatted reads as follows:

Header record: (3%,12,2X,F3,4X,A1,15X,6E15.7,30A4)

Variable Format Description
33X
IYR 12 Last two digits of year
2X
IDAY 13 Day of year
4X
1SsC Al Spacecraft (F or G)
15X

HRANGP E15.7 Distance of spacecraft from sun (km)



CELLTP El15.7 Heliocentric celestial latitude of
spacecraft (degrees)

CELLNP El5.7 Heliocentric celestial longitude of
: C syecacraft (degrees)
REARSU El5.7 Distance of Earth from sun {(km)
CELLTE E15.7 Heliocentric celestial lz:. " tude of Earth
(degrees)

CELLNE E1l5.7 Heliocentric celestial longitude of Earth
' (degrees)

TEXT 30A4 Text describing the file

The above trajectory data is often filled with zeros, thus a trajectory
tape is used to convert ground recelpt times to event times.

Data records: (8E15.6,13%X,7E15.6)

Variable Format Description
DT El15.7 Number of milliseconds for which data

exists in the period over which the
average was taken

EV(1) E15.7 <B>
EV(2) - E15.7 <B,>
EV(3) El5.7 <B,>
EV(4) E15.7 - <8%>
EV(5) | E15.7 <B,B.>
EV(6) E15.7 <Bsz>
EV(7) E15.7 <By%>
15%
EV(8) E15.7 <BB,>
EV(9) E15.7 <8, %>
EV(10) - E15.7 - <cos o> = <B_/|B|>
EV(11) E15.7 <cos B> = <By/lBl>
EV(12) El15.7 <cos V> = <Bz/]B|>
EV(13) E15.7 <|B|>
EV(14) E15.7 <|3|2>

2. Trajectory Tape

Tape Characteristics

Blksze = 12640

Lrecl = 1264
Recfm = FB

Den = 4

Label = S1
Track = 9-~track

St



File Formats

Each file corresponds to a particular time period, not necessarily in
chronological order. The records are read into a common block as
follows: :

Header record - skipped
Data records:

Variable Type Definition

DTSP50 R*8 Time (sec.) past 0h Jan. 1, 1950

DJULDT R*8 Julian date (days)

ITIME(6) I*%4 Year, month, day, hour, min. second

DEC2(153) R*4 Element #8 = distance of S/C from earth
(km)

Qutput Generated

1. PFourler Magnetic Field Data Base

This tape 1s an option In case only a listing is desired.

Tape Characteristics

Blksize = 7200
Lrecl = 160
Recfm = ¥B

Den = 3 -
Label = NL
Track = G-track

File Format

Each file 1s one imput nagnetic field tape of about one week of data. It
is read into a common block called /MAGN/ (see Common Block Definitions).

There are no file headers.

Byte Field Type Description

1-4 14 L/}ear of start of interval

5-8 I4 U/iay of start of interval

9-12 14 V/éeconds of day of start of interval
13~-16 14 ? Interval in seconds of the average
17-20 : R4 v'Milliseconds of data in the interval
21~24 I4 Input tape flag: O=cruise, l=Jupter,

2=Saturn



7 25-28 R4 v “k<cose> in S/C spin coordinates

¥ 29-32 R4 ’v “#*<cosB> in S/C spin coordinates
¥ 33-36 R4 | ““*<cosy> in S/C =pin coordinates
/e~ (" 37-60 24%L1 -The Phi sector counts, 15° sectors
Iy —ry  61-72 12*L1 "’The Théta sector counts, 15° sectors

+'73-76 : R4 “/sz> in desired coordinate system
77-80 . R4 Vsz>’in desired coordinate system
81-84 R4 +<B,> in desired coordinate system
85-88 R& <B,> 1in input tape coordinates
89-92 R4 <By> in input tape coordinates
93-96 R4 <B,> in input tape coordinates
97-100 R4 <Bx2> in input tape coordinates
101-104 R4 <BxBy> in input tape coordinates
105-108 _ R4 <ByBz> in input tape coordinates
109-112 R4 <By2> in input tape coordinates
113-116 R4 <Bsz> in input tape coordinates
117-120 T R4 <Bzz> in input tape coordinates
121-124 R4 - <cosa> = BX/B in input tape coordinates
125-128 R4 <cosB> = By/B in input tape coordinates
129-132 . R4 <cesy> = By/B in input tape coordinates
133-136 R4 “<|B|>
137-140 R4 « <|B2|>
141-160 - Spare bytes
2. Listing

A listing of the times and above data is generated at user’s options.



IT. Program Documentation

A. Design Flow

M~Tape = input magnetic field tape

It

F~Tape

output Fourier data base tape

T-Tape = Trajectory tape

MAGDBG
Read user Mount Mount Process up to Terminate
input T-tape F-tape 10 input
M-tapes
Check validity, Mount Collect averaging List interval’s Write to
Stop 1 if bad M~tape interval of data data F-tape
If new file, read Read data Sum to Create PHI, THETA
trajectory tape record average histogram arrays

and adjust time



B+ Block Diagram

READIN _

TIMADJ TIMJIUL

MAIN

MINVAG

JULTIM

PROCESS

INTAPE

OUTPUT



Cs. Module Definition

Module
MAIN

INTAPE

JULTIM

TIMJUL

TIMADJ

MINAVG

PROCES

OUTPUT

D. Common Blocks

Purpose

Controls program flow

Mounts and positions proper input magnetic field
tape

Converts modified Julian time (epoch 1972) to
year, month, day, hour, mlnute, second

Reverses order of JULTIM, converting to modified
Julian time (epoch 1972)

Reads the- trajector tape and returns the
difference in seconds of ground receipt time and
S/C event time

Collects the averaging intervals and processes
them from the minute averages of the magnetic
field tape

Collects the histrograms for PHI and THETA and
sends the current data into the average

Prepares the data for output and lists it if
desired

1. Common /TAPE/NVOL,NFILE,ITRFIL(2),QVOLS(6,10),Q0DB (6,2),QNDB

(6,2),QTRAT(6)

Holds all tape information.

Variable - Type
NVOL I%*4
- NFILE I*4
ITRFIL(2) 1#4
QVOLS (6,10) L*]
QODB(6,2) L#*1
QNDB (6, 2) L*1
QTRAJ(6) L*1

Description

Number of input tapes used so for this run
The Fourier data base file #

Trajectory tape start, end files

100 6~-character names of input magnetic
field tapes

2 6b-character names of the old data base
2 6-character names of the new data base

Trajectory tape name



2.

E.

Common /FLAGS/QNEW,QTAPE,QPRINT

Holds flags for processing.

Variable Type Description

QNEW L#1 T = first time through program

QTAPE L*1 T = édd the data to the Fourier magnetic
- field data base

QPRINT L*1 T = list the data on the line printer

COMMON

/MAGN /HYR ,MDAY, M5C, INTRVL, DMILLI, ISATRN, COSA, COSB, COSG, QPSECT (24)
QTSECT (12),BX,BY,BZ,AVGS (14) , SPARE (5)

The output common for the Fourier data base.

The values corresponds to the Fourier data base system records, with
the variable types as follows: IMPLICIT REAL (A-H),INTEGER (I-N),LOGICAL*1(Q)

Formulas -

1. Distance from S/C to Earth:
R = (R;2 + Ry2 ~ 2R;R,(cos(A)cos(B),cos(C) + sin(A)sin(B)))L/2
where: R; = Distance from S/C to sun

RZ = Distance from Earth to sun

A = Theta for S/C
B = Theta fqr Earth
2 If u 1s the unit vector in the direction of B, and if x =
|u]cosa and y = [u|cosB, and z = |ulcosy, |u] = 1, then Phi,
Theta are:
. = <cosf>
Phi = ¢ = ATAN2 (y/x) ATAN2 CEE;;;;)

Theta = 6 = 90 - cos™! z = 90 - cos™! (<cosY>)

For PIONEER, x = ~y' and y = x', x',y' are from the input tape.

’



Coordinate System

The coordinate system used for the Fourier input is a right handed system,
using X axis as the reference direction. The X axis lies in the ecliptic
plane, pointing toward the Sun. The Y axis lies in the ecliptic plane,
pefpendicular to X axis. The Z axls 1is zenith, perpendicular to the
ecliptic plane. .

The cosines are then defined as follows:

<cosa> = <B_/|B|>
<cosB> = <By/|B!>
<cosy> = <B,/|B|>

where Bx’ B_, and B, are the components of the magnetic field in S/C spin
coordinates®.

The Phi and Theta arrays are oriented to the reference direction such that
0° is the reference direction, and thus Phi(l) for example 1s the sector
value averaged from 0° to 15° centered on 7.5° in the counter-clockwise
direction from the reference direction:

Module Documentation

All modules were designed, coded, and tested by Jenny Jacques, Code 664,
November 1979.

Module: MATN
Purpose: Controls program flow
a. Calls: READIN,INTAPE,MINAVG

b. Commons?:

Common Variable Input/Output
TRAJ none used
TAPE ITRFIL I
QODB I
NFILE I
QTRAJ I
FLAGS QTAPE 1

c. Local Variables:

Name Type Description

QDONE L*1 T = end of processing



2.

3.

d.

Algorithm:

The necessary tapes are mounted, then the data is collected with MINAVG
which returns when finished with the entire tape. If no more input
tapes are required, the program ends.

Module: TINTAPE

de

b.

Cs

d.

Ee

.

f.

Purpose: Mounts a new magnetic field input tape

Arguments:

Name Type Input/Output Description
QDONE L*1 0 T = no more tapes to mount

Called by: MAIN

Commons:

Common Variable Input/Output

FLAGS = QNEW I
QTAPE I

TAPE NVOL 1,0
NFILE 1,0
QVOLS I

Local Variables:

Name Type Description

QASTR L*1 “%’, which means no more entries in

, the name array.
Algorithm:

The name array is checked to see if there are any more input tapes to
mount. If not, QDONE 1s set to .true. and INTAPE returns. If there is
another tape, it is mounted, and an EOF is placed on the Fouriler data
base. '

Module: JULTIM

as

b.

Purpose: Convert modified Julian time to year, day, seconds of day.
'Arguments:

Name Type Input/Output Description

IYR I1*4 0 Last two digits of year

IDAY 1*4 0 Day of year



IDAY I%4 0 Der of veazr
ISECC I*4 o) Seconds oi day
LTIME I*4 1 Modified Julian day

c. Called by: MINAVG

d. Commons:
Name - Variable Input/Output
MAGN INTRVL I

e. Local Variables:
Name Type Description
RDYCN R*4 Number of intervals per day
JDAY I*4 Days since epoch day 1972
JAVGS I*4 Number of intervals of day
LEAP I*4 l=not leap year, 2=leap year
IDAYS (16) I*4 Days since epoch for each year

f. Algorithm:
The number of days since epoch day Jan. 0, 1972 is found, and the
number of intervals in the day is calculated. Then the year, day, and

seconds are found by simple calculation using a pre-defined array.

Module: MINAVG

a. Purpose: To collect minute averages from the magnetic field tape and
process them onto the output data base.

b. Arguments: None
ce Called by: MAIN
d. Calls: TIMADJ,OUTPUT, JULTIM,TIMJUL,PROCES

e. Commons:

Name Variable Input/OQutput
FLAGS all I
MAGN MYR, MDAY,MSC, 0

DMILLI,COSA to end

f+ Local Variables:

Name Type Description
DATA(14) R*4 Input data from magnetic

field tape, summed into
AVGS (14)



TRAJ(6) R*4 Input trajectory datez from

tape

TEXT (30) ' R%4 Input text data from tape

JYR

JDAY Year, day, seconds of day,

Jsc : I*4 and coverted time of the

JTIME . current data

ror 14 Number of input averages
read in for the interval

QDONE L*]1 - T=done with the input tape
processing

ITIMER I%4 The averaging interval
times, in epoch time

MINUTS I%4 Count:r for the minutes
processed in the input tape
data record

NUMAVG 1#4 Subset of ITOT; number of

- input averages accepted into
the interval’s sums
RMILLI I*4 Milliseconds of data in the

current record
g« Algo::thm:

The flags and pointers are Initialized, and the header to the day data
is read. The time from the header is adjusted so that the time is S/C
time instead of ground receipt time. Then the minute averages from the
tape are processd as follows:

1. Average read in

2. Check for end of interval. 1If end, write it to the data base tape

3. Process the day through several steps in PROCES, summing it into
the interwval '

After all the minutes for the day have been processed, the hour and day
averages on the tape are skipped and the next day is processed as
described above.

5. Module:  OUTPUT

a. Purpose: To prepare data for output to data base tape, listing 1t if
desired.



Co

£.

g

Arguments:
Name
NUMAVG
QPRINT
ITOT
Called by:
Commons :

Name

MAGN

Type Input/Output Description
I*4 I # averages summed into the data
L*1 1 . T=print the data
I*4 I .# averages read from the tape
for this interval

MINAVG

Variable Input/Output

all but TIMES I,0

Local Variables:

Name

IP
OUT (6)

PHI

THETA

Algorithm:

I*4

R*4

R*4

R*4

Description

Pointer to Phi sector with
the maximum counts

Used to store data which is
to be printed out

Sector degrees, for
calculating the deviation in
Phi

Sector, degrees for
calculating the deviation in
Theta

Divide the summed values by the number of intervals. If print is
desired, calculate the angles Phi and Theta, and their deviations. The

Phi deviation is derived using the maximum counts sector as the middle
sector of the formula.

Formulas:

The angles are created as:

PHI = ( tan = (

1 cosB) )1/2
cosA

THETA = 90 - cos | (COSG)

{modulus 3600)



The deviations of Phli and Theta are:

n 2 o 2
| 1?—-1019'1 (151 ciei) |
o 2 by 2
121 G485 GE €Y
where n=24 sectors for ?hi, and

n=12 sectors for Theta

6. Module: ©PROCES

e

b.

Ce

Purpose: To analyze each input average Interval.

Arguments:
Name Type Input/Qutput Description
RMILLI R*4 I Milliseconds of data of the
average interval
DATA(14) R*4 1 Data from input current
interval :
Called by: MENAVG
Commons ¢
Name Vardiables Input/Output
MAGN AVGS,DMILLI, 1,0
QISECT, QPSECT
Local Variables:
Name Type Description
ANGL R*4 : Steps through the angles of Phi and
Theta to collect the QTSECT and QPSECT
arrays :
PHI R*4 The Phi angle for this average
THETA R*4 The Theta angle for this average
Algorithm:

The input record data is summed to the collecting variables. Then the
Phi and Theta histogram arrays are added to by the current interval‘s

Phi and Theta.

Formulas:

Phi = tan—lfi) , modulus 360°

where y=input x*(-1)

x=input y



7. Module: READIN
as Purpose: To read in user input options
b. Arguments: None
ce Called by: MAIN

d. Commons:

Common Variables Input/Output
FLAGS all 0
MAGN INTRVL 0
TAPE all 0

e« Local Variables: None
f. Algorithm:

Initialize the arrays with asterisks to signal end. Then read in the
data via namelist and perform simple validity checks.

8. Module: TIMADJ

a. Purpose: To read the trajectory tape and find the time elapsed
between the S8/C and ground receipt times, adjusting the
time from the data to be S5/C time.

b. Arguments:
Name Type Input/Output Description
IYR Year, day, and seconds of
IDY I*4 1,0 day of the current magnetic
IsC field data
QDONE L*1 0 T=end of trajectory tape usage
QNEW L*1 I T=first time in routine, skip
file header

c+ Called by: MINAVG

d. Commons:
Name Variable Input/Output
TRAJ all 0

TAPE ITRFIL 1,0



e. Local Variables:

Name Type Description
IDAY I1*4 Day of year
LEAP 1*4 l=not leap year, 2=leap year
QEOV L*1 T=end of trajectory file reached
IDIFF I*4 Seconds differences between ground receipt time
(GRT). and S/C time
IMAGT I*4 Time created from input time to compare with
B " trajectory tape
ITRAJT I%4 Time created from trajectory record to compare

with input time

f. Algorithm:

A trajectory tape record is read and its time compared to the input
time to be adjusted. 1If less, then the next record is read. When a
record is found which has a time greater or equal, calculate the
distance, hence time, between the earth and the S/C. Add this into the
time to be adjusted. If an end of file is encountered, check to see if
another file is allowed. 1If so, then continue. If not, return with
flag set to end program.

g+ Formulas:

es
Difference in time = 299792.5
where R, . = distance from earth to 5/C, km.

Module: TIMJUL

a. Purpose: Converts year, day, and seconds of day into one number for
‘ future time comparisons.

b. Arguments: !

K

Name Type Input/Qutput Description

IYR

IDAY 144 I Input time to convert

ISEC

INTRVL I*4 I Averaging interval in
seconds

JTIME I*4 0 Converted time, # intervals

since launch
c. Called by: MINAVG
d. Commons: mnone
e. Local Variables: mnone
£. Aigorithm:

The time is converted using an array which contains the days elapsed



g+ TFormulas:

days since launch + Seconds of day

.__days seconds
interval interval

Time =
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