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Multisatellite Fourier Analysis Program
PIONEER System Documentation

Overview

The satellite—dependent (SD) PIONEER routines allow the PIONEER 10 and
11 data to be processed through the Fourier program’s analysis and
output procedures. The satellite~independent (8I) routines are
contained in separate source and load modules from all SD code, and
thus, any satellite may be linked wvia JCL.

This document describ:s the SD internal code description for PIONEER
Fourier analysis. The main document containing the SI description must
be reviewed prior to this one.

Input Required

1. Satellite independent ramelist INPUT

a. The RATES parameter may have the following values:

RATES Parameter Rate Signified
SR1A Al A2 B C1 ~CIIL
SR1B A2 B Rl -CIIIT
SR1C DI DII -F
SR1D DI DOT El -F
SR2ZA SI5 ~SIII ~SITIA -SIII
SRZB S16 -81I1 -~STIIA -SII
SR2C 817 ~SIT -SIIA -SII
SRZD S$I8 -~SII ~SITA -~SII
SR2E ~-ST SII5 -~SIIA -SIII
SR2F -5L SII6 -SIIA -SIII
SR2G -31 8116 -SIIA -SIIT
SR2H -SI 5II7 -SIIA -SIII

b. The parameter SATID must be either ‘PIONEER F” or ‘PIONEER G’.

2. PIONEER namelist PIO

&PI0 INTAPE, SRCE,ZVOL

This namelist must appear after each namelist set of the SI
routines.

Name Type Default Dezcription
INTAPE I%4 ‘ 2 l=user-input flux tape

2=search catalog for £lux
tape with user-specified
times



SRCE A4

ZVOL A8

3. Flux Tape

blank The “lux catalog source name

blank Volume-serial name of the
user-input flux tape 1if
INTAPE=]

This is a standar% label, variable length record tape in the PIONEER
flux tape format. It is either user provided or provided by the

flux catalog.

4L, TFlux Cataloz

The tape uses unit 9, with DSN = PIOFLUX.

The flux catalogl is used only if INTAPE=T in the INPUT namelist.
The cataleog file name must be entered in the JCL for unit 30.
Currently, PIOREER catalog is in:

*SBPIO.FLUXCAT.DATA’

YTII. Output Generated

(See Fourier Plot Program SI I.cumentation)

1v. Module Documentation

Module

DATFIL

GETAPE

INITL
NXTRAT
MAGADV

RECADV

VALID

Description

Fills the counts and time arrays, checking for valid
data

Finds and mounts a flux tape

Initialized I/0 devices, commen blocks, and reads in
the SD namelist PIO

Skips seven records on the flux tape so the next one
read is a rates record

Reads an averaging intervel of magnetic field data

Reads in one rate and magnetic field data average
into the RATDAT and MAGFLD commons

Validates the input namelist data for the SI READIN
module

1”PIGNEER/HELIOS, Flux Data Base Generator (FLXDBG)
Maintenance Programmer’s Introduction", CSC Document, 1978,



V.

Program Structure

A. Block Diagram

#=Satellite independent module

MAIN*
RECADV
DATFIL MAGPRO* MAGADV NXTRAT GETAPE TIMJUL*
READIN*
INITL VALID

TIMJIUL* GETAPE

B. Algorithm

The SI module READIN reads the SI namelist and calls VALID to validate
them. Then it calls INITL to read in the SD wamelist PiO and initialize
the I/0 devices. Control is returned to MATH which succesively calls
RECADV to accummulate one average point of sector counts and if desired,
wagnetic fleld data. RECADV reads in a flux record, stor=s it (DATFIL),
and c¢ollects maguetic field data 1f desired (MAGPRO, MAGADV). Before

reading the next rates record, six non-rates records are skipped.
{NXTRAT) .

C. Error Handling

The following return codes and messages may be printed:
Return_Code Description
. - *I/0 ERROR WHILE SPACING TO NEXT RECORD’

This flags a tape read error on the flux
tape.

2 “CAN NOT FIND THE SPACECRAFT ID IN
CATALOG”
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Check the spelling of the S/C ID and make
sure the catalog is the correct one for

PIONEER.

3 *DATA SET COUNT EXCEEDS 4 IN SEARCH FOR
SOURCE: Satellite ID SRCE=name user
entered’

Check the SRCE parameter in the INPUT
namelist.

4 The user-defined average interval does
not match the catalog source name’s

interval.

- *NO TAPES IN CURRENT TIME RANGE

The flux catalog does not contain the
full time range of flux tapes as required
by the user.

5 *ERROR FRCM DREAD IN CATALOG: STOP.

An 1/0 error was discovered in the flux.
cs#talog. Rerun the job, and if
persistent, the catalog must be replaced.

- “INPUT TAPE READ ERROR,SKIP THIS RATE’

A tape read error on the flux tape caused
a volume to be skipped.

Cemon Block Definitions

There is only one SD common block, used to read in one flux tape rates
record in RECADV:

Common: /PSUMRC/HTIME(6),H11,HMDAYC,MSECC,MSTIME, ISR1(9,4),ISR2(9,8),IUR(49),
$SCOML (4),ISCOM2(6) ,TSR7(9,4) ,TSR2(9,8),TUR (49) ,HSCOM(10),
HROLL, HFLG, SANG

SEE "PIONFER/HELIOS Flux Data Base Generator (FLXDBG) Maintenance
Programmer s Introduction', CSC, 1978, page 7 for the definition of the
rates record values.



Individual Module Documentation

All modules were designed, coded, and tested by Jenny S. Jacques,
Code 664, 1979-~19880.

A. 1. Module: DATFIL - Fills the data arrays with counts and time.
2. Calling sequence:

Subroutine DATFIL (X,NUM,NGIF, ISR, TSR, IREJEC,

QUSED, QRATS)

Name Iype 1/0 Description

K I%4 1,0 Pointer to the counts array,
increments with each rate stored

NUM 1%4 I Number of rates to process

NOFF 1%4 1 NOFF + NUM is the rate number in
tie dlnput arrays to process

ISR (9, NUM) 1#%4 I Input counts array

TSR(9,NUM)  R¥*4 I Input time array

IREJEC(6) I%4 0 Number of averages rejected for
each rate due to differing sector .
times

QUSED (6) L*1 0 T =data has been included in the
arrays for the rate

QRATS (20) L*1 I T =this rate is being used

3. Called by: RECADV
‘Calls: nomne

4. Common usage:

Common Variables 1,0
RATDAT Counts,Accum 0

5. Local wvariables: none
6. Logic:

A main loop is set up that loops through the input data rates. If
one 1ls being processed this run, a check to ensure all sectors are
collected over the same time is done. If they are, the counts and
time are summed into the output arrays and QUSED (rate #) = T.
Qtherwise, nothing 1is summed for that rate.



1. Module:

2. Calling sequence:

Name
SRCE

ZSLOT

INTAPE

3. Called by:
Calls:

GETAPE —~ Finds and mounts a flux tape c¢nto unit 9

Type 1/0
A4 I
A8 1,0
1%4 I

INTTL
none

4. Common usage:

Common
NAMES

TIMES

Variables

ZSAR, ASAT

IBTIME, IETIME, INTSEC

5. Local variables:

Name

WORD (272)

W(2)

ZTEST

IVOL (2)
ZVOLUM

OSRCE
0ZSLOT

R*4
R*8

I%4
R*8

A4
A8

Subroutine GETAPE (SRCE,ZSLOT, INTAPE, QDONE)

Description
. Flux catalog source name

Volume - serial name of the
flux tape, ivrput 1if user-
provided output if obtained
from the catalog

1 = User-provided flux tape

2 = Fetch flux tape from the
catalog

T = No flux tape in the time
range was found in the
catalog

Description

These arrays are all equivalenced
and are used to read in the flux
catalog records. They are
different modes to interpret
various tyte flelds according

to the number *“ype in the field.

These varlables are equivalenced
in order to extract the satellite
ID“s first 8 characters and
compare with ZSAT.

These variables are equivalenced
in order to extract the volume
name from the catalog and call
MOURT with it

Records the catnlog snurce nanme,
volume name, and flux tape option
GETAPE fror RECADV or INITL.
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ZVOLD A8 Records the previous flux tape

volume name to compare with the
present one. 1f they sre the
same, the tape is rewound. If
not the same, the o0ld one is
unloaded and the new one mounted.

NDFILE T*4 Record number of the catalog
where desired source catalog
begins.

NEXTRA I*4 Word number in the catélog of the

scurce names. Used to locate the
correct source.

NFIRST I#*4 Word number in the catalog of the

spacecraft ID’s, used to locate
the correct spacecraft ID.

NUMTPS I#4 The number of used flux tapes for
a particular Satellite and
source.

QSTART L*1 T = firts to,e through GETAPE for
the run.

1.

Logie:

1f the user provides a tape, it is simply mounted and GETAPE
returns (INTAPE = 1)+ If the flux catulog is used (INTAFE = 2),
it must be searched for the correct satellite, then the correct
source for tht satellite, then the correct time range to
process. A tape volume n:me is thus fetched with the correct
Sztellite ID, source, and times, and it is mounteds. Then GETAPE
returns.

In both cases of INTAPE, there may have been a flux tape
previously used in this run with another namelist set. If so,
the tape 1s not unloaded and mounted again, but is simply
r2wounded to the beginning.

Module: IKITL - Initializes the I/0 devices, common bhlocks, and
reads in the PIO namelist.

(See the "Fourier Plot Program Satellite Independent
System Document:tion" for a basic description of
+INITL. The differences of additions/deletions are
described below.)

Differences or Additions/Deletions

1. There are 12 possible rates
2. A namelist PIO 1s read in
3. GETAPE is called to fetch and mount the flux tape



1. Module: NXTRAT ~ Advances flux tape 7 records

2. Calling sequence: Subroutine NXTRAT (%)

* is the return if an end of file is read

3. Called by: RECADV

Calls: none

4. Common usage: none

5. ZLocal wvariables: none

6. Logic:

A loop to read seven records is done. If an I/0 error occurs,
the record is skipped. If an end of file occurs, the routine
returns to a statement number in REDADV. (The FREAD statements
use a negative unit number to prevent the input buffer from
being transferred twice. See the IBM FTIO booklet.)

1. Module: MAGADV ~ Magentic field tape advance ~ This routine
collects the magnetic field data, within the
time range passed, from the fourier magnetic
field data base tape.

2. Calling Sequence:

SUBROUTINE MAGADV (INTSEC,INTRVL,QNEW)

Name Type I,0 Description

INTSEC I#4 I Averaging interval in seconds of

the input data tape

INTRVL (2) I1%2 I Time range to collect the data

over, in modified Julian time

3. Module Cross Reference:

Called by: RECADV
Calls: TIMJoL2,JULTIM

4, Common Usage:

Common Variables I,0

MAFGLD BMAG, QPSECT, QTSECT, 1,0

COSIN,BSOR,MAGCNT, IZFILE

MAGIN all 0
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5.

Significant Local Variables:

Name Type Dev ription

MTIME I#4 Modified Julian time (MJT) from

magnetic field tape

QWAIT L*] T = Interval on tape is later

than current time range

QEQF L#*1 T = And end of file mark was

detected on the magnetic field
tape

TEND L*1 Ending of time range (MJT) to

1.

process
Logic:

Check to see 1f the last t:ne left a record not used yet in the
buffer (QWAIT=T). 1If so, skip around the FREAD. Otherwise,
rzad in a record from the magnetic field tape. Loop, summing as
many records as necessary to complete the time range. If an EOF
occurs, continue to the next file. If an EOV occurs, set QOFF
to true and end the magnetic field tape processing. Further
calls to MAGADV simply returnmn)

Module: RECADV -~ Reads in one average of sectored counts data
and, if desired, magnetic field data.
(See the "Fourier Plot Program Satellite Independent
System Documentation’ for a basic description or

additions/deletions are described below.)

Differnnces or Additions/Deletions

1. PSUMRC is used to contain the flux tape rates data
records.

2. DATFIL is called to sum the flux tape rstes data
into the counts and times arrays.

3. The length of the record determines whether a solar
correction angle must be added to PHIO array.

4. GETAPE is called to fetch a mnew tape if the current
one ends with time still left to process.

Module: VALID - Validates the input satellite independent
nameiist values.

(See the "Fourler Plot Program Satellite Tndependent
System Documentation” for a basic description of
VALID. The differences/additions/deletions are listed
belows)
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Differences on Additions/Deletions

1. There are 12 possible rate ID’s.
2. The rate ID’s to validate ave unique to PIONEER 10
and 11.

VIII. Program Assumptions and Restrictions

The flux tape requires 32K core if BUFNO = 1 in the DCB is
specified.

The flux tape must be of the standard format for flux tapes for
PIONEER 10 and 11.

The catalog must be the flux tape catalog named in Section II. 3.
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Multisatellite Fourier Analysis Program
User’s Guide

Qverview

The Fourier Program is divided into two groups:

1. Satellite independent code (SI) which performs the analysis.
2. Satellite dependent code (SD) which reads in alluser and satellite
: data and prepares it for the SI code.

The SI load modules are contained in ‘SEJSS.FOURIER.SI.LOAD’ and the SD
load modules are located according to their name as follows:

Satellite SI Load Module

PIONEER F,G (sectored) *SEJSS.FOURIER.PIONEER.LOAD’
PIONEER F,G (PHA) *SEJSS.FOURIER.PIOPHA.LOAD"
ISEE 3 *SEJSS.FOURIER.ISEE3.LOAD’
IMP8 *SEJSS.FOURIER. IMP.LOAD"
HELIOS A,B *SEJSS.FOURIER.HELIOS.LOAD”

Both the SI and SD load modules are specified in the JCL as described
later in this document. Documentation for user input, output, error
handling, and JCL in the SD routines is documented separately for each
satellite.

Input Required

A. Namelist parameters for five namelists as follows:
1. Namelist: INPUT

Name Type Default Description

FROM(6) 14 ] Beginning time for amnalysis in
: year (1978=78), month, day,
hour, minute, second.

TO(6) 14 @ Ending time for amalysis in
year (1978=78), month, day,
hour, minute, second.

NUMAVG 14 1 The number of input intervals
(volumes) to average into one
point.

RATES (6) A8 blanks Names for the rates to be processed.

FPARMS (9) A8 blanks The run parameters which specify

those Fouriler parameters to output
on plots or tapes.



Name

SATID

INTSEC

QPRINT
QPLOT
QTAPES

MAGNT

2. Namelist:
Name

IPRINT

3. Namelist:
Name

DEVICE

PLTDEN

QRATPL

QANIPL

Default

Description

Choices are:

A =flux

“Al”,*A2°, A3 =anisotropy
harmonics 1-3

“PHIL1”, “PHI2’, ‘PHI3’=Angle PHI
for harmonics 1-3

‘FLOW'=flow parameter

“MAG“=magnetic field data

**%*The plots are determined by A@,Al,A2, and A3, A@=do
flux plot, Al,A2,A3=anisotropy plots for the first,
second, and third harmonics. All other FPARMS
parameters are used for the tape option.

Al6

T4

L1
Ll
Ll

L1

PRINTR

I4

PLOTS

Type

I4

I4

Ll

L1

blanks

900

rxj

5]

13

Default

EBCDIC satellite name.

Number of seconds per input
interval.

T=print FOURIER results.
T=there will be plots made.
T=there will be tapes created.

T=process magnetic field dara.

Description

!

Default

i=print only Fourier results
2=print counts and
accumulation times in
addition to Fourier results.

Description

1

1=Create SD4060 plot tape.
2=Create CalComp plot tape.

Plot point density in points/sm.
The plot is 24 cm long.

Create a rate (flux) plot.

Create an anisotropy and angle plot.



Name Type Default Description
QPOLPL L1 F Create polar (cm) plots.
QBARR L1 F Include error bars on the

flux or anisotropy plots if
they are being created.

THARMS 14 0 0 = Do no anisotropy arrows
on cam plots
1 = do first anisotropy
dash arrow only
2 = do second anisotropy
solid line only
3 = do both 1 and 2

FLMIN R4 data adjusted Flux plot minimum if
automatic scaling not
desired.

FLMAX R4 data adjusted Flux plot maximum if
automatic scaling is not
desired.

4. Namelist: TAPES

This must be used if and only 1f QTAPES=T in the INPUT namelist.

Name Type Default Description
QRTAPE Ll F Create a tape of Fourier parameters.
IRFILE L4 1 Start file number of Fourier tap=.
ZRVOL A8 blank Volume~serial name of the

tape to be used for Fouriar

output.
QSTAPE L1 F Create a tape of counts and

accumulation time.
ISFILE 14 1 Start file number of counts tape.
ZSVOL A8 blank Volume~serial names of the

tape to be used for counts
output.
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5. Namelist: MAGNT
This must be used if and only if QMAGNT=T in the INPUT namelist.

Name Type Default Description

IHISTS L4 0 0 = do no magnetic field
histograms
1 = do the phi histogram
only
2 = do the theta histogram
only
3 = do both phi and theta
histograms

ZMVOL A8 blank Magnetic field data base tape name.

IZFILE T4 I Start file number on
magnetic field data base
tape.

~erm=NOTE ===

The INPUT determines which of the other four namelists are to be used. Theso
nther four namelist must appear in the order listed. The set of namelisr
describing the characteristics of the job run may be repeated any number of
times with varying parameters. This allows several plots with different racs
combinations. All parameters except SATLD, RATES, and FPARMS default to Lae
last value used in the previous namelist set.

B. Tape input is required as follows:

1. Plot Tape

This is a 7-track 556 BPI tape to be used for SN406D of Calecomp
plots if desired.

2., Rates Input Data

This is satellite depeandent (SD).

3. TFourier Tape

This is a tape used for Fourier parameter output 1f QTAPES=T in
the INPUT namelist and QRTAPE=T in the TAPES namelist, device
unit 10 is used for this tape.

4. Counts Tape

This is a tape for the counts and accumulation time output, only
when QTAPES=T in the INPUT namelist and QSTAPE=T in the TAPES
namelists. Device until 11 is used for this tape.
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Magnetic Field Data Base Tape

This is a tape created for the Fourier program which contains
the magnetic field data as described in documentation on the
Fourier MAGDBG documentation.

Subroutine Substitution

There are two positions one may insert any subroutine by JCL
methods:

1. SUB1 - This subroutine is called before the Fourier routine
so that the data may be altered before Fourier
analysis.

2. SUB2 - This subroutine is called after Fourier analysis so
that the data may be altered before being output in
some form.

If a SYSLIB card pointing to an object module with SUBl and/or
SUB2 as members are inserted before the SYSLIB card pointing to
the Fourier program object uodules, then the program will accept
the new SUBL, SUBZ routines. Tf this card 1s ant inserted, then
the dummy 3UBLl, SUBZ routines, which mer«lv vecura coatroi, »r
used.

No Substitution:

Substitution:

//SYSLIB
!/l
/1
//
/!

0D  OSHN=BLJ53.FIURLER.ST.LOAD,DISP=54dR
DD DSN=-5YS1.FORTLIB,DISP=SHR

DD DSN=SYS2.FORTLIB.DISP=3HR

DD DSN-SYS2.WOLFPLOT,DISP=SHR

{(USRID.PROG.LOAD has member SUBL)

DD DSN=USRID.PROG.LOAD,DISP=SHR

DD DSN=SEJSS.FOURIER.SI.LOAD,DISP=SHR
DD DSN=SYS1.FORTLIB,DISP=SHR

DD DSN=S5YS2,FORTLIB,DISP=SHR

DD DSN=SYS2.WOLFPLOT,DISP=SHR

I11. Qutput Generated

Automatic Output

1. The

input namelist data is printed.

2. A summary of how many plot tape files were created is printed.



User Option Output

Qutput Namelist: option flag

1. Fourier Parameter Printout INPUT: QPRINT=T
PRINT: TIPRINT=1

2. Fourier Parameter and INPUT: QPRINT=T
Counts Printout PRINT: IPRINT=2

3. Flux or Rates INPUT: QPLOTS=T
PLOTS: QRATPL=T

4. Anisotropy Plots INPUT: QPLOTS=T
PLOTS: QANIPL=T

5. Polar or Cam Plots INPUT: QPLOTS=T
PLOTS: QPOLPL=T

6. Tape of Fourier Parameters INPUT: QTAPES=T
TAPES: QRTAPE=T

7. Tape of Counts and INPUT: QTAPES=T
Accumulation Time TAPES: QSTAPE=T

Iv. Running the Program

The following steps must be done to submit a run.
Step 1

Hang all required tapes in the slntgs and determine e namelist
parameters to be used.

Step 2

Edit the TSO file whi-h contaias the TCL 2and namelists to run the fob.
Change

1. The JOBCARD

2. Plot tapes VOL=SER names

3. Namelist parameters to suit the desired input and output.

4, All SD unit DD card specifications as required by the particular
satellite.

Step 3
Submit the job using:
1. *SUB~#*’ if still in edit mode.

2. “SUB"name’ if the file has been renamed and saved under a new file name.

~-==If still in edit and the file is not renamed, end the edit session
with END™N command.---
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V1

Error Handling

1

Return Code

The namelist parameters are checked to ensure typing errors were
not introduced. The program stop will return code of 1 if any
parameters are not valid.

If ther is an 1/0 error while creating the anisotropy plots, the
message !

*RECORD # OF HARMONIC # SKIPPED, I1/0 DISK ERR.’

If there is a timing problem the message:
“JULTIM HAS BAD TIMES’

is issued and the program stops with a return code of 7.
Consult person who maintains the program.

When an I/0 error is encountered while creating polar plots, Lo
message :

MISK RIAQ ERROR IN POLAR ROUTINE®

r¢ usad and the prozram cvontlnaes. Some data will he miwsing.

When an
message :

1/ ervor is enccunztared vhile ereating flux Slovs, ae

SRECORD # SKIPPED DUR [0 I[/0 ERROR FROM DISKS
is issued, and the program continues.

on the flux plot.

Some data will be missing

CL Required

The JCL
file contains only that JCL required for the SI routines.

is contained in the file This

Comment cards

*SEJSS.MULTISAT.FOURIER (JCL) .

indicate where 8D JCL is to be included.
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Multisatellite Fourier Analysis Program
PIONEER PHA User”’s Guide

Overview

The satellite~dependent (SD) PIONEER PHA routines allow the PIONEER 10
and 11 PHA data to be processed through the Fourier program’s znalysis
and output procedures. The satellite~independent (SI) routines are
contained id separate source and load modules from all SD code, and thus,
any gsatellite may be linked via JCL. The PHA data are considered a
separate satellite from the other PIONEER sectored rates data.

This document describes <the SD user input required for PIONEER Fourier
analysis. The main document containing the ST user input must be
reviewed prior to this one.

Irput Required

1. Satellite independent vamelist INPUT’S RATES parameter and SATID are
left blank.

2., Bectored PHA Data Base
This dzta base resldes on disk. It is created specifically for this

program by someone desiring a particular set of energies to be
analyzed. The data set name must be obtained from this person.

ITI. Error Hapdling

The following return codes and messages may be printed:

Return Code Description
- ) “INPUT DISK READ ERROR,SKIP THIS RATE”

- A tape read error on the flux tape caused
a volume to be skipped.

1V. JCL Required

l. Load module to link with SI routines:
‘SEJSS.FOURIER.PIOPHA.LOAD”

2, Unit 49 defined as the input Sectored PHA disk file name.
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The Fourier Program
Pioneer Differential Rates

Overview

The Fourier Plot Prograwm has an option to change thne data betfore
it goes into Fourier analysis. This is done via a subroutine
"called SUBL (See documentation on tne Fouler Proygrain, SUiBl) 1in
this case subtracting one set of sectored counts from the next
and storing this differential as a new set of counts. These
counts then underygo the sawe analysis as before. HUBL also
changes the labels appropriately.

To involk this process, SUBL for differential rates 1is compilled
into a load module and linked as tne first SYSLIB data set. fThis

A o o o b

in the Fourier load module, and thus be used to create
differential sectored rates.

JCL Required

T o s 3 X 7 T T v

1. SYSLIB DD DSN='SEJSS.FOURIER.DIFRNTL.LOAD',DISP=5lR as the
first SYSLIB data set.

2. Same JCL as for PIONEER sectored rates.



THE MULTTEATELD TTF FIMURIER ANALYEDTE PROGROM CONTATRHS & O80T TH
& SUBROUTINE CALLED SUBRZ AFTER THE DATA H&S BEEN FOURIER alaALYZIED.
THE DATH MAY THUE BE MANIFULATED AFTER ANALYSIS BY LINMEING INM TO A
HSER WRITTEN =UR2 LOAD MODULE IR THE SYSLIBR 0L LDET OF DATH SETI.
A DEFALULT SR IE LOCATED I THE =1 LOAD LIBRARY (5
OOF00 DENT LIBRARY ) WHICH SIMPLY RETURNMS. IF THE USER WakTI To aALTER THE
QOEoO DATA AFTER ANALYSIS. HE MUST WRITE A SUBROUTINE CALLED SURZ AND
#0000 CREATE A LOAD MODULE FROM IT Vo ADDTOLIRE. THDS LOAD DRTa SET IS
THEN LISTED &% THE FIRST ONE IN THE SYSLIB CARD WHEN SUBMITTING
01100 THE PROGRAOM. THE FOLLOWING IS5 A& LITST OF THE SUBEZ MODULES CREATEDR
Q1200
3LE00
1400 1. BOURCE FILE: "SEJSSMULTISAT., SUBZ (S TG20HE Y -
LOAT FILE & SE FOURTER. SIGEE0HE, LOaDr :
DESCRIPTIOND THIS ROUTINE MEGATES AnNY AMISOTROPY VALUE WHICH
T8 LESS THAN TWICE ITS DEVIATION SUCH THAT IT IZ
NOT PLOTTEL.
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PICYEER-F BIT20ON PEOGRAHN

A. EEOELEHM:

T - . st s st

There is a protler with a number ¢f bits in a PioneercF
detecter; these tits fusually 2 apd 6) intermittently fail
to reglsie;. Thus, incorrect values are obtained for the
rates. Since _these values often differ greatly from the
general trend of the data, they can cause significant errors
in the fluxes.

B. SCLUTICHN

.To correct_this prchlem, _the program BIT20N was written.
This program looks Icr data devia 1ng significantly from the
eneral trend and then tests the effect ¢f turning on these
aulty bits. If the resulting value is closer to the trend,
the rate is corrected to this value. The program QUICKRIT
is a version of BIT2CN which processes only the event type
rates {for the specific _rates, see the rrogram description
iz the Programmer?s Guide).



PROGRAMMER'S GUIDE

2. PROGRAM DESCRIPTICE

1. BIT20N

When the Pioneer EDR tages are processed by ?IGDR%, the
Ploneer rates ta%es are genherated, "contairing the values of
the sectored_and_ _unsecicred _rates {converted to decimal
form). For detailed information on the rates tape format,
see _Appendix B. Fecause of the bit failures in e
satellite {usually 2 aﬁdT%), some of the rates on the EDR

tapes are incorrect. s there are incorrect rates
written tc the rates tapes E¥ PIODEP 1n some casSes. In
order to deal with this, the BIT20N rrograr %as developed to
reprocess the rates tapes, and generate the M"BIT2CHN

corrected” rates tarpes.

Tge initial rates tapes are read bz E%TZGN {in PFRBITL,
At this point, there are two options to the approach tc tae
reggoc9551ng: TIMESKIP, and TIMECOPY. In _the TIMESKIP
crtion, the user can skip forward tc a reguested time on the
input tape, and begin reprocessing from this point directly
to the output tape. With the TIMECCPY orption, the user may
first copy part of a previously reprocessed tape to the
output tape, then_sklg t0 the desired time_cn the 1input tape
gng start processing tc the cutputr tape following the copied
ata.

For the reprocessing, the Dro%ram must first identify the
format {A or B}, .2 {heg whether the rate 1is sectoréd or
unsectored. Thils is done in BIT20N. The subroutine BIT2CN
will then call BITQ for unsectored_ _rates, or BITSS for
sectored rates. These routines will_ first compare _the
inccring rate to the known exceptions and zero values. I1f a
match oCcurs the rate is reset and the rgutine returns to
BIT2CN for the next rate. Jf the rate _dces not match an
excegtlon or a zero rate, the routine will then move on to
the Eit turnon.

in

nd
4

S

Before the bit turnon, the rate must ke converted frgm
decimal  back  to the SsSpacecraft 1log form.,  This 1is
accomplished with DECLCG. For a ccnplete description of the
spacecraft log - decimal conversion, see the HBELDRP manual.
Ohce the raté is ir 1c% form, the routine uses GETPUT 1o
turn on bit 2. The rate 1is_then ccnverted back to decimal
ferm by IOGDEC. At this point it nust te somfare@ to the
table 6f permitted 1Tates {set ug in RATTAB). f it is an
allowed rate, the new rate_ is then compared_ to the trend.
Then, _if the new rate is _closer_to the trend than the cld
rate, it replaces tle grev1ons value of the rate. This same
procedure is follogowed for the bit 6 turnon. After the tit
turnons, the trend is reset to the current rate value.

2. QUICKBIT

The QUICKBIT yersion o¢f _BIT20N follous the sanpe
rocedures as described above, with two exceptions: the kit
turn-on is not dcre, an only events type rates are
processe€gd. This reans that the follcuin rates are
rocessed: SE14A£CE£ R1, R2{AP}, E3A, RUE, R5B, RY {ABCD),
10 {ABCDEFGH), =R11{4f), 'r12{AB), Ri4(aBcf),” and R15(AE



This makes QUICKPRIT abkout twice as fast as FITZON.

B. CALLING ORDER QF RCUTINES

06
GETPU% {BTHEP)

G
GETEUT ({BTENE)
LOGDEC

C. DESCRIPTICN OF BECUTINES

PFRBIT : fournd in SBPIO.RATELIST.SCURCE

This is the BIT2CN contrcl routlne. It m
and sklps to the requested day on the 1n§ut t
E to a requested ay forp a’ previcus BITZON
skips to the same day on the input tape.

cunts the tapes
ape, Or copiles
tape»aad hen

BIT2CN : found in SEFI0.RATELIST.SCURCE

This subroutine Landles hoth_fcermats A and It
seferates the rates 1nto sectored and nrsectored and and
calls the appropriate subroutines {BITSS or BITUS)

I7SS : found in SBPIC.RATELYST.SOURCE

This tipe checks _for sectore rates.  exc ions,and
os, trend checks the data, and L1 PR Tt gpnla%?%g
routines. It will replace the sectored rate with_  thé
calcunlated {bit turped-on rate 1f +this new rate is closer
to the trend, and reset the trend to the most recent rate.

BITUS : found in SEFIC.RATELIST.SGOURCE

This is similar tg¢ BITSS, except that it is used to
process the unsectored rates.
DECL_g : found in SBPIC.PFPBDISP.SOURCE

T utine converts the rates decimal values back into

the efflte log value.



GETPUT (BTIHEP) : fcurd in SDHEL.HELDRP1.SCURCE
This routine turns cn the reguested bit.

LCGDEC : £found in SEPIC. PFRDISP.SCUECE
This routine converts the log back tc decimal form.



USER'S GUIDE

A. DESCRIPTION.

The EIT20N _and QUICEKBIT programs are designed to do_a bit
correcticn and trend check ¢f Piocneer-F rates data. It can
grocess all or part ¢f an input tare; this processing ma

ake place after copying a portion O0f a previously processe
tape. '

Onl one input tape may ke rocessed €r rul. The
;ro ra has two ofrticns: TIMESKIP and TIMECOPY. The
INESKIP ogtlon preccesses an input tape directly to, the
beginning of an output tape. The input tgﬁe may be skipgped
forward to a_ requested start time, and will continue to a
requested end time. The TIMECOPY ortion allcws a portion of

% grev1ously processed tape to be copied tc the output tage
e

ore new processirg begins. In both optioms an input
start and end time détermine the records to be processed.
If zeros are entered for the start time processing wiil

begin at the first reccrd of the tape. If zeros are efitered
{or the end time, processing will rum toc the end of the
ape.

If either the ingut or the_ output tape is not‘sgecified,
the reguest will ¢ 1gnored. If neither TIMESKIP_ nor
TIMECOPY is entered in the input «card, the request will ke
ignored. An error message is alsc writter if the regquested
time interval is not found on the specified tapes. -

The BIT2CN prcgram , rrocesses all c¢f the sectored and
unsectored rates, - turning c¢p bit 2 and bit 6 in a 12 kit
word. Certain rates valués which are known to be excepticis

734, 778, 2296, 10208, 122%6, 84212376, 16482304, 142540€C
4385152 ) are cﬁangsd to pad 1—20000096}, and values which
would be set tc zefc Yy turning on _bits 2, 6, and 10 {
14516224, 14647296 ) are automa 1ca11§ set fo Zero. ~ Thesge
exceptions and zero valnes are read into FIT20N as data, in
a namelist { see sanrle JCl... &EXCEPS...). . The sectored
and unsectored excepticns are read in seperately { IEXCS and
IEXCU )= “All rates conring in  are re-trend checked _and
failed ony if they are greatér than 16 times the last value.

The QUICKEBIT pregram is a version of EIT20N 'which has
teen modified to nmake it two times as fast. QUICKEIT
rocesses only the event tgge rates: SRl{AEiD% R1, R2{AE),
3A, R4B, BSB, E?%AE{Q y GiﬁBCpE?GH{, B11{ ﬁ), R12 {(AB),
E1&(AB§D), and B1S12E). The bit 6 turn-on has also been
removed . ‘ o

B. JCL FOR RATES

The program reguires 160K of main storage.

//SBPIOBT2 JOB {SB0012356%,7,SA0001,001001) ,BF3,HSGLEVEL=1
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trends:
& TRENDS LASTSS{I,J)=k,LASTUS([I,J)=¥ ,EENL

LASTSS = the table ¢f sectored rates trends
LASTUS = the tatle of nnsectored rates trends

exceptions and Zeros:

SRICEPS NEXCS=¥1,IEXCS{1)=2,..-.1EXCS{N1)=2,
NEXCU=N2,IEXCU{9)=2,. ... IEXCO(N2) =2,
NZERC=N3,IZFRO{1)=2,-022+-I2ERO{N3)=7,EERL

NEXCS = the number ¢f sectored exceptions

IEXCS = the value of the sectored exceptice

NEXCU = the nuplter ¢f unsectored ejycepticns

IEICU = the value of the unsectored exception

NZERO = the nunpler cf zerc excepticns

TZERO = the value of the zero exception

For _an example of typical values see the JCL FOR RATES
section.

Input data for tapes and processing:

card columns descrigption

1-8 opticn, must contain word TIMESKIP or TIMECOPY
9-19 HID: should bte Bblank F

11-12 blank

13-20 input tape; data tg be processed

21-28 prev1ous.g‘processed_tape to be copied

29-36 tape tc which data will be copied and processed
37-38 ; 4%-50 2 1gat sStart year ; digit end year

39-40 3 51-52 start month 3 €nd month

41-42 3 53-54 start days 3 end days

43-44 ;3 55-56 start hour ;3 end hour

45-46 3 57-58 start asinutes ; end migutes

47-48 : 59-60 start seconds 3 end seconds

D. OUTPUT

s .

Program output fcr a successful run will list: requested
start and end dates, start and end date in modified julian
day, the number o¢f records ©processed, and the “tapes
involved. The rrecgram should produce c¢ne output tape of
processed data.



E. AFFNDS AND ERROR MESSAGES.

The following is a list «¢f prcgram errcr and information
messages with apprcpriate user response.

1. **%CHECK TAPES FOR PROBLEM: THE NUMBER OF RECORDS CCFIED
éXXXXX% IS NOT THE SAME AS THE NUMBER OF RECORDS SKIPPED CN
THE INPUT TAPFE {XXXXX}.

cause : . in usiﬁg the TIMECOPY option the _number of
recoids copied fror the previously processe& tape is not the
same as the number of records skipped on the input tape.

user response : the user should check tages to _insure
tha¥ the g- TE€T. tapes _are being used since i the TIMECOPY
ogtlon, he” files of the inpit and the final output tape
should corresponda

2. %¥*% UNEYPECTED END OF FILE REACHED, EBD CF PROCESSING FCCR
THIS BEQUEST %%¥
cause : the end of the_ tape was reached before the

reqiested start time was found.

user resgsponse : check input tape and start time entered.

3. x¥* END OF OUTPUT RECCRDS REACHED BEFORE THE REQUESTED
EiiE INTERVAL WAS FCUND. B¥D PROCESSING FCR THIS REQUEST

ause : in the TIMECOPY _option the program copied the
ent?fé“ reviously processed Ptape' v?thgutg reachfng the
requested start tinme.

user response 3 check tare regquested tc be copied and
ST 8%l t f d , pied.

the” ¥EquZ t tinme.
4. *¥* ERROR DTYPE 13XXXXXXX¥ NOT THE SAME AS EITHER DTIMES
égiﬁECOfY) CR DTIRIC {TIFMECCEY) SC RECUEST WILL BE IGRCEED

»
»

cause the 08 ion entered did not correspond to either
TINESKIP or TIMECOPY
nse

t
P

ser Lespo : check the first eight columns of data
car ,‘io‘ﬁ§£§‘§ure the requested optioaggs val%d,

5. *%*% DTAPE OR DIPCPY IS NOT SPECIFIED ***

. cause 1 a tage ¥as not sgecified for either DTAPE {the
inpUt tape) or DTPCPY (the output tare).
onse

user response: check data_card {¢glupns 13-20, and 29-3%6)
tc TMaKe ETuie that each tape is specified prcperiy, starting



in columns 13

and



APPENDIX A: BECLOGUES
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ROUTINE PFREBIT

MAKES BIT2CN CCEEECTICNS
CN THE INPUT TAPE, OR AT
FROM A PREVIOUS BIT20N TA
THE INPOT TAPE.

CALLS: BITZON, DEMJD

SKIPPING TO THE REQUESTED DAY
PYING OF TO THE REQUESTED DAY
D SKIPPING TC THE SAME DAY CN

a3
mm»

VARIABLES: :
DTYEE R* & TIMESKIP: TO SKIP ON THE INBUT TAPE
UP TO THE REQUESTED DAY
TIMECOPY: TG COPY FROM DTPOUT T0 DTPCPY
_ AND TEEN SKIP FORWARD ON DTAPE
HID I#2 PIONEER ID, F OB
DTAPE R*E INPUT TAEF :
DTEQUT R*8 C1D CUTEUT TAPE TO BE COPIED
DTECPY R*8 NEW QUTPOT TAPE FOR BIT20N -
HTIHE {12) T#2 ATINE +START TIME; YEAR, MONTH, DAY
HTIME SEND TIME; YEAR, MCNTH, DAY
1F HT a£a3£ IS 0, THE PROGRAM WILL START
AT THF BEGINNING OF THE TAELE.
IF HTIME{7) IS O, THE PROGRAM WILL PRCCESS
TO THE END CF THE TADE

L CASSWELL FEBRUARY 1980 (MODIFIED FEOM PFRBIT OF ED RONISH 1878
PFRBIT *sokkkdkkdkdokdokkrkhdkkdkd bkl dhkbrkrkdokk kk bk s Rx 23Xk %3
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SUBROUTINE BITZON

THIS SUBRQUTINE CYCLES THRQOUGH THE SECTORED AND UNSECIORED
RATES, CALLING BITSS AND BITUS TO TEST FOR EXCEPTICNS AND DC
THE BIT 2 AKD 6 TURNCN. THERE ARE SECTIONS FOR BOTH A AND B
FORHMAT.

CALLED BY : PFFEIT

CALLS: BITUS3, EITSS

ED RONISH 1378
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SUERCUTINE BITUS %% FOR UNSECTORED RATES ¥*%%

THIS SUBROUTINE TESTS FOR BXCEPTIONS, AND THEN ATTEMPIS A BIT 2

QR A BIT & TURNON ({IP NOT RATES EXCEPTIION). EXCEPTICES ARE EAD~-
DED, HHILE OTHE¥E RATES ARE COMPARED TC THE TREND {AFTER BIT TUBN-
ON) TC DETERFINE BHETHER OR NCT BIT TUBNONS BRING THE RATES CLOSER
TO THE TREND. TEF RATES MUST BE CONVERTED BACK TC LCGS BEFGRE THE
BIT TURNON, CCEVEETED EACK TO TLECIMAL FORHM, AND THEN TESTED TQ ELIH
INATE ANY FOREIDDEN LOGS. THE TREND IS RESET TO THE MOST BECENT
FATE AT THE ENLC CF THE RBCUTINE.

CALLS: LOGDEC, TDECLOG, GETPUT{BTHNP,IGET)
INPUT VARIABLES:

IUSs - RATE ID SUBSCRIPT

IRATE - ERATE

L
HETRT -~ EBITRATE
HFMT - FORMAT

ED RONISEH 1978
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SUBROUTINE BITSS *%¥ FOR SECTOREL RATES *%x

THIS SUBRODTINE TESTS FCR EXCEPTIONS, AND THEN ATTIEMPIS A BIT

2 OR A BIT 6 TURNON {IF NOT RATES EXCEPTION% EXCEPTIOHNS ARE
PADDED, WHILE C(THER RATES ARE CCMPAREL TC THE TRENE {(AFTER BIT
TURH-ON% TC DETFEMINE WHETHER CR NCT EIT TURNONS BRING THE RATES
CLCSER TO THE TEEND. THE RATES BUST EE CONVERTED BACEK TO LCGS
BEFCRE THE BIT TURNON, CONVERTELC BACK TO DECINAL FORM, AND THEXN
TESTED TO ELIMINATE ANY FORBIDDEN LCGS. THE TREND IS5 RESET TC
THE MCST EECENT E¥ATF AT THE END OF THF ROUTIHNE.

CALLED BY: BIT20RN
CALLS: LOGDEC, DECLOG, GETPUT (ETMNP,IGET)
INPUT VARIABLES:

M -
TUS - RATE IL SUDESCRIPT
%ERTE - BATE

HETRT - BITRATE
HF¥MT - FCRHAT

E ECNISH 187¢
BITSS okdkkkkokkokdokiokiokdokrkkiokk kdok kb dokkdokokkdokkk sk kk d kR s bk ddok k%
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AFPPENDIX B: RBRATES IAPE FORMAT (IAKEE FROM PICDRP MANUAL)

A DESCRIPTION

The rates tapes are _7—track, 800 bpi tapes with standard
0S5/360 labels written in_the binary rode and odd parity with
conyversicn. The¥ contain yariabkle length blocked records
with a maximum_tuifer length ({BLXSIZE) of 8704 bytes and a
maximom logical reccrd length ALRECI) cf 1740 bytes. These
tapes contain the time-ordered Pioneer GSFC/CRT  eventis rer
seconds j{rates) data and 1rtelated spacecraft informaticn.
Bach logical record ccrtains selected spacecraft information
ard all”™ the rates data for one Oor nore Ea €s {each rpage
represents one fourtk of an gxger;mgnt‘cyc e?. All rates
which fail the trend check will be indicated by a negative

rate value. Whenever a_rate with the value of zero faiis
the trend check, it _will bte_indicated, h{ a  negative omne
155 bgcogadded rates data will be ipndicated by "the value

E LCGICAL RECORD FORHMAT

Mremonic i Descrirpticn

MSPAGH Tige of daz {pilliseconds) for first page
centained 1In reccrd

MSNEXT 'ine of da mi}llisecgond for page which
%s expecte éo %mmedgatsf% follgyglast page
in record :

RMJIDE1 fay {relative modified Julian day) for first
page contained 1n record

BMJ DEX Day Jjrelative modified Julijan day) for page
shgcé_fs expected to %mme%iatelyy%oflouplgst
rage in record :

AEFILE atsclute file nunber

TCFLAG Tipe correction flag
= 0, no correction L
= 7, sSuspect tipe or ccrrected time

NPAGES Numker of Eages jone-quarter ezﬁerim nt,
cycle) included in recor émaxz um of £1X
for format A and five for format B)

BITRAT Eit rate 41-35, 2-32, 3-64, 4-128, 5-256,
£€-512, 7-1024, " 8-2048)

FORHMAT ¥format {(1-A, 2-3,L, 3-E, 4-EB/D)

MCDE Fode .
=0 ¢cr 1, real tirpe

2 0r 3, mepory readout
=4 or 5, telemetry store

DSS1D IS5 identificaticn



ESCID Fxtended frame counter {ESC subcom ID)

BATFIG Séﬁ flag ;roll attitude tinmer)
0, good valuse
, 014 value
=2, missing value
3, corrected value

o Ill

SENFIG ASENPDC flag {spip period)

SPFFLG SPF flag {spinr flag pericd)

RIPFIG ERIPPHEC flag -- pulse/rcll index
fulse rhase error

ROLLAT Foll attitude timer {RAT)

SENPDC Spin period {ASPNEDC)

RIPPEC Eoll gulse;roll index pulse phase errcr
{ARIPPHEC)

SPSGER Spin periocd secter generator {SPSG) rolil
reference
=0, 0 degrees
=1, 180 degrees

SPSGHND Sgin period sector generator {SP5G) nmcde
=0, non-spin averag
=1, ACS
=2, spin averaging

MSRAT Eoll attitude time {milliseconds of RAT)

DCYGQLT ILC tus voltage

DCCUER [C tus current

SETENMP Spacecraft platfcocrm temperature

SNR Signal-to-noise ratio

SPARE1 Spare {currently set tc zerc)

SEARE2 Srare {currently set tc¢ zero)

§1. 211 subcon_data_ associated ylth first Eage
data contained in record. Refer to Ta

andéd A-2 in the PICDRP manual for a desczlptlca
cf formats A and E, respectively.

211 rates data associated with first page of
data ccntalned in reccrd.  Each page cofisists
of four sets {two sectored and ty¥o unsectored)
of 16 rates which are urniguely identified by
ccrresponding rate sequence IDs ap earipg 1in
associated set cf subcon data. es data
associated with each Eage appears in 64 con-
secutive words as follosss

1 - Sectered rate (first set)

SR1{1-8

SEZ{1-8

1€ - Sectered rate {(first set)

z gaanectored rate {first set) -
9~51

201 B0 v
[#)}



N2

N3

N4

N5

1460

212 - Onsectored rate {first set)
33 -~ Sectered rate {[seccrd set)
SE1{1-8

SEZ {1-8

bg - Sectered rate (seccnd set)
g? ;gnﬁsectorea rate {second set)
59~-R186 -
£4 - Unsectored rate {(second set)

Eefgr to table A-3 in the PIODRP manual
tc determine rates data assocliated with
cack unsectored arnd sectcred rate se-~
quence ID

Note that redundant sectgred rates data oc-
curs whenever corresponding sectored raxe
sequence ID is not updated from previcus
value

=100, formatr A
=1127 format B

All subcor and rates data for second gage of
data contained in record {see descriptidn of
first page)

=3%¢, format A

=368, format B

Ttird page of data

=632, Eogmat -3

=656, format B

Fourth _page of data

=G(8, fordat A

=944, format B

Fifth page of data

=%¥8u,pf rmat A

=1232, formatr B

sixth page of data {fcrmat A only)
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T Thig program uses Pioneer Trajectory Tapes which have been previously

input parameters spec:.fied below, the program will lJ.st and/or

generate an output tape with the following va::-ia.bles for the gpecified

T BT DLy Fevicors YN WA S

52 ’7?
A/I‘IL
Pxom TRAJECTORY TAPE PROGRAM: LIST AND/OR CREATE APL, DATA TAPE
OF JUPITER DATA

_-transfomed :E‘:r.'om an EBCDIC to a binary tape format. Depending on the

tapes and files. The listing contains the date (month/day/year); the

time (hour:min:'séc)'; the Jupiter-s/c distance (Rj) -- B1KAC}R/7137_2; the
clock angle to the Earth (deg) -~ ARCTAN(YP1SFF/XP1SFF)-ARCTAN((YP1SFF-
YPGSFF) /(XP1SFF-XPGSFF) )3 the clock angle to the Sun {deg) --
mcrm(xmsm/xmsw)-mcmu( (YP1SFF-YPHSFF) /(xp1 sw-msm)) ; the

ecliptic latitude (deg) -- ARCSIN(ZP1SFF/BIMAGR); Jupiter latitude (deg) ==
B‘I]&A{[‘P, ’Jupj).;ef longitude (deg) -- BILONP; Jupiter-s/c distance (km) --
BIMAGR. The tape contains a header record, with the header from the
Trajectory tape, as well as a verbal description of the data format.

The data format is 6R*8, 6I¥2; the variables are Jupiter-s/c distance (Rj),
clock angle to Earth (deg), clock angle t;: the Sun (deg), ecliptic
latitude (deg), Jupiter latitude (deg), Jupiter longitude (deg), month,
day, year (actually, year-1900), hour, mimute, second, These values are

computed by the fonﬁulas above,

Input Parameters: NFIRST first file of Trajectory Tape to be processed

NELAST .~ last file of Trajectoxry Tape to be processed
DFAPIN - Pre-processed Pioneer Trajectory Imput Tape
QLIST - logical variable (=.TRUE. or .FALSE,)

indicating whether or not to generste a2 .

listing of variables. (Default is .TRUE.)
"DIPOUT - the output tape for the APL data tape I
NOUT - the first file to be written on the output tape
QWRITE -~ logical variable indicating whether or not =

to generate an output tape. (Default is ‘I'BIIE

(Program is currently stored in file 'SENAL.LIB2, CNTL(J'U’P'I‘RAJ)' on the

e St R AWITRAS, Rl
hwm& hew Trogekory Jota W

R . \B . CNTL (T&Asecﬂ
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~ .. Physical Record 1t

A

DETATLED DATA FORMAT DESCRIPTION

I2 gize of this physical reoaﬁ.; -including "
the block descriptor word ané the segment
descriptor words.

block -
4 de seriptor., -
7 . woxd, ey

segnent

I2 size of this logical record ('the header |
. descriptor

plus L bytes of segment descriptor word.)

- 2X word
‘logical
record f§ 114Al; Header: literal information

I, Header: data record size, not including
the L byte segment descriptor word

I2 size of this logical record (data segment

plus L bytes of segment descriptor word) p descriptor
logical 2X word
record :
TS . 20 44} 6R*8
v data
6I%2
) I2 size of this logical recoxrd (the data segment
plus L bytes of segment descriptor word) P descriptor
logical 2X word
record '
3 6R*8
data
61%2
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‘ descriptor words.

size of this physical record, mcludms

the block descriptor word. a.nd the segnent ‘block
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data

size of this logical record (the data
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COMPUTATION FOR NUMBER OF DATA RECORDS/BLOCK

'Physica.l Record 1 :

L ((Block Size = L)) = Header Iogica.l Reeord S:Lze)

L = 106.* ,,
Foslws T (Data_Record Size (from Heéader) + L) '-,F P

Physical Record 2 ~ (n-1):

(Block Size - L)
=113 ¥

(Data Record Size (from Header) + L)

Physical Record ns

SBlock_Size - L)
- _ g5 *

(Data_Record Size (from Header) + L)

* These numbers have been computed for the Pioneer Trajectory Tape (for APL use)
created on May 23, 1979. The original Pioneer Tape was VOI:SEB-BGDQBG ‘
file 14. This is the Saturm Encounter Prediction ﬂath.. _ v g
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PIONEER PLASMA PARAMETER PLOT PROGRAM

User's Guide

Overview

This program reads PIONEER plasma parameters from tapes supplied by

AMES.

plots of parameter vs. time.

Input Required

A.

The first datum from each hour is used to create listings and

AMES Plasma Parameter Tape as described in Project 1335-2,

Technical Note 6.

User namelist INPUT:

Variable Type Default
FROM(3) I%4 0
TO(3) I%4 0
INTRVL I*4 1
IDENS I 20
AXMIN, AXMAX R*4 Supplied
C by data
IDIVS I*4 8
ZTAPE A6 blank
IDEV I%4 2
IVAR A4 blank

Description

Year-1900, day of year,
and milliseconds of day
of start of plot run.
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 divisions in
the abscissa, used for
tic marks and labels.
Input tape name in
EBCDIC.

Output plotter device:
1=5D4060, 2=Calcomp 12",
3=Printer plot.
Parameter name desired
as describwed in the
AMES Project 1335-2
Technial Note 6.
Example: Free proton
bulk velocity: 'PVO7'.

of»end



Variable Type Default Description
QLABL(16) Al6 blanks Label associated with

IVAR. Example: Free
proton bulk velocity:
'PLASMA VELOCITY'.

QDEBUG - L*1 F T=Print debug
statements.

QPLOT L*1 T T=create plots

QLIST L*1 T T=create data listings

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

III. Output Generated

A. Data Listing:

The plot number is indicated, then a columnar listing of year, day,
hour, and parameter value is 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.

Iv. 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 value error. A
senstence describing which parameter
was in error is printed.

2 "ERROR IN POSITION,START,STOP TIME="

' The times read from the plasma tape are
inconsistent 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 run,
an end of file was encountered.

5 "ERROR ON TAPE IN POSITN"

While positioning to the start of run,

an error was encountered on the input
tape.



v. Program Performance and JCL

The program will produce 6 plots for the Calcomp plotter on the 360/75
in .4° CPU, 1.1° I1/0. 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 rum
is held in 'SBPIO.LIB.CNTL(SPLASPLT)'. It links into load module
'SBPI0.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
//FTO9F001 DD DCB=(DEN=2,RECFM=VS,LRECL=4112,BLKSIZE=4116),
// LABEL=(,NL),UNIT=(800, ,DEFER) ,VOL=SER=DUM09

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

/ /PLOTTAPE DD DCB=(,DEN=1),LABEL=(,BLP, ,0UT),UNIT=(7TRACK, ,DEFER),
//  DSN=CALCOMP,VOL=SER=TAPENAME

//*-- THIS CARD NOT NEEDED IF NO SD4060 PLOTS TO GENERATE

//WOLF4060 DD LABEL=(,NL,,OUT),UNIT=(1600,,DEFER),

//  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=,

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

&INPUT FROM=78,125,0,T0=78,131,0,INTRVL=1,IDENS=168,2TAPE="'XXXXX",
IDIVS=7,QPLOT=T,QLIST=T, IDEV=3, IVAR="PV0O7',QLABL="PLASMA VELOCITY',&END
// EXEC NOTIFYTS ’

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

Mt SERRPR 1@ COTL (SPLASPL



11/25/80
PIONEER PLASMA PARAMETER PLOT PROGRAM
System Documentation
I. Qverview
This program reads PIONEER plasma parameters from tapes supplied by

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

1I. Input Required

A. AMES Plasma Parameter Tape as described in Project 1335-2,
Technical Note 6.

B. User namelist INPUT:

Variable Type Default Description
FROM(3) 1%*4 0 Year-1900, day of year,
v . and milliseconds of day
. of start of plot run.;
TO(3) I%4 0 Year-1900, day of year,

and milliseconds of day of end
. ‘ of run, inclusive.
INTRVL - I*4 1 Number of hours to
. average together into
one point.

IDENS I1%4 20 ‘ Number of intervals per
. v plot frame.
AXMIN,AXMAX R*4 Supplied Ordinate minimum and

by data maximum values. If not
specified, the data
minimum and maximum are
- used.
I*4 8 Number of divisions in
the abscissa, used for
tic marks and labels.

ZTAPE A6 blank Input tape name in
: EBCDIC.
- IDEV I%*4 2 Output plotter device:

1=5D4060, 2=Calcomp 12",
: 3=Printer plot.
IVAR A4 blank Parameter name desired

as described in the AMES
Project 1335-2 Technical
Note 6. Example: Free
proton bulk velocity:
'PVO7'.



III.

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.
QPLOT L*1 T T=Create plots
QLIST L¥1 T

T=Create data listing

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

Output Generated

A. Data Listing:

The plot number is indicated, then a columnar listing of year, day,
hour, and parameter value is 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.  -Block Diagram

| HATN |
L] 1 | 1

GETPRM POSITN GETDAT PLOTIT

| —L— —— |

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
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 value 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
inconsistent 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 run,
an end of file was encountered.

5 "ERROR ON TAPE IN POSITN"
While positioning to the start of run,
an error was encountered on the input
tape.

VIiI. Detail on Coding

A. Timing System: 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 II1.B for details on those variables which are
namelist variables. Other are listed below.)

tape



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 SDINFOQ,SDFLAG,SDATA,
SDKEY, SDNEWV.

3. /TIMES/IEPOCH,INTDY,MSINT

Variable
IEPOCH
INTDY

MSINT

Common Name

PARMS

TIMES

SDATA, SDKEYS
SDINFO

SDVAR, SDFLAG,
SDNEWV

VARBLS

before start time of run
Number of intervals per

Holds plotting

information to
convert to and from

Holds AMES tape
reading parameters
Holds AMES tape

to be returned

Holds plasma parameter

Type Description
I*4 Closest leap year-1900
I%4
day
I%*4 Number of milliseconds
per interval
Module
Occurrence Input/Output Function
GETDAT 1,0
GETPRM 0 paramters
PLOTIT I
POSITN I
CONVRT 1 Holds timing
GETPRM 1)
system times
POSITN o]
SDTAPE 1,0
GETDAT 1,0
POSITN 0
SDTAPE 1,0 variables
GETPRM, POSITN, 1
PLOTIT 0

information.



4.

C.

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

Variable Type Description
INPUT 4A4 The first three are the time

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

NUMPRM 1%4 Number of parameters, equal to
4.

QLABL 16Al1 Label for parameter input by
user.

Individual Module Documentation

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

l.a. MAIN - Controls program flow

b. Calls: Wolfplot routines, POSITN,GETDAT,GETPRM,PLOTIT
c. No commons used

d. Local Variables:

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

BUFF(N,1l)=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. Logic:

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),
then plotting it (PLOTIT), etc. When QEND=T, stop after
plotting any data collected in BUFF.
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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. Calls: none
Called by: GETPRM,GETDAT,PLOTIT,POSITN
kd. 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 one 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 1,0
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



.

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

I0DAY I*4 Previous datum's day numbers

f. Logic:

3.a.

After variables are initialized, there is a loop collecting
one averaging interval of data. This interval is stored and
the loop continues until the plot end time is encountered.

GETPRM - Get user parameters from namelist

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

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

Calls: SDINIT,CONVRT
Called by: MAIN

d. Common blocks:

Common | Variables 1,0

TIMES All 0

PARMS All but PEND 0

e. Local variables:

Variable Type 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



f. Llogiec:
Read in the INPUT namelist. Validate the parameters.
Initialize timing variables and plotting variables.
4.a. PLOTIT - Plots one frame of data
b. Calling sequence:
CALL PLOTIT(BUFF,NPNTS,NPLOTS,QPLOT,QLIST)
See Section VII.C.1 MAIN for description of variables.
c. Calls: CONVRT, Wolfplot routines
Called by: MAIN
d. Common blocks:
Common Variables 1,0
PARMS PSTART,PEND,IDIVS,QDEBUG I
QAXIS,AXMIN, AXMAX 1,0
e. Local variables:
Variable Type Description
POS R*4 Used as abscissa position for
each tic mark and label
AMAX , AMIN 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 1%4 Holds previous day number to
check for change
ITIME(3) I*4 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*]1 Holds EBCDIC plot number label
QTIME(21) L*1 Holds EBCDIC start time label
f. Logic:

After intializing variables, the ordinate extreme values are
calculated if 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.
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5.a. POSITN - Positions input tape to correct time
b. Calling sequence:
CALL POSITN

c. Calls: SDINIT,SDTAPE,FTIO,CONVRT
Called by: MAIN

d. Common blocks:

Common Variables I,0
PARMS START,STOP,ZTAPE 1
SDVAR IDVAR,VARVAL I,0
SDINFO KPRTUN,KTAPUN 0
SDFLAG LEOF,LERR I
SDKEYS IDKEY,KEYVAL 0

e. Local variables:

Variable Type Description
TIME R*4 System time form of the record
f. Logic:

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.

6. 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.

VIII. Program Performance and JCL
The program will produce 6 plots for the Calcomp plotter on the 360/75
in .4° CPU, 1.1° 1/0. 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=5YS2,WOLFPLOT,DISP=SHR

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

//

DD DSN=SBPIO.PLASPLT.LOAD(TIMES),DISP=SHR
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//FTO09F001 DD DCB=(DEN=2,RECFM=VS,LRECL=4112,BLKSIZE=4116),

// LABEL=(,NL),UNIT=(800, ,DEFER),VOL=SER=DUM09

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

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

// DSN=CALCOMP, VOL=SER=TAPENAME

//*-— THIS CARD NOT NEEDED IF NO SD4060 PLOTS TO GENERATE

//WOLF4060 DD LABEL=(,NL,,OUT),UNIT=(1600,,DEFER),

// 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=,

/1% IDIVS=,QDEBUG=,QPLOT=,QLIST=, IVAR=,QLABL=,&END

/ /%-~ EXAMPLE

//DATA5 DD *

&INPUT FROM=78,125,0,T0=78,131,0,INTRVL=1,IDENS=168,ZTAPE="'XXXXX",
IDIVS=7,QPLOT=T,QLIST=T,IDEV=3,IVAR="PV07' ,QLABL="'PLASMA VELOCITY',&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 plasma tapes. They may be used with the plasma parameter

plot program.

Name (IVAR) Description
Cs01 Chi-Square
EPO1 . Error with free proton temperature (° K)
EPO7 Error with free proton bulk velocity (KM/SEC)
BRO8 - Brror with free proton bulk azimuthal angle (degrees)
EP0O9 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)
PAOS Free proton bulk azimuthal angle (degrees)
PAOY. Free proton bulk polar angle (degrees)
PN10 Free proton bulk number density (proton/CC)
*¥ TI01 Year
** 1102 Day of year
*¥ TI06 Milliseconds of day of year
TIo Year data was generated
TIg2 Day of year data was generated

¥¥% Tncluded in all listings and plots
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PFPVPl IN SBPIO'S @60631, READ-ONLY, P-18 PLASMA VELOCITY
USAGE: SLOT= @ SINCE 75/128; VOL= 8 SINCE 80/294
PFPV02 IN SBPIO'S @60632, READ-ONLY, P-1@ PLASMA VELOCITY
USAGE: SLOT= 0 SINCE 75/1208; VOL- @ SINCE 88/294
... .+ - PFPV@3 IN SBPIO'S @60633, READ-ONLY, P-10 PLASMA VELOCITY
USAGE: SLOT= @ SINCE 75/120; VOL- 0 SINCE 80/294
- PFPV@4 IN SBPIO'S @68634, READ-ONLY, P-10 PLASMA VELOCITY
e '~ USAGE: SLOT= B SINCE 75/120; VOL~ @ SINCE 88/294
."f + PFPVB5 IN SBPIO'S @60635, READ-ONLY, P-1@ PLASMA VELOCITY .
U USAGE! SLOT=— @ SINCE 75/120; VOL- @ SINCE 80/294
“h.y .- 1-PGPVOLl IN mmmHo.mammmbwm. READ-ONLY, P-1l PLASMA VELOCITY
L USAGE: SLOT= B SINCE 75/120; VOL=~ 0 SINCE 80/294
“fi P 'PGPY@2 IN SBPIO'S @6@0637, READ-ONLY, P-1]l PLASMA VELOCITY
.Y . USAGE: SLOT= 0 SINCE 75/120; VOL= P SINCE 80/294
¢ <PGPVA3 IN SBPIO'S @60638, READ-ONLY, P-1l PLASMA VELOCITY
: - USAGE: SLOT= @ SINCE 75/120; VOL- 0 SINCE 80/294
PGPV@4 IN SBPIO'S @60639, READ-ONLY, USED BY ZBKMW, P-11 PLASMA VELOCITY
: USAGE: SLOT= . 1 SINCE 75/120; VOL~- P SINCE 80/294

el . o
[ ===END OF TLSUPDTE LISTING B NUMBER OF ERRORS= 1] RETURN CODE-~ #
(- READY .
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#eply 1o Attn of:

National Aeronautics and
Space Administration

. Ames Research Center

Moftett Field, California 94035

- §ST:245-3 ' August 27, 1980

Dr. F.B. McDonald, Chief

Laboratory for High Energy Astrophysics
Code 660

NASA-Goddard Space Flight Center
Greenbelt, MD 20771

Dear Dr. McDonald:

In response to your letter of July 25, this letter is sent with three
magnetic tapes that contain unedited solar wind plasma parameters from
Pioneers 10 and 11, Pioneer 10 plasma data for 1977 beginning with day
128, and Pioneer 11 data both for 1978 beginning with day 125, and for
1979 for days 152 to 268, are the time intervals included. We do not yet .
have Pioneer 10 plasma data in this form for 1979, or for Pioneer 1l for
1977. '

The format of these tapes and a sample program for reading them are
described in Informatics, Inc., Technical Notes 6 and 7, Project 1335-2,
which are also included.

Unedited plasma parameters occasionally will contain incorrect values.

The bulk speed values should contain the fewest incorrect cases, with most
of those remaining within 10% of the correct value. The number density
and temperature values, respectively, should have increasingly greater
percentages of incorrect values.

Sincerely,
i - ~fi
éu'ev,. Q,M\f
John D. Mihalov
Research Scientist

Theoretical and Planetary Studies Branch

Enclosures
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The Plasma Parameter Data exists on 9-track magfxetic tape
. and/or disk dataset, The data on a 9-track magnetic tape is written
. 1 .
using de:nsitir of 800 BPI and variable sequential record format. The

logicai record length equals 4112 and the block size equals 4116,

-

The Plasma Parameter data contains an infinite number of
variables within ID information,” proton parameter and alpha para‘metez’-
:categories. New variables may be added at any time. The Plasma -
Parameter datasets are set up with descriptor recordé which contain

~the four letter code remes of the variables existing in that type of

data record. The descriptor records are at the beginning of the dataset

) . "describing the data existing on that dataset, The purpose of the des-
3 criptor records is to give flexibility to the data records. If, for example,
‘2 new p}oton variable is to be added to the proton data records, a2 new
descriptor record would be added and no change would be needed to the
existing data records, For example, there is a descriptor record for
the Block IIl one-temperature proton parameter model and also a2 des-

criptor for the Block Il.one-temperature alpha parameter model.

' “'I'h.e Plasma Parameter Data records are read with routine
SDTADE. Refer to Technical Note 1335-2-7 for the description of
routine SDTAPE.
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ATOl

ATO02.

A 3

ATO4
~ ATO5
CATO6

AVO07

- AAOQ8

A4

g

AAD9
AAlD
AALL
AAL2

AF51
AF52
AFS53
AF54
AF55
AF56
AF57
AF58
AFS9

A{‘- ,/‘o '

AF61

TAF62

LT U Y (I I T I O I L U

FREE ALPHA TEMPERATURE (DEGREES KELVIN)

FREE ALPHA TEMPERATURE PERPENDICULAR (DEGREES KELVIN)
FREE ALPHA TEMPERATURE PARALLEL (DEGREES KELVIN)
SPARE B .

SPARE ' '

SPARE !

FREE ALPHA BULK VELOCITY (KM/SEC)—™

FREE ALPHA BULK AZIMUTHAL ANGLE (DEGREES)

FREE ALPHA BULK POLAR ANGLE (DEGREES)

FREE ALPHA NUMBER DENSITY {PROTONS/CC):

FREE ALPHA ANISOTROPIC AZIMUTHAL ANGLE (DEGREES)
FREE ALPHA ANISOTROPIC POLAR ANGLE (DEGREES) ot

FIXED ALPHA TEMPERATURE (DEGREES KELVIN)

FIXED ALPHA TEMFE RATURE PERPENDICULAR (DEGREES KELVIN) -

FIXED ALPHA TEMPERATURE PARALLEL (DEGREES KELVIN)
SPARE : : ' ' '

SPARE

SPARE : '

FIXED ALPHA BULK VELOCITY (KM/SEC)—

FIXED ALPHA BULK AZIMUTHAL ANGLE (DEGREES)

FIXED ALPHA BULK POLAR ANGLE (DEGREES)

FIXED ALPHA NUMBER DENSITY (PROTONS/CC)

FIXED ALPHA ANISOTROPIC AZIMUTHAL ANGLE (DEGREES)
FIXED ALPHA ANISOTROPIC POLAR ANGLE (DEGREES)

- -

-
-

‘A Daton on ™e-9 TapeS
o Dafa ew Foo-ltapes
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04aCS01 = Chi-Square
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EA
EAQ2
.EAQ3
EA04
EAQS
EA06
EAQ7
EAOQ8
EAQ9
EAlO
EAll
EAl2
s EPOL
EPO02

_EP03
EP04

EPO05
- EPO06
DE P07
AE. 3
aEPO9

SEPLO

. EP11
_EP12

. EP13’

EPI4

 EPIS
- EPI16
. EPIT

- EP18

PR O L A I TI O T  IR V T O

ERROR WITH ALPHA TEMPERATURE (DEGREES IN KELVIN)

FRROR WITH ALPHA TEMPERATURE PERPENDICULAR (DEGREES IN KELVI

EFRROR WITH ALPHA TEMPERATURE PARALLEL (DEGREES IN KELVIN)

SPARE
SPARE
SPARE

Ky

ERROR WITH ALPHA BULK VELOCITY (KM/SEC)™ : ot

ERROR WITH ALPHA BULK AZIMUTHAL ANGLE (DEGREES)

ERROR WITH ALPHA BULK POLAR ANGLE (DEGREES) -

ERROR WITH ALPHA NUMBER DENSITY (PROTONS/CC)

ERROR WITH ALPHA ANISOTROFIC AZIMUTHAL A'\IGLE (DEGREES)
ERROR WITH ALPHA ANISOTROPIC POLAR ANGLE (DEGREES)

ERROR WITH FREE
ERROR WITH FREE
KELVIN)

ERROR WITH FREE PROTON TE\{PERATURE PARALLEL (DEGREES KELVIX

ERROR WITH FREE
KELVIN)

ERROR WITH FREE
ERRCOR WITH FREE
ERROR WITH FREE
ERROR WITH FREE
ERROR WITH FREE
ERROR WITH FREE
ERROR WITH FREE

"ERROR WITH FREE

ERROR WITH FREE

PROTON TEMPERATURE (DVG'Q“.P_S KELVIN) —
PROTON TE\/IP’:'RATURE P"RPF"\‘DICU AR (DEGREES

PROTON TEMPERATURE PERPENDICULAR (DEGREES

PROTON TEMPERATURE INWARD (DEGREES KELVIN)
PROTON TEMPERATURE OUTWARD (DEGREES KELVIN
PROTON BULK VELOCITY (KM/SEC)

PROTON BULK AZIMUTHAL ANGLE (DEGREES) ¥
PROTON BULX POLAR ANGLE (DEGREES)\=

PROTON NUMBER DENSITY (PROTON/CC)Y™

PROTON ANISOTROPIC AZIMUTHAL ANGLE (DEGREES)
PROTON ANISOTROPIC POLAR ANGLE (DEGREES)
PROTON TEMPERATURE PERPENDICULAR

FOR COMPONENT 1 (DEGREES KELVIN)

ERROR WITH FREE

PROTO‘\I A\TISOTRODIC AZIMUTHAL ANGLE

OF 'EPI3' (DEGREES)

ERROR WITH FREE
(DEGREES)
ERROR WITH FREE

PROTON A\IISOTROPIC POLAR ANGLE OF 'EDIB'

PROTON TEMPERATURE PTRPENDICULAR < OR

COMPONENT 2 (DEGREES KELVIN)

ERROR WITH FREE
'EPi6' (DEGREES)
ERROR WITH FREE
(DEGREES)

PROTON ANISOTROPIC AZIMUTHAL ANGLE oF

PROTON AN.LSOTROPIC POLAR ANGLE OF 'EP16é'

-

;



Revision 2, 10-75

II = MODE: 0= UNSUPPRESSED/] = SUPPRESSED
ID0Z2 = SPACECRAFT ID NUMBER - -
ID03 = BIT RATE ' : . ,
ID04 = MODE: 0= FSM/l = MFM : : )
IDO5 = CALIBRATION IDENTIFICATION FOR BLOCK 2 :
IDA5 = FIRST PART OF CALIBRATION IDENTIFICATION FOR BLOCK 3
IDB5 = SECOND PART OF CALIBRATION IDENTIFICATION FOR BLOCK 3
ID06 = TYPE OF PROTON OR ALPHA MODEL
ID07 = MODEL NUMBER
ID08 = DETECTOR: 0=A/l=B
ID09 = MODE: 1,2,3,4 .
IDI0 = NUMBER OF STEPS/CYCLE
IDll = FOR DETECTOR A: SECTOR INTEGRATION PERIOD
- ID12 = NUMBER OF HALF-REVOLUTIONS PER STEP
- ID13 = COLLECTOR NUMBER OF PEAK REPORT , _
- IDl4 = ORDINAL NUMBER FOR THIS CYCLE IN COMBINED CYCLE (E. G. ,1)
- ID15 = NO. OF CYCLES COMBINED WITH AND INCLUDING THIS CYCLE (E.G.,2)
ID16 = SPARE ' .
ID17 = SPARE -
ID18 = SPARE .
ID'9 = SPARE . . SPEE
IL.J = SPARE ' '
ID21 = .SPARE
ID22 = SPARE




Prsl-’

P. .2
PE53
PF54

- PF55

. PF56
. PF57
Pr58
PF59
Pr60
PF61
PF62
PF63

PF64

PF65
PF66
! PF67

Pr o8

wowowonorononowonnun

FIXED PROTON TEMPERATURE (DEGREES KELVIN)

FIXED PROTON TEMPERATURE PERPENDICULAR (DEGREES KELVIN)
FIXED PROTON TEMPERATURE PARALLEL (DEGREES KELVIN)
FIXED PROTON TEMPERATURE PERPENDICULAR (DEGREES KELVIN)
FIXED PROTON TEMPERATURE I\’WA.RD (DEGREES KELVIN)

FIXED PROTON TEMPERATURE OUTWARD (DLGREES KELVIN)

FIXED PROTON BULK VELOCITY (KM/SECW¥Z :

FIXED PROTON BULK AZIMUTHAL ANGLE (DEGREES)

FIXED PROTON BULK POLAR ANGLE (DEGREES)

FIXED PROTON NUMBER DENSITY (PROTONS/CC) '
FIXED PROTON ANISOTROPIC AZIMUTHAL ANGLE (DEGREES)

FIXED PROTON ANISOTROPIC POLAR ANGLE (DEGREES)

FIXED PROTON TEMPERATURE PERPENDICULAR FOR COMPONENT
1 (DEGREES KELVIN)

FIXED PROTON ANISOTROPIC AZIMUTHAL ANGLE FOR COMPONE\IT
1 {DEGREES)

FIXED PROTON ANISOTROPIC POLAR ANGLE FOR COMPO\’.:.NT 1
(DEGREES)

FIXED PROTON T_MP"‘RATURE PERPENDICULAR FOR COMPO’\I_N’T’ 2
(DEGREES KELVIN)

FIXED PROTON ANISOTROPIC AZIMUTHAL ANGLE FOR COMPONENT 2

(DEGREES)

FIXED PROTON ANISOTROPIC POLAR ANGLE E OR COMPONENT 2
(DEGREES)




Pi\\ “‘

‘PTO02
_PTO3
PTO04
PTO5
PT06
- PVO07
. PAOS
CPAQY
» PN10
PAll
PAl2
PT13

PAl4

' PAl5

"PT16

PALT
PALS

" nu

"nou

FREE
FREE
FREE
FREE
FREE
FREE
FREE
FREE
FREE
¥FREE
FREE
FREE

- ey

* FREE PROTON TEMPERATURE (DEGREES KELVIN) v

PROTON TEMPERATURE PERPENDICULAR (DEGREES KT LVIN)
PROTON TEMPERATURE PARALLEL (DEGREES KELVIN)
PROTON TEMPERATURE PERPENDICULAR (DEGREES XKELVIN
PROTON TEMPERATURE INWARD (DEGREES KELVIN)

PROTON TEMPERATURE OUTWARD (DEGREES K.:.LVI )
PROTON BULK VELOCITY (KM/SEC)W" =

PROTON BULK AZIMUTHAL ANGLE (DEGREES) v

PROTON BULK POLAR ANGLE (DEGREES)v” :

PROTON NUMBER DENSITY (PROTON/CC)V + =
PROTON ANISOTROPIC AZIMUTHAL ANGLE (DEGREES)
PROTON ANISOTROPIC POLAR ANGLE (DEGREZS)

PROTON TEMPERATURE PERPENDICULAR FOR COMPO\’ENT 1

(DEGREES KELVIN)

FREE PROTON ANISOTROPIC AZIMUTHAL ANGLE OF 'PT13! (DEuR ES)

FREE PROTON ANISOTROPIC POLAR ANGLE OF 'PT13! (DEGREZS)
FREE PROTON TEMPERATURE PERPENDICULAR FOR COMPONENT 2
(DEGREES KELVIN) . ‘ _
FREE PROTON ANISOTROPIC AZIMUTHAL ANGLE OF 'PTI6! (DEGREES)
FREE PROTON ANISOTROPIC POLAR ANGLE OF 'PT16! (DEGREES)
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RN

" RNu2
RNO3
RN04
RNO5
RNO06
RNO7
'RNO8
RNO9
RN10
RN11
RNI2
RNI3
RNI14
RNI5
RN16
RN17
RN18
RN19
RN20
RN21
RN
RNz3
RN24
RN25
RN26
RPO1
RP02
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1
"NOISE LEVEL FOR COLLECTOR 2
4

NOISE LEVEL FOR COLLECTOR

NOISE LEVEL FOR COLLECTOR 3
NOISE LEVEL FOR COLLECTOR ;
NOISE LEVEL FOR COLLECTOR 5
SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE ,

SPARE :

SPARE

SPARE

SPARE

SPARE

SPARE .

SPARE -

SPARE

SPARE

SPARE

SPARE

SPARE :
SPARE ’ C
RATIO OF PEAK REPORT/NOISE (l.E-13 AMPS)
PEAK REPORT (l.E-14 AMPS)

(1.E-14 AMPS)
(1. E~14 AMPS)
(1.E-14 AMPS)
(1.E-14 AMPS)
(1,E-14 AMPS)"

.-

By e e BRI



o0/ TIOL

-0« TIOZ
oA TI06

04 TIv9l
04 TI92

nnn
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DAY OF YEAR DATA WAS GENERATED
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Part 3

PLASMA PARAMETER DATA

DESCRIPTOR RECORDS
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*102

106
D01
D02
D03
D04

‘Dob
‘191

*I92-

:S01
T01
V07
A08
£09
Nio
P01
P07
P08
P09
P10
F51
P57
58
F59
F50

TIO02
TI06

- ID01

ID02

'IDO3
. IDO4
- IDOS

ID06

- TIC1

TI92
cs01
PTO2
PTO3
PV07
PAOS
PAGY
PN10
PA11
PA12
EP02
EP03
EPO7

EPO8

EPO9
EPi0
EPi1

EP12
PF52

PF53

PP57

PF58
PF59
PF60
PF61
PF62

TI02
TI06
IDO1

-ID02

IDO3
IDO%
IDOS
ID06
TI91
TI92
Ccso1

PTO4

705
PT06
PVO7
FAOS
PAOY
PN10O
PA11
Ps12
EPOL4
EPO05
EPO6
EP07
EPOB
EPO9
EP10

- EP11

EP12
Prsy
PF55
PF55
PF57
PF58

. PF59

PF60
PF61
PFr62

TIO02
TI06

IDO1 -
1D02 -

IDO3
IDO4
IDAS
ID35
IDO?

- IDO8
IDO9.

ID10
ID11
ID12
ID13
ID14
ID15
ID16
ID17
ID18
ID19
ID20
ID21
ID22
TIcl
TIoZ
cso1
RPO1
RNO1
RNO2

RNO3

RNOY
RNOS
PTO1
PVO7
PAOS
PAOQ
PN10O
EPO1

EPO7

EPO8
EPOQ
EPIO

TIO02
TI06

-ID01

ID02
ID03
ID0k
IDAS
IDB3
ID07
ID03
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PAOY
PN10
PA11
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PT13
PA1L
PA15S
PT16
PA17
PA18
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EP08
EP09
EP10
EP11
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EP15
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o R

EP17
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IDO1
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IDAS
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IDO7 -

ID08

IDO9"
ID10
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ID13
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ID17
ID18
ID19
ID20
ID21
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TI91
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RNO1.

RNO2
RNO3
RNOL
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PA09
PN10
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EP08
EPO9
EP10
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ID01

i D02
ID03
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IDBS.

ID07

iDos
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ID13
IDl4
ID15
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TIS2
FT0l1
PV07
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PAOS
PHl0

EPO1

EPQ7
LPO8
EPOS

EP10

€S0l
RPO2
‘RNQ1
RNO2

-

26

.FOR

RNO1
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RNOS”

< P
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ID07
IDoS
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Iblo
ID1l
ID12

ID13"

ID14
IDl5
TI%1
TIg2
PTO02
PTO3
PVO07
PAODS
PAOY
PN1O
PAll
PAl2
EPO2
EPO3
EPC7
EPOS8
EPOY
EPL1D
EPl1l
EP12
CS0l
RPQ2
RN01
RNO2

26
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. PROGRAM DESCRIPTION -
. SUBROUTINE SDTAPE . <. .
PURPOSE " . .. o oow
. 1;0 b_e’izsed by all programs that need"input/ output from Plasma
parameter data sets on disk or tape, . R S ) .
CALLING SEQUENCE = j‘ L

CALL SDINIT to untzahze routine
-CALL SDTAPE to obtam data '

SDINIT :must be called before any call to SDTAPE in a run, and
must be called again whenever the user wxshes to change t.he list of de- -

’ 'su'ed variables; keys, or other user-supphed parameters.

COMMON BLOCKS EEER PR

COMMON/SDVAR /IDVAR (100), VARVAL(100)
* COMMON/SDKEYS/IDKEY(S5), KEYVAL(Z, 5)

COMMON/SDINFO/N‘DATRC,NDESRC KTAPUN, KPR'I'UN JTYPE,
' " NWDS, ISPARE(12)

COMMON/SDNEWV/LVNEW(100)

.- COMMON/SDFLAG/LEOF, LERR, LOVFL, LBADIN, LPRTEX,
LRDIl, LBADDR, LSPARE(13)

'COMMON/SDDATA/DATA(IOZQ

x

L £ S




| INPUT/OUTPUT Bl

" If the user desires explanatory tape records to be printed out,

* User Input . ‘. . Lo S

Variable identifiers o;‘.' all desired variables should be put in

successive words of array IDVAR. At least the first unused

. word (if any) must be set = -1,

' IDKEY Should be filled with the variable numbers (subscript

of IDVAR) of variables to be checked to determine acceptability
of 2 record. KEYVAL should contain the lowest and highest
values within which that variable must lie to acéept a record

containing it. To be accépted, a record must satisfy all tize

applicable keys. Unused positions in IDKEY should be padded

. with =1's (first unused one is enough), Only variables appearing

on the tape in integer format should be used., To use JTYPE
2s a key, IDKEY should contain a 0,

FORTRAN data set reference number for the iﬁput tape

(KTAPUN) and the pnntout data set (KPR TUN) should be
supphed | ‘

he should set LPRTEX to . TRUE." Otherwise, it should be
get to ,FALSE. Explanatory tape records are numbered in

the record type by IRT+1000, where IRT is the record type -

_of the record being explained, =ach element in an explanatory

record contains an 80-byte ‘v_erbal explanation of the variable

occupying its position in the explained record.

S WA STNE NP e AaRmA Mhaie Mot
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-.Subroutine butput N B | R

& - For each call to SDTAPE the ta.pe will be read untxl a data
- -record is encou.ntered which contains at least one deszred .
wvariable, and which satisfies all the keys which appear in it,
- All desired variables in the record will héve their values
’ltored in VARVAL, in the same relatwe posxtwn as the1r

.'identzﬁers in IDVAR.

- e

e

b Upon return from SDTAPE, NDATRC will contain the number
of data records read in the last call, NDESRC will contain

"the number of descnpto,. records read, and J'I‘YPE wzll _ :' .

PR S e

contain the type of the last record read,

e _ TUpon return from SDTAPE, LVNEW will contain a . TRUE.

in-evez:y position corresponding to variables in VARVAL -

receiving new values, and a2 . FALSE. elsewhere. o . - E-
” 1“ . .- - i
a - ‘Upon return from SDTAPE, LEOF will be . TRUE. if an

. en.d-of-file was reached; LERR will be . TRUE. if an error
. condition occurred in reading the tape, LOVFL will be . 'I'RUE ,
if more record types contam desired vanables than the table .

can handle (25).

&  Upon return from SDINIT, LBADIN will be set to . TRUE,
o if some erroneous condition was found in the user's input. .

{e.g., no variables requested).

.
.
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© e e

The subroutine reads into array DATA, so upon return, 1t

contains the last tape reconrd, and NWDS E:Ontains the number

.

of words in it,

If the user sets LRDI to . TRUE., SDTAPE will return after

Processing one record, whether or not it contains any re-

levant variable,

. -

LBADDR will be set ., TRUE., by SDTAPE if:

I. a second descripto.r' for a record tybe is read
2,  adata record shorter than its descriptor is read
'.3_. an undescribed data record is read |
- - ‘. . » ’\
. ’

e L TN-73-1335-2-7
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"KEY VARIABLES

R I L N UL L L

Common Varizables

Name

" DATA(1024)

IDKEY(5)

 IDVAR(100)

ISPARE(12)
. JTYPE
“"KEYVAL(Z2, 5)

KPRTUN

- KTAPUN

- LBADIN

LBADDR

'LEOF ’
 LERR

LOVFL

_LPRTEX
- LRDI

' LSPARE(13)
LVNEW(100)

"NDATRC

 NDESRC

NWDS

VARVAL(100)

_ Z'ZE- e
Rezl

integer

integer

integer
integer

integer

inteéer

integer

logical

.

logical

iégieal
logical

logical

logical

logical
logical
logical
integer
integer
integer

integer

rasc =4

'Description

Ariay containing all data from record read

Filled with the variable numbers (subscripts
of IDVAR) of variables to be checked to determine
acceptability of 2 record

User inpnt of code names of parameters desired

S};are array ‘
Type of data record read
Contains the lowest h{ghest values for variables

in IDVAR to accept 2 record containing it

Unit number of print output definition

. Unit number of data definition

Flag for bad user input

Flag for bad descriptor record

-

Flag when end of file is reached

Flag when there exist an error in data read
_Fia.g for an overflow of descriptor records
(25 allowed) : , -

Flag for printiné explanatory records

Flag used to return after each record :ead

Spare array

Flag set for new values put into array VARVAL

The number of data records read since Iast call

The.numiber of descriptor records read since last call

The number of words in the last record read

Parameter data corresponding to code names inIDVAT



Internal Variables of Imobrtancé

-

VPTR(2,100,25).  Array linking IDVAR subscript to record subscript

KPTR(2, 5, 25)

"RTPTR(500)

for each record type. Thus for record type j, with

~ RTPTR (j) = k, VPTR(1, i, k) contains the subscript

of the record where the desired variable is stored,

‘VPTR (2,1, k) contains the subscript of VARVAL to
" which that value (i.e., data (VPTR(, i, k))).should

be moved,

-

. The subscript i is used to store the cross-reference

pairs for a record, Thus if this record contains n

desired variables the program will loop from i=1, n

moving data from DATA (VPTR(1,;1i,k)) to. VARVAL
(VPTR(2,i, k). N '
Same as VPTR; but links to KEYVAL péirs instead
of VARVAL.,

For each rvecordvtype code i, RTPTR (i) will contain:
=1 if no descriptor for that type has been encountered

0 if 2 descriptor record has been encountered, and
the record has no desired variables

k> 0 points to that value of the 3rd subscript of VPTR,
KPTR, RTLEN, NVP, and NKP where references to
that record type (i) are found

B T———"
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~ Internal Variables of Importance

" MCRT =(25) ‘.

RTLEN(25)

 NKP(25)
NVP(25) .

NCRT -

.

"The largest allowed number of record types with N

‘desired data which the prografn can handle. Equals

_ the dimension of NVP, NKP, RTLEN, and the third

"dimension of VPTR and KPTR

RTLEN (j) contains the length (not counting length

"and rec, type words) of records of type i, where

RTPTR (i) = j

Contains the no, of IDKEY variables contained in

the record

s

Contzins the no. of IDVAR variables contained in

the record

Contains the current no. of active record types

" (i. e, , the last j used where RTPTR (i) = j for the

' last record type i processed with desired variables).
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e FeEeS
. BXPLANATORY RECORD . = ... .. .7

R

Note that explanatory records still must be less than 1024 words

long. Therefore, any record type of length >51 words cannot presently

beexplained',

One variation on the elxplanation, record is to have only'the first
4 bytes of explanation for each variable in recor& type IRT+1000 thén hav;
additional records with types IRT+2000, IRT+3000, etc. each countzining
an .a.dditional .4 bytes of .‘explanétion. What the maximum number of such
records should be, and whether or not a number less than the max, is
considered an error, should be decided. I suggesta max. of 32 with less

being permitted and encouraged.

o~
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NRP(j) ( = length of the record) and is repeated for IDKEY filling KPTR.

There are two parts to the routme, the mtxalxzatmn,(SDINIT entry)
and the read (SD‘I‘APE entry). - ‘

When entry is via SDI’\TIT the user m1t1a1:.zat1on information
(IDVAR IDKEY, KEYVAL) is checked for consx..tency and, if bad, LBADIN
is set . TRUE. , a message is printed, and return is made, If consistent

we just return,

When entry is via SDTAPE, a record is read from KTAPUN.
The record type is checked. If it is an explanatory record, (type >1000)
the content is nrinted if LPRTEX is . TRUE., and in either case we. read
the next record from KTAPUN.

. -
-

If the .record type is negative (descriptor record), array RTPTR

~ is checked with the subscript of the absolute value of the record type.
- If that value is 0 or positive, an error exit is taken, otherwise. (thatis, if
- this record type has not been encountered befo’re) RTPTR (type) is set to

NCRT + I', NCRT is incrémented, and the record is scanned for matches

to one of the IDVAR variable names. When a match is found, NVP(j).

" {where j = RTPTR (type) = NCRT) is incremented, and VPTR (1, i, ji,
" where i= NVP(j) is set to k, where k gs the current subscript of DATA

‘being examined, and VPTR (2,1, j) is set to m; where m is the subscript

of IDVAR at which the match was found. If no matches are found, NCRT
is decremented and RTPTR (type) is set to 0, The scan goes from 1 to

If the record 'ty-pe is positive (data record) an error exit is taken

# RTPTR (type) is -1, and the next record is read if RTPTR (type) = 0.

-,
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"Pa.ge 10

. If RTPTR (ty'pe) is pos1t1ve. the program lcops frorn i= 1 to NKP ()
where j= RTPTR (ty'oe) checkmg DATA (KPTR (1, 1,3)) against IDVAL .

(k KPTR(S,i,])), k=1,2, and if all checks are successful, it loops from |

1. to NVP(j) moving DATA (VPTR(l,1i,j)) to VARVAL (VPTR(2,1i,j)). -

-t
B e e

I LRDI is TRUE the routme returns after one record
& prccessed regardless of type.
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EXAI\'""..E PROGRAM USING SDTAPE

= Exainple program using routine SDTAPE to read parameter data tapes:

t

Caxs THIS PROGRAM WILL PRINT PROTON PARAMETERS FOR

Cc ' CYCLES WITH CHI-SQUARES LESS THAN 100,
C . : :
DIME.NSION INPT(11), XVARVL(100)
c |
C*x THE FOLLOWING COMMONS USED WITH SDTAPE o
' COMMON/SDVAR/IDVAR (100), VARVAL (100)
COMMON/SDINFO/NDATRC, NDESR, KTAPUN, KPRTUN,
JTYPE, NWDS, ISPARE(IZ)
COMMON/SDFLAG/LEOF, LERR, LOVFL, LBADIN, LPRTEX,
I.RD!, LBADDR, LSPARE(13)
. COMMON/SDDATA/DATA(1024)
COMMON/SDKEYS/IDKEY(S), KEYVAL(2,5)
c .
. LOGICAL *4 LEOF, LERR, LOVFL, LBADIN, LPRTEX, LRD!
LOGICAL *4 LBADDR, LSPARE
INTEGER VARVAL
EQUIVALENCE (VARVAL, XVARVL)
C. - .
CH=x CODE NAMES TO BE USED BY SDTAPE
. DATA INPT/'TIOLl','TIO2', ' TIO06', TIG91', ' TI92','CSO1Y,
o 'PTOL!, 'PVOT!, ’PAOS' 'PAOY, 'PN1O' /
C .. :
Ck* PUT DA'I‘A INPT INTO ARRAY IDVAR FOR SDTAPE
: - DOS5I=1,11
-~ IDVAR (I) = INPT (1)
5 CONTINUE
Chekk NEXT ARRAY MEMBER FOLLOWING INPT CODE NAMES
C ISSET TO -1
' IDVAR (12) = -1
c . o
CH% DEFAULTS TO BE SET TO RETURN AFTER EACH CYCL::.
‘e 7 READ FROM SDTAPE

IDKEY (1) = -1
LRDI1 = . TRUE,
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C+#+  OUTPUT PRINT UNIT

: KPRTUN = 6 v :
CH¥k INPUT TAPE UNIT - '
. KTAPUN =12 B
CH** . PRINT HEADER LINE R
\ - WRITE (KPRTUN, 500) o -
500 FORMAT ‘ L Tl
' (1H1,2X,'YEAR DAY TM-IN-MS.GEN DA'I'F_ - CHI',
~ 6X,'PTO1', 6X, 'PVOT!, 6X, ' PAO8', 6X, 'PA0Y, 6X, 'PN10") _
CH¥x ROUTINE SDTAFE NEEDS TO BE INITIALIZED FIRST TIME THRU
CALL SDINIT
100 CALL SDTAPE
C#x* -~ = CHECK FOR END OF FILE
R IF (LEOF) GO TO 200
C% CHECK FOR .READ ERROR
"IF(LERR) GO TO 210 B
C*x# CHECK FOR CHI-SQUARE TO BE LESS THAN 100.
IF (XVARVL(6).GT,100.) GO TO 100 .
C ) .
Ca PRINT CYCLE INFO ,
, '  WRITE (XPRTUN,505) (VARVAL(D),I=1,11)
505 FORMAT (1H, 2X, 214,19,14, '/',13, 1X, 6(6X, F10.5)) -
Cc - o : - -
. GO TO 100
c - .
200 . - WRITE (6, 201) STy
200 ' - FORMAT (1HO,2X,'END OF FILE REACHED‘)
o GO TO 999
210 WRITE (6,211)
211 . FORMAT (1HO, 2X, 'ERROR ON TAPE')
C - .
999 STOP )

END

- e e @ @ en W G o S

A parameter tape is a one file 9-track tape with DCB as follows:

v S
B NP M £ ¥ N T e S e e

- DEN = 2 (800 BFI)
.  RECFM = VS (Variable)
LBRECL = 4112
. BLKSIZE = 4116
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In program, code names can be put in any consecutive order

in array IDVAR znd their values are put in the cotrespond'mg

' array member in VARVAL. e.g.,

"DIMENSION INPT( 6)

DATA INPT/'TIOL', 'T102, 'PNIO' 'CSOl' ""106' 'P’I‘Ol' /

e
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6.2 PROGRAM INPUT
All input-‘t@ the program is read using the NAMELIST convention of FORTRAN
Iv. ; . ‘ . !

There are two different NAMELISTs in the Rates Summary Program,
NAMELIST INIT and NAMELIST PERIOD. When initializing a new rates sum-
mary data set, both NAMZLISTs must be present and NAMELIST PERIOD input
must precede NAMELIST INIT. When updating a rate summary, neither

1
NAMELIST need necessarily be present,” and the NAMELIST INIT should not
be present,

‘ 2
6.2.1 NAMELIST PERIOD Input

The first card of the NAMELIST PRRIOD input stream must{ contain the char-
acter string &PERIOD in columns 2 through 8, followed by a blank. The blank
is followed by data items separated by commas. The end of the NAMELIST

input stream is indicated by the character &END.
The {ollowing items may be specified in NANELIST PERIOD:

e DRTAPE--The labels of rates tapes containing the data to be sum-
marized. Each tape label must be enclosed in single quotes (') and
separated from tlse previous one by a comma. Up to 10 labels may
be listed. It is recommended that this option be used only when ‘
necessary, i.e., only when the data cannot be obtained through the

DRS catalog.

llt‘ is recommended that both be omitted, if possible.

2Column 1 of all cards must be blank.

6-2




 NINT--An integer specifying the number of consecutive summary

intervals to be processed.

" Default: 1000d (Note that processing will end(’,when rates data is
exhausted.)

QSPEC--Logical variable

= T, status information is to be read from logical unit 32

= F, status information is to be read from logical unit 8

Deféult: F

NTPMAX--An integer specifying the maximum number of rates
tapes from the DRS catalog that may be mounted for input. Pro-
gram wiil terminate aftet processing NTPMAX tapes, This input
is iﬂgnored if rates tapés were specified by ﬂ‘le DRTAPE parameter

above.
Default: 20

NCATP--If the DRS catalog poinier data set is not to be read, then
the user should input here an integer between -1 and -4, whose

absolute value will become the DRS catalog pointer.

-

Default: 0 and the DRS pointer is read from the pointer data set.

HTB--Up to six two-digit integers, separated by commas, speci-
fying the year, month, day, hour, minute, and second, respec-
tively, for the start of the first summary interval of the summary.

This parameter is meaningless when not creating a new summary,
Default: The summary is started with the earliest available data.

SOURCE--'SOLDPS', 'SDR', or 'BUFOP', Input must be onc of
these three parameters, or should be omitted entirely. Note that

both the DRS catalogs (if specified) and the rates summary to be

6-3



= "BUFOP', origin of data is BUFOP tapes A

updated must contain only data from the source specified. Any mis-

. match results in 2 error and program {ermination,

H
4

= 'SDR/', origin of data is SDR tapes

'SOLDPS', origin of data is SOLDPS tapes

If data is from standard EDR tapes, the source parameter should

be omitted.

6.2.2 NAMELAST INIT Tnput®

NAMELIST INIT is used only when the user wishes to create a new rates sum-

mary.

Card 1 must contain &INIT in colutfins 2 through 6 followed by a blank and then

the following data items:

]

DTAPES--The label of a blank tape to contain the rates summary.

This label must be input, and should be enclosed in single quétés ".
QTRCHK--Logical variahle

= T, readouts that failed trend check will not be included in the
summary -,

= I, rcadouts that failed irend check will be included in summary
Default: T

INTHR-~~Integer; number of whole hours to be contained in one sum-

mary interval.

Default: 1

1Column 1 of all cards must be blank.,




f’-f;'iNTI\'IIN-'-Integer; number of additional whole minutes to be con-

" tained in summary,

 Default: 0 .

fNTSEC——Integer; number of additional seconds to be contained in
summary.

Default: 0

HID--Logical variable

-

'F', rates summary is to contfain data only for Pioneer-I

'G', rates summary is to contain data only for Pioneer-G

i

Defauli: F

o~

6.3 ABNORMAL PROGRAM MESSAGES -

Following is a list of program messages with appropriate user response.

Q

v

*kk INVALID CATALOG POINTER. GIVEN VALUE WAS XX
RUN TERMINATED,

Cause: NCATP was specified incorrectly on the PERIOD card with

a value of less than -4, .

User Response: If NCATP is to be specified, it must be an integer

in the range -1 to -4, whose ahsolute value will become the catalog

pointer.

NO DATA ON THE GIVEN TAPE XXXXXXXX SINCE THIS 1S THE
FIRST OF THE GIVEN RATES TAPES. THIS RUN IS TERMINATED.

Cause: The first rates tape mounted for input contained no input.

User Response: If the user specified a rates tape, the wrong tape

was specified.
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3. SPACECRAFT ID'S DO NOT MATCH X = X X.

Cause: The spacecraft ID on the DRS pointef data set does nbt
match the spaceci'aft ID on the DRS catalog, or does not match the
spacecraft ID on the summary status record. 4 The IDs are printed
in the following order: summary status ID, pointer ID, DRS catalog

ID.

User Response: The wrong summary data set was specified on the
- FTO08F001 or FT32F001 DD card, or the wrong combination of

FTéOFOOl - FT24F001 DD cards is being used, or the user has

specified NCATP for a G summary, which cannot be done. If a

G catalog not pointed to by the pointer must be used, renumber the

FT21¥001 - FT24F001 DD cards so that the desired DRS catalog is

-

pointed to,

4, END OF FILE ON THE CATALOG UNIT. ERROR CONDITION.
Cause: An end of file was hit reading the DRS catalog.

User Response: Correct the DRS poinier data set if not valid.

If inputing NCATP, check that the data set pointed to has been

written on.

-

5. END OF FILE ENCOUNTERED WIHILE READING THE STATUS
DATA SET.

Causes: DATA SET NOT INITIALIZED, OR A BAD DD STATEMENT.

User Response: FEither correct the status data set DD statement

(FTO8 or FT32) or perform an initialization run for this data set.

6. NO VOLUME-SERTAL NUMBER FOR THE SUMMARY TAPE WAS
GIVEN, RUN TERMINATED.
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“Cause; In creating a new data set, the user failed to specify the

lébel of the {ape to contain the rates summary.

User Response: Input tape label using the DTAPES parameter
in NAMELIST INIT.

1/0 ERROR DETECTED WHILE READING THE

STATUS DATA SET
DRS CATALOG
RECORD XXXXX OF RATES TAPE XXXXX

RUN TERMINATED. DESCRIPTION OF ERROR FOLLOWS:
(Message from FTIO is printéd.)

Caus>e: As described.

AUs_-‘.er Resnonse: Consult with the IF'TIO hManual for interpretation

of-the printed error description. -

ERROR - INPUT ON PERIOD CARD INDICATED THAT DATA
SOURCE WAS XXXXXX, HOWEVER, THE GO.FTXXTF001 DD
CARD CONTAINED THE DSNAME OF THE XXXXXX DRS
CATALOG. RUN TERMINATED,

Cause: The user-specified source does not match the source indi-

L

cated by at least one of the DRS catalog DD cards.

User Response: Input the source parameter on NAMELIST PERIOD

card.

ERROR - SOURCE SPECIFIED WAS XXXXXXXX, THIS MAKES
NO SENSE. RUN HALTING.

Cause: The user-specified source does not match the source indi-

cated by at least one of the DRS catalog DD cards.

User Response: Input the source parameter on NAMELIST PERIOD

card.

6-7



10, ERROR - THE PERIOD CARD INDICATED A DATA SOURCE OF
XXXXXX, BUT THE STATUS RECORD WAS FOR A SOURCE OF
XXXXXX. EXECUTION TERMINATING.

Cause: While the specified source was compatible with the DRS
catalog DSNAMT, the rates summary status record indicates that

the data on the summary tape is {rom some other source.

User Response: Either the status record DD statement (FT08 or

FT32) must be changed, or the DRS catalog DD cards and the
source parameter or NAMELIST PERIOD card must be changed.

6.4 DATA SETS REFERENCED

The program references the following data sets (by DDNAMES).

e

Data Set ‘ Description

pees FT08F001 Defines rates summary status data set if
QSPEC = I' or QSPEC is not specified on
a period card. If cataloged, only DSNAME -
and DISP parameters must be specified;
otherwise, UNIT and VOL parameters must
also be specified

FTO9F001 Defines rates tapes data set. A seven-track
tape drive (UNIT = 2400-7) with deferred
mounting and a dummy volume serial num-
ber should be specified. The user must
also specifly DSN = PIORAT, DISP = SHR

FT10F001 Defines rates summary data set. A dummy
volume serial number should be specified.
Following parameters should be specified
exactly as given:

UNIT = (2400-9,, DEFER)

DISP = (MOD, KEEP, KEEP)

DSN = PIOFRSUM (for Pioneer-¥F)
DSN = PIOGRSUM (for Pioneer-G)
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LEPID L LIEG T A w
TABLE HBADING DEFINITIQNS

PRODUCTION GROUP- THE FIRST CHARACTER OF THE s LIBRARY MNEMONIC WHICH DEFINES

THE SUB-SYSTEM TO WHICH IT IS ASSOCIATED.

THE PRODUCTION GROUPINGS ARE AS FOLLOWS:

(L) -LIBRARY GENERATOR SYSTEM PROCEDURES
" (D)-DATA REDUCTION SYSTEM PROCEDURES

(F)-FLUX DATA BASE GENERATOR SYSTEM PROCEDURES

(A) -ANALYSIS PROGRAMS AND STANDARD ANALYSIS PARAMETER CARDS
(U)-UTILITY PROCEDURES IE. JOB CARDS,SYSTEM UTILITIES,ETC.
(S)-SPECIAL REQUEST IE NON-STANDARD PROCEDURES

PIONEER/HELIOS MNEMONIC- NAME OF THE ACTUAL LIBRARY MEMBER WHERE THE FIRST CHAR-
ACTER IS THE PRODUCTION GROUP INDICATOR AND THE LAST CHARACTER
IS THE SATELITE IDENTIFIER(A=HELIOS~-A;B=HELIOS-B;F=pPIONEER-F;
G=PIONEER-G) IF THE MEMBER IS SATELITE DEPENDANT

{ MEMBER TYPE- EITHER 'OTHER' OR 'FLIST'. 'OTHER' TYPE FILES EITHER REQUIRE EDIT-

. ING BEFORE SUBMITTAL OR-ADDITIONAL MEMBERS DURING SUBMITTAL ,
AND ALWAYS REQUIRE A JOB CARD AND NOTIFY. 'FLIST' MEMBERS
CONTAIN BOTH JOB CARD AND NOTIFY , REQUIRE NO EDITING AND MAY
BE SIMPLY SUBMITTED USING THE CORRECT TIME ESTIMATE.

FUNCTION OF MEMBER- GIVES A SHORT DESCRIPTION OF THE PURPOSE OF EACH MEMBER

. TIME EST. 360/75- THE TIME NECESSARY TO EXECUTE THE PROGRAM ON THE 368/75.

F/V WEATHER THE TIME ESTIMATE IS FIXED (CONSTANT) OR VARIABLE FRGNM RUN TO RUN.

‘ IF VARIABLE THE TIME EST. GIVEN WILL BE THE MAXIMUM.

SDUCTION PIGNEER HELIOS MEMBER FUNCTICN OF MEMBER - -~ TIME

T mmEHCC << MmN

GROUP, MNEMONIC  MNEMONIC TYPE EST.

- - Lo 368/75
L-LIBRARY ~ NONE .-~  LGINA OTHER LOG IN 'A' INPUT EDR TAPES  HOUHOG .
"GENERATOR - LGINB OTHER LOG IN 'B' INPUT EDR TAPES HOGHBH
SYSTEM | LGOUTA OTHER LOG IN 'A' OUTPUT LIB 'TAPES HODPHOD
(HELIOS « LGOUTB OTHER . LOG IN 'B' OUTPUT LIB TAPES HEJHOO
LONLY) ~ LGEXECA  OTHER . JCL TO RUN 'A' LIBGEN 805830

e ; , LGEXECB OTHER  JCL TO RUN .'B' LIBGEN 205838

~ LTSCPYA OTHER COPY.'"A' LIBRARY TAPES .~  HO2HE6

LTSCPYB OTHER  COPY 'B' LIBRARY TAPES ~ HO2HU6

LBCKINCT  FLIST . ~ BACKUP 'A&B' INDEX&CATALOG H05661

 LRLINCTA  FLIST  RELOAD 'A' INDEX&CATALOG 80001

e ~LRLINCTB - FLIST RELOAD 'B' INDEX&CATALOG HE0001
- L=END ' Ty L L - a

D-DATA R el e *

REDUCTION “BRSESTPK Z?£32%57»F:“tFLIST” _‘LIST 'F PHA DRS CATALOG HBOHOD
SYSTE/ il DRSLSTR =2 == FLIST = _LIST 'F' RATE DRS CATALOGw HOQHPS

: S "~ FLIST - - LIST 'G' DRS CATALOG --~ .~ HBDH@Y

= OTHER - ADD ‘TAPES 'F' PHA CATALOG . H@DHEO
OTHER = ADD TAPES 'F' RATE CATALOG HE0HO0

__OTHER. - ADD TAPES 'G' DRS CATALOG ) HOGHOO

'OTHER  RESTORE 'F' PHA DRS CATALOG HODHID

- OTHER * - RESTORE 'F’ RATE DRS CATALOGH@OH®S

OTHER = RESTORE 'G' DRS CATALOG -HOVHOD

DRSLSTA ~ FLIST  LIST 'A' DRS CATALOG .. HOGHBY

DRSLSTB FLIST - LIST 'B' DRS CATALOG - HOPYHDD

" DRSADDA . OTHER ADD TAPES 'A' DRS CATALOG  HEOHOY

DRSADDB OTHER ADD TAPES 'B' DRS CATALCG  HOgHOO

DRSRESA OTHER ~ RESTORE 'A' DRS CATALOG HOQHOO

m_m*dmmmmfammmmmmm o

DRSRESB =~ OTHER  RESTORE 'B' DRS CATALOG . H@DHDD
oE HAE\\? ; OTHER . ' VP <PE DATA r
F OR : .




LCRPG
DDATAG

bELUADVES
CCPYPHA
LCPYRAT

D~END
F~FLUX LATA
BASE FLUADBGF
GEREKATUR FINSEKTF
SYSThRN FLUXEBGG
FINSERTG

vFgg;;;T

FCATADLF -
ECATABDG .

FCATADDA

xf(//ﬁsﬁﬁ;
FCATBACK

CATRELO
%iEECPfébg
F4TCLF
F4TOLG
FTPCPY4
F6258
F—-END
A-ANALYSIS
PRUGRAMS
ANLD
FARAMETERS

AMATKIA

AMATRIX1
A26DYMXF
A26DYMXG

AFLAPROC
A260YFXF

ARTELTF
A26DYFXG
AR9AG
ARLUFG
AELECTG
APRUTONG
ARTPLYG
ASATUKNG

DRPPROC
BRPACCA
DKPREJA
DRPACCR
DRPKREJB
DULKA

DoLRB

CCPYPHAA
DCPYRATA
CCPYPHAB
DCPYRATSE

FLUXUBGA
FINSERTA
FLUXDBGB
FINSERTB
FCATLST

FCATADDB
ECATBACK
FCATRELO
FTPCPY

AMATRIX
AMATRIX1

ALETMXA
AHBETMXA
ALETMXB
AHETMXB
AFLXPLUC

ARTPLTA
AFLXPLTA
ASRTPLTA
ARTPLTB

KENERZTIY MV

OTHER
CTHER
OTHER
OTHER
OTHER
OTHER
OTHEK
CTHER

j@h T DEPR..LEY . RATE BATAHA

8100620

CTHER
OTHER
FLIST
OTHER
OTHEK
OTHER
CTHER
OTHER
CUTHER

OTHER
OTHER
OTHER
OTHER'
UTHER
OTHER
OTHER
OTHER
ELIST
OTHEK
OTHER

OTHER
FLIST
CTHER
CTHER
CTHER
OTHER
OTHER

CTHER
OTHER
OTRER
CTHER
OTHER
UTHER
OTHER
OTHER
OTHER
CTHER

OTHER

OPTIONAL INSERT CARD FOR 'B'
LIST CONTENTS OF FLUX CATLG.H@UHGU

ADD

|F|
!G'
OAI
IA'

BLANKS 'F

' FLUX

MATRIX DATA CARD SETOP
MATRIX DATA CARLU SETuP

LET
RET MATKI

CES LATA

MATRICES DATA CARDS

CARDS

LET MATrRICLS DATA CARDS

HET

MATRICES DATA CARDS

INyQEWCARDSMFQR.QRRR&?EMW_W,mmw*‘ﬂ
JCL TO LCRP 'G' DATA 8lev2u
INPUT CARDS FOR DREG

JCL PROC FOR 'A&B' DRP RUNS

EXEC CARD FOR 'A' ACCDMTN 815029
EXEC CARD FUR 'A' REJDMTN p28034
EXEC CARD FOR 'B' ACCDMTHN P15420
EXEC CARD FOR 'B' REJDMTN 02003%
'A' QUICKLOGCK PARAMETEKS Pa5685
'B' YUICKLOOK PARAMETERS BO5645
LCAD PGM=SEHGDVBS LOAD MOD. HO04Q1
BACKUP 'F&G' PHA TAPES BEGloe2
.BACKUP 'F&G' RATE TAPES golevuz
BACKUP 'A' PHA TAPE 1 TC 1 ¢0l6é2
BACKUP 'A' RATE TAPE 1 TO 1 981802
BACKUP 'B' PHA TAPES 3 TO 1 HB1lE¥S5
BACKUP 'B' RAT TAPES 3 TO 1 HB1085
JCL TC UPDATE 'F' FLUX D B 936439
UPTIONAL INSERT CARD FOR 'F!

JCL TO UPDATE 'G' FLUX D B 936630
CPTIONAL INSERT CARD FOR 'G!

JCL TO UPDATE 'A' FLUX D B @38030
CPTIONAL INSERT CARD FOR 'A'

JCL TU UPDATE 'B' FLUX D B 930639

CATALOG HOBHBY

.ADD BLANKS 'G' FLUX CATALCG rf@dHB.-
ADD ELAWNKS 'A' FLUX CATALOG dHlioHBE
ADD ELANKS 'B' FLUX CATALOG HPD@HUW
COPIES FLUX CATALOG TO TAPE HOOHGO
RELCAD FLUX CATALCG TO DISK HOOHOQ
BACKUP A FLUX TAPE HBdHO1
CREATE 'F' 6258 FLUX TAPE HO2006
CREATE 'G' 6254 FLUX TAPE HG20U6
BACKUP F&G 6250 FLUX TAPE HO20066
UPDATE 'F&G' 6258 SOURCE HOGEG1
MATRICES WITHE LDATA SUMMARY 858047
MATRICES W/0 DATA SUMMARY G08007

PROC FOR FLUX PLOT PROG 088487
26 DAY FLUX LIST S

STANDARD

RATEPLOT

ETUP
SETUP

26 DAY FLUX LIST SETU¥

RY9A RATE

LIST SETU

b

R1CF RATEPLCT SHETUP
ELECTRON FLUXPLOT SETUP
PROTON FLUXPLOT SETUP
STANDARD RATEPLOT SETUP
SATURN ENC ANALYSIS

STANDARL
S5TANDARD
ST. SECT
STANDARD

IR KRR TAFG.

RATEPLOT
FLUXPLOT
RATEPLOT
RATEPLOT

X T £ YR Ty T oA

SETUP
SETUP
SETUP
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A-END™
 U=UTILITIES

ugcC

UNOTE
RBE

USAVEDS

URATLST

UPHALST

UFLXTPL

'ULSTEDR

URESTORE

ULOGISTF

ULOGISTG

ASRTPLTB
ASXKPLTA
ASXRPLTB

Udc
UNQOTE
UCRBE
USAVEDS

URATLSTA
URATLSTB
UPHALSTA
UPHALSTB
UFLXTPL

UBCKDRPL
UDRPRELO
UEDITPHA
UEDITRAT

UIEHMOVE

ULOGMNT
ULSTEDR
UORBIT

UORBITB

URATSCNA *

URATSCNB
URESTORE
UTPSQUPHA

T UTPSQPHB
UTPSQRTA

UTPSQRTB

|

OTHER
OTHER
FLIST
FLIST
OTHER
OTHER
OTHER
OTHER
OTHER
OTHER
OTHER
FLIST
FLIST

OTHER ..

OTHER
OTHER
OTHER
CTHER
OTHER
OTHER
OTHER
OTHER
OTHER
OTHER

OTHER

OTHER
OTHER
OTHER
OTHER

'B' ST. SECT RATEPLCT SETUP
'A' SECT XRAY JCL & DATA CD

'B' SECT XRAY JCL & DATA CD

JOB CARDS OF VARIGUS TYPES
CRBE NOTIFY STATEMENT

LISTS CRBE LIBRARY

OPEN & CLOSE ALL DATA SETS
LIST F&G RATES TAPE -

LIST F&G PHA TAPE

LIST 'A' RATES TAPE

LIST 'A' PHA TAPE

LIST 'B' RATES TAPE

LIST 'B' PHA TAPE

LIST FLUX TAPE

SEE THE JCL COMMENTS IN LIB.
SEE THE JCL COMMENTS IN LIB.

EDITS PHA TAPES (TIMED2)
EDITS RATE TAPES (TIMEDZ2)
LOAPp MOD. BACKUP UTILITY
CLEANS UP LOGISTICS CATA.
LISTS HEL/PIO EDR TAPES
LISTS HELIOS ORBIT TAPES

CLINES ORBIT-B LIST PROG.
SCANS 'A' RATE TP. OVERLAPS
SCANS '8' RATE TP. UVERLAPS
RESTORES LOGISTICS CATALCG
SQUEEZES 'A' PHA TAPES+CATA.
SQUEEZES 'B' PHA TAPES+CATA.
SQUEEZES 'A' RAT TAPES+CATA.

SQUEEZES 'B'
COMPRESS 'F'
COMPRESS

RAT

TAPES+CATA.
LOGISTICS CATA.
'G' LOGISTICS CATA.

28028
620029

HOOEO1
HO0BB1
001002
001002
001002
p01202
001002
001002
661002
601602
HOB©91
HE1HO2
HO1HO2
607005
001202
001082
601602
601002
201801
001801
601002
002008
0020068
602008
002008
601002

PO1002
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The purpose of the Pioneer ¥/G COMRATES list program is to

provide a formatted listing of selected rates and times fronm
rates tapes., Input to this program are Rate tapes,

JCL, anad
data cardse.
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B. JCL

B The program requires 200 bytes
proximately .5
process approximately 100 records.
cards required by the progranm,

it is required follovs.

minutes ¢f CPU time

of maian storage and ap-'

+ .5 minutes of

the purpose of each,

I/0 to
A description of the DD

and when

DD NAME PURPOSE OF DATA SET INPUT/0UTPUT DEVICE TYPE CODE
FTO06F001 Formatted Listing gutput Priater
FtO8F0O01

28 COPY FROM SOURCE LISTING ( ouer)
PIOFRATE Tape UOait Input Tape
PCATALOGG Catalog Pointer Input Disk
PENCTLGI Catalog 1 Input Disk
PENCTLG2 Catalog 2 Input Disk
PENCTLG3 Catalog 3 Input Disk
PENCTLG4  Catalog 4 Input Disk
5Ysbuyp Abend Dump gutput Printer
DATA 5 bata Cards Input Cards

The meaning of code is as follows:
A = Always
C = Optional (If rates selected are not included in this
unit, it may be dummied out.)
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~7s% CONRATES T . . - RN

—~d L TELISCAYE
I 44 EXREC- L!hKGOoREGlCh.GC8¢OCK
Z/L INK<SYSLIB CC DShtlloSBC!DoSBOOIoOPIChEEF-D!‘FS'hﬁ

Z/LINKGESYSLIN OC o s E
INCLUDE SYSLIS(CC"RA‘) : :

—_— e

SsDEFERISLABEL (I SL ) vOSK=0UTFUT,
KL BC!'(RECFISVBAQLFECL2137oELK‘lZEC342GQDEh=‘)oD!SFS(NE'oKEEP’o

/IGO.FTC!FOOI oC SYSOtTSAoCCBS*oFTOCFOOI K
#7GCoFIC9F 001 DC’ ‘Yeﬂl73"CCE=‘oF7°fF22! '
/7/76Ce¥T11F001 DC SYSCLT=A,CCB=3.FTCEF001L
IIGC.F?I‘FOOI ocC SVSCLTSA.DCB *.FTOEFQO01

=A30CE=#FTOEFQ0Y ——— —
//Gc.FtuFom DE SYSCLT=A,CCE=#.FT0€FOC] _
_ _BC_SYSCLI=A,CCE=%,FYCEFO0L S ] _
GieEsFTIeF001 b SYSCLT=A,CCB=4.FTCEFO01
7/7GCeFT17F001 DC SYSCLT=A,DCE=#+FT0EFCOL ,

-

//7GCeFT1SF001 DL SVYSCLT=A,CCB=%*,FTCE¢F001
- #7GCFTZOF001 DD SYSCLIZA,CCE=%FTCEFO001
o T g < cVXASCCE=S,FTCEFQCT
T Z/7GCoFTZ2F001 DL SYSCULT=ADCE=%2,FT0EF001
£4GCaFTI2IF00) OC SYSOLT2ADCB2%,FI0EFCC] e e
//GCeFTZAF 001 CC SYSOULT=ACCB=%,FT0¢F001
- #/GCFT2SFOGC1 DC SYSOLY=A,CCEx$,FT0EFOC]
S LGCoFYG4F 001 - DE-S¥SCLE=L CCE= 2 FICERO0—— . R
//7GC+FT27F001 D

C SYSCLT=A,CCE=%,FTCEFCC1
/7/7GCeFTZ8F001 DL SYSCLT=A,CCE=%.FTCEFQO1
//7GCePICFRATE CC UNIT=(C€2%5C + sOEFER) DI SF2SHR ;OCET(EFCPT=2CCHCENT2)
T /7 LABEL=2(sSLes IN)sCER= PIB&AY’VCLSSEF=PIC1AF
- /7GCePCATALOG DU CSA=K2 4SBCID4SB001 sPFRELCCRF DISF=SFF.
/7/GCeFENCTLG] DC CSA=KI4SECICSBCC1 PFRECCRILCTISF=SFF
= F/GCePENCTLGZ CC CSA=X2 4SBCID«SECC0l FFRECCR2,,DISF=SHF
_—##GCQBE&CILG3—35~C$L=Ko45BClDoSS00toFEEGDCR34OISF-S&& -
/7/GCePENCTLGA DL CSEAN=K2,SBCIC«SBOOC]Y FFRECCRADISF=SFE
— #//7GCeSYSUDUNP CC SYSCLT=A
'77Gt?t171*“t0‘1”“ -

M e eam L s e e e c e 4 e m e ke v s s St e e e e o
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C. Data Cards

1) The data cards follow the last BD card in the deck setup
and are redad using the Namelist convention of Fortran IV.
There are two types of data cards for the program£ Time
Card {which defines the start time and stop time; Select
Card (which defines the rates to be listed). The required

parameters on the time card are as follows:

HHONS START MONTH
HSDY START LAY

HY RS START YEAR
HOURS START HOURS
HHINS START MINUTES
HSECS START SECONDS
HHMONE END NONTH
HEDY END DAY

HYRE END YEAR
HOURE END HOUR
HHMINE - END MINUTE
HSECE END SECOND

The required parameters on the select card are as follows:

QTREND
RATES

T or F

fl

1Rate Oor Rates Desired!

{Rates must appear in quotes) ..

Example of Data cards is as follouwss

T N

‘ NE=QL,FECY=C1.FYREX77 \HOURE=Q] (HMINE=
GSELECT'gTRENCtFoRlTES;'Fl' SR2A, VR2BT o SRIA S s

TETIVE FMON IO'HSDVS(l'FVR‘=76oFBUF‘SOCohﬂll‘choaggg
3 ARR
'F11at,
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D. Sutput

The primary output from the COHRATES program is a formatted
listing of the rates selected in hexidecimal and decimal
form. This program should be run for very short periods of
selected times due to the large consumption of paper re-
quired.

When a job is terminated abmormally with a user completion

code, refer to the User Abends Section of the "IBM Systenm
360 Gemperal I/0 Package®.
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MAGSEC

A. Description

The purpose of the Pioneer F6G Magnetic Field and Sectored
Rates List program is to create a formatted 1listing of se-
lected sectored rates merged with wmagnetic field coordi-
nates. Input to this program is Rates tapes and a Magnetic
Field tape.

B. JCL

The MAGSEC program is currently im executable load module
form on !'SYS2.LOADLIB?! named SEHGDMAG. The program reguires
.5 minutes CPU and .5 minutes I/0C to process approximately
10 daysi ¥vorth of data. A description of the DD cards re-
gquired by the program, the purpose of each, and when it is

" required follows:

DD NAME PURPOSE OF DATA SET INPUT/OUTPUT DEVICE CODE

STEPLIB User Program , Input Disk A
FT05F00! Define Data Input Disk A
FT06F001 Formatted Listing Qutput Priater A
FTIOF00) HMagnetic Field Tape Input Tape A
PIOFRAT Rates Tape input Ta pe A
PCATALOG Catalog Pointer Input Disk A
PENCTLG1 DRS Catalogs 1 Input Disk A
PENCTLG2 DRES Catalogs 2 Input Disk A
PENCTLG3 DRS Catalogs 3 Iaput Disk A
PENCTLG4 DRS Catalogs 4 Input Disk A
SYSUDUNMNP Abend Listing Qutput Printer A
DATAS Parameter Cards Input Beader A
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GENERATION OF APL TAPES OF PIONEER DATA

-~

1) Change the JCL comment card to reflect the proper rate. (This
has no effect on the program operation.)

2) Change FT10F001 to reflect proper tape information: (4) the
volume=serial number; (B) the file number; and (C) the disposition,

-
e )

i.e. whether this is a2 new flle, or whether it should be appended

d;_t,D~L,!(€ €0 <;a;,, ys beginning oF Hle -
OII.SP—* U"‘?OG; kee [/ F’-i" n’§.: J;[Cf-«#\f)uth 768:'
3) Change FT15F001 to reflect the proper (A) start date and time of

to the existing file.

;r‘J ‘%,1 £

the data to be processed; (B) the end date and time of that datas
and (C) the satellite identification (='F! or ='G!).
Li) Change FTOSFO01 to reflect the proper rate. (start in column 2 of the

input line.)

NOTES ¢ -
Only one rate can be run at a time.
Only one job can be executing at a time since the input tape(s) and/or
output tape(s) may be the same tapes for both jobs. TUsing the
| RELEASE function (tq release the next job in a series from the
hold queue) can facilitate submitting severazl jobs at once and having

* them run successively.



> SEMALLLIB.CNTL(ARLRUND

&

&

vt

S

59*31 HTB=732,13225,00, 00,7 5x
TRCHK=F

: //FTOSFOO1 o

—R1aF-

™

N
i o~

, //7SEMALALL JGS (saoo*c7=sr.v.‘aooc',ow acs ).uF=.M=GL¢VEL—1,TvpKUN HGLD
S S e e S
T/ /%P1 0-R10F
L //CHECKY FXEL SRCHOS,ISM=¢SEMAL JATLDAD!

. e L X E PG m IR AR S A LOND L CeZ 2 o Sl LR SEALLCH LW RIGICAR2O K s et e
/701 DD DSHEZSENAL « AL AL WVEL SGER SR T U SR 4 NI T=2314 ,0180=(CATLG ),
: 77 SPACE=(TOK o { 40y ¢ 1),5L S5
i — 77 "EXEC EACKUD  COND= (07ES, CHISK 1V EIATTS ) 4% IMNISSTLTAS s TAPEDSH=CARLT Al ey =
/7 TAPEVOLENALDA4F ILESEG="4La0TL =L 4 L1279 S5 Ale AFLCADY
¢/ EXEC PGM=APLTAP ,REGICNS=ZOCK o ) . L
W T 7/7STEPLIS DD DEN=SENAL JADLOAD D 1EFTEHE
j /7 ETOGFO01L nw svs UT=A S ACE=(C YL, (4G5) ),
b o BB AREG D8 R B S I s B LK S 2= IR S e L URL G ) .
: /7 FT25F001 3“ CY?“UT"
; /7 FTOOFO01 DU DSNSOICD AT, UNITI( 1600, 2257 IT) W vOL=SER=RATED .
. T77TDISPESHP TCSEDEN= T I T v o) e s
//7FT10FO0CT DD DSN=APL TOE VL L =SS0 =DWRC2,LASILT(GT +AL) »
' V4 DISP=¥MODKEED Y4 UNTIT=( 1600257520, _ —
: /7 3CB= (BECFM=VE, BLK 81257508 ,nEnET)
L /7FT11F0CL DD UNIT=2214,SPACE=(TRK,(300)),
bl DLBA={BLASI2E=GCES  BUENS =SS Yo — )
: //7ETL2F001 DD SYSIUT=A,SPACE={CYL 4 { 45))
: /7 CCR={PECFMEVERA,LFTCL=1327,3LKSIZE=72¢%,58A0=1)
A BT TG OT YD BN TS TS Ay SRR CE =t R T Py SO S K ST ST e 3R~ R
‘ //7ET14F001 DD SYSIUTZ 4,0 P={3SCEm=y34,L5300 =127 (GLKSIZE=1100)
_ 27 FET20F0CY DL DSN=KT. « Z2001e21 LTI =8HEK e e e
J/FTZ0F001 DD SSNEKZ. $3Ca1.51 LT, 31 63=¢0R
/7FT40F0CT DN DSN=« 3. 87001407 =7 ,)1SP=SHD
et I 1FO B 2—DD B SNE KT 0D eE A B AT R0 - - el
T S/FT42F001 DD OSM=KT. SR gN1 PF ST, I QD =GHP
//7FT&3F0TT DD DSh=K 2., TR0 1.EF L22,31EP=8gRE
. T/ ETRAFQOT DN DSNEKTS SENO* TR EoCYS YT SPESHR e
7/7FT45F001 DD DSN=K 3. SR 0014050230 TP,5 18P =SHR
i e -
//ETLHF001 DD DSN=KZ.ZB% XD .SE 00" SCT" »01SO=SHF
C L /LFETATEQDY DD DSNSKZLZRRXR, 5T 001 2L T2 ST SP=SHE .
; //FT49F001 DD DSMN=KZ.ZBR XB.S300 SCT34DISP=SHR
i //FTACFO0T DD DSNSKT oZDBS Xiza 55007 SCT4 O IGP=SHR
2 S LUDERLE DD TL B E N g AT = e NI
‘ 77 CCO=(FECFNSFG_KSIZT=2a0,"SN SO Z(1E w s KEF P
‘ /7 VOL=SER=SCPTCH

L TTZ7SYSUDYINR DT SYSTUTER - -— e

i //FT1SF001 DD = @ €

/s EXEC NBTIFYTS
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