
M u l t i s a t e l l i t e   F o u r i e r   A n a l y s i s   P r o g r a m  
PIONEER System Documt n t a t i o n  

I. Overview 

T h e   s a t e l l i t e - d e p e n d e n t  (SD) PIONEER r o u t i n e s   a l l o w   t h e  PIONEER 10 and 
11 d a t a   t o   b e   p r o c e s s e d   t h r o u g h   t h e   F o u r i e r   p r o g r a m ' s   a n a l y s i s   a n d  
o u t p u t   p r o c e d u r e s .   T h e   s a t e l l i t e - i n d e p e n d e n t  ( S I )  r o u t i n e s  are 
c o n t a i n e d  i n  s e p a r a t e   s o u r c e   a n d   l o a d   m o d u l e s   f r o m   a l l  SD code,  and 
t h u s ,   a n y  s a t e l l i t e  may b e   l i n k e d  v i a  JCL. 

11. I n p u t   R e q u i r e d  

a. The ?XI'ES pa rame te r  may h a v e   t h e   f o l l o w i n g   v a l u e s :  

RATES -Par ame t z  

SR 1 A  
SR 1 B  
SR 1C 
SR 1D 
SR 2A 
SR 2B 
SR2C 
SR 2;, 
SR 2E 
SR 2F 
SR2G 
SR 2H 

___ Rate . S i g n i f i e d  

A 1  A2 B CI --CIII 
A2 B R 1  -CIII 
D I  D I I  -F 
DI DOT E l  -F 
SI5 -SI11  -SIIA  -SI11 
S I 6  - S I 1  -SIIA -SI1 
S I 7  --SI1 - S I I A  -SI1 
SI8 -S I1   9SI I .A  -S I1  
-SI SI15 - S I I A  -SI11 
-5.C SI16 -SIIA -SI11 
-SI S I 1 6  -SIIA  -SI11 
- S I  2117 -SILA -SI11 

b.  The  pa.rameter SmID m u s t   b e   e i t h e r  'PIONEER F' o r  'PIONEER G'. 

2. I PIONEEX n a m e l i s t  PI0 

&Pi0 INTAPE  SRCE , Z VOL 

T h i s   n a m e l i s t  must a p p e a r   a f t e r   e a c h   n a m e l i s t  se t  of t h e  S I  
r o u t i n e s  a 

Name Type Def ali l t  
_II .- -. C::::cription 

INTAPE I " 4  2 1 - u s e r - i n p u t   f l u x   t a p e  
2=search c a t a l o g   f o r  f l u x  
t a p e   w i t h   u s e r - s p e c i f i e d  
t ines 
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SRCE 

z VOL 

A4 

A8 

b l a n k  The "lux c a t a l o g   s o u r c e  name 

b l a n k   V o l u n e - s e r i a l  name of t h e  
u s e r - i n p u t   f l u x   t a p e   i f  
INTAPE-1 

3. F l u s  Tape 

T h i s  is  a s t a n d a r t   l a b e l ,   v a r i a b l e   l e n g t h   r e c o r d   t a p e   i n   t h e  PIONEER 
f l u x   t a p e   f o r m a t .  It i s  e i t h e r   u s e r   p r o v i d e d  o r  p rov ided  by t h e  
f l u x   c a t a l o g .   T h e   t a p e   u s e s   u n i t  9, w i t h  DSN = PIOFLUX. 

4 .  F l u  C a t a l o g  

T h e   f l u x   c a t a l o g '  i s  used  only  i f  INTAPE=T i n   t h e  INPUT n a m e l i s t .  
T h e   c a t a l o g   f i l e  name m u s t   b e   e n t e r e d   i n  the JCL f o r   u n i t  30. 
C u r r e n t l y ,  PIOliEER c a t a l o g  is  i n :  

'SBPIO.FLUXCAT.DATA' 

11. O u t g u t   G e n e r ' g g  

( S e e   F o u r i e r   P l o t   P r o g r a m  S I  1' . z u m e n t a t i o n )  

I V .  Xodule   Documentat ion 

Module _I.-- 

DATFIL 

D e s c r i p t i o n  

F J . l l s  t he   coun t s   and  t i ~ ~ e  a r r a y s ,   c h e c k i n g  f o r  v a l i d  
d a t a  

GETAPE Finds  and  mounts a f l u x   t a p e  

INITL 

NXTRAT 

MAGADV 

RECADV 

V A L I D  

I n i t i a l i z e d  1/0 d e v i c e s ,  commcn b l o c k s ,   a n d   r e a d s   i n  
t h e  SD namel i s  t PI0 

S k i p s   s e v e n   r e c o r d s  on t h e   f l u x   t a p e  so t h e   n e x t   o n e  
r e a d  i s  a rates r e c o r d  

R e a d s   a n   a v e r a g i n g   i n t e r v t l  o f   m a g n e t i c   f i e l d   d a t a  

Reads i n  one rate a n d   m a g n e t i c   f i e l d   d a t a   a v e r a g e  
i n t o   t h e  RATDAT and ?L%GFLD commons 

V a l i d a t e s  the i n p u t  namelist d a t a   f o r  the S I  RE-&IN 
module 

l "F IONEER/KELIOS,  F l u x  D a t a  Base G e n e r a t o r  (FLXDBG) 
M a i n t e n a n c e   P r o g r a m m e r ' s   I n t r o d u c t i o n " ,  C S C  D o c u m e n t ,  1 9 7 8 .  
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V. Progrgm  StructLl-rX 

A. Block  Diagram 

*=Satel l i te  independent   module  

MAIN * 

DATFIL HAGPRO * 

I N I T L  

MAGADV KXTRAT GETAPE TIMJUL* 
RE.QIN* 

VATd ID 

TMJUL* GETAPE 

B. Algor i thm 

The S I  module R E A D I N  r e a d s   t h e  SI n a n e l i s t  and c a l l s  V;..'tID t o   v a l i d a t e  
the=.  Then i t  c a l l s  INITL t o   r e a d  i n  t.he ST, 7:n.melist Pj:O ar8.i i n i t i a l i z e  
r h e  1/0 devices. C o n t r o l  is  retti.?:ne.c! tr; XAJ"; : . A i c h   s u c c e s i y e i y   c a l l s  
RECADV t o   a c c u m u l a t e  one   ave rage   po in t  of s e c t o r   c o u n t s   a n d   i f   d e s i r e d ,  
:.- ? g n e t i c   f i e l d   d a t a .  RECADV r e a d s  in a f lux   r eco rd ,   s to r - - : . s  it (DATFIL), 
a n d   C o l l e c t s   n a g n e t i c   f i e l d   d a t a   i f  d e s i r e d  (MAGPRO, M G A D V )  . Before  
r e a d i n g   t h e  n e s t  rates r e c o i d ,   s i x   n o n - r a t e s  r e c o r d s  a r e   s k i p p e d .  
(NXTRAT) 

C. E r r o r   H a n d l i n g  

The   fo l lowing   re turn   codes   and   messages  may b e   p r i n t e d :  

- Return Code D e s c r i p t i o n  

- ' I / O  ERROR WHILE SPACING TO NEm RECORD'  

T h i s   f l a g s  a tape r e a d   e r r o r  on t h e  f l u x  
t a p e .  

2 'CAN NOT FIND THE SPACECRAFT ID IN 
CATALOG ' 
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3 

4 

5 

Check t h e   s p e l l i n g  of t h e  S / C  I D  and make 
s u r e   t h e   c a t a l - o g  i s  t h e   c o r r e c t  one f o r  
PIONEER. 

'DATA SET c o u s ~  EXCEEDS 4 IN S E ~ C K  FOR 
SOURCS: S a t e l l L t e  I D  SRCE=name u s e r  
e n t e r e d '  

Check  the TRCE p a r a m e t e r   i n   t h e  INPUT 
n a n e l i s t .  

T h e   u s e r - d e f i n e d   a v e r a g e   i n t e r v a l   d o e s  
no t   ma tch   t he   ca t a log   sou rce   name ' s  
i n t e r v a l .  

The f l u x   c a t a l s g   d o e s   n o t   c o n t a i n   t h e  
f u l l  time r a n g e   o f   f l u x   t s p e s  as r e q u i r e d  
by t h e   u s e r .  

'ERROR FR2f DREAD I N  CATALOG:  STOP. 

An 1/0 e r r o r  was d i s c o v e r e d  in t h e   f l u x .  
c r  ~ a l o g .  Re run   t he   j ob ,   and  i f  
p e r s i s t e n t ,   t h e   c a t a l o g  must b e   r e p l a c e d .  

'1NP-UT TAPE REX) ERROR, SKIP THIS RATE' 

A t a p e   r e a d   e r r o r  on t h e   f l u x   t a p e   c a u s e d  
a volume t o   b e   s k i p p e d .  

Comaon: / P S ~ ~ R C / H T I M E ( 5 ) , H l l , ~ ~ P , Y C , M S Z C C , M S T I L . I E , I S R 1 ( 9 , 4 ) , T S R 2 ( 9 , 8 ) , I U R ( 4 9 ) ,  ' 
s s C 0 ~ ; 1 ( 4 ) , I S C C j ? 1 2 ( 6 ) , T S R 7 ( 9 , 4 ) , T S R 2 ( 9 , 8 ) , T ~ ( 4 9 ) , t i S C O M ( l O ) ,  
HROLL, HFLG , SANG 

SEE "PIONEER/KELIOS Flux  Data Ease Genera to r  ( F J L D B G )  Main tenance  
P r o g r a m e r ' s   I n t r o d u c t i o n " ,  CSC, 1978, page  7 f o r   t h e   d e f i n i t i o a  of t h e  
,- ,=tes  n r e c o r d   v a l u e s .  
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A l l  m d u l e s  were des igned ,   coded ,   and   t e s t ed   by   J enny  S. J acques ,  
Code 6 6 4 ,  1979-1380. 

A. 1. Module: DATFIL - F i l l s   t h e   d a t a   a r r a y s   w i t h   c o u n t s  and time. 

2. C a l l i n g   s e q u e n c e  : 

S u b r o u t i n e  DATFIL (K,NTJbf,RC?P, ISE,,TSR,  IREJEC, 
QUSED, QRATS ) 

K I *4 1 9 0  P o i n t e r   t o   t h e   c o u n t s   a r r a y ,  
i n c r e n e n t s   w i t h   e a c h  ra te  s t o r e d  

NUM I *4 I Number of rates t o   p r o c e s s  

NOFF I *4 I XOTF + hWlI i s  t h e  rate number i n  
t'le i n p u t   a r r a y s   t o   p r o c e s s  

I S R  ( 9 ,  NUM) I *4 I I n p u t   c o u n t s   a r r a y  

TSR ( 9  ,NU") R*4 I I n p u t  time array 

IRE JEC (6 )  1*4 0 Number of averages r e j e c t e d  € o s  
each  ra te  d u e   t o   d i f f e r i n g   s e c t o r  . 
times 

Q U S D  ( 6 )  L"1 0 T = d a t a   h a s   b e e n   i n c l u d e d   i n   t h e  
a r r a y s   f o r   t h e  rate 

QRATS (20)  L * l  I T = t h i s  r a t e  is be ing   u sed  

3. C a l l e d  by:  F3CADV 
C a l l s  : none 

4. Comon  usage :  

Connon V a r i a b l e s  

RATDAT Counts  ,Accum 

5. L o c a l   v a r i a b l e s :   n o n e  

6. Log ic  : 

I,o 
0 

A main  loop is  set  up tha t   l oops   t h rough   t he   i npu t   da . t a  rates. I f  
one is b e i n g   p r o c e s s e d   t h i s   r u n ,  a check t o  ensure a11 s e e t o r s  are 
c o l l e c t e d   o v e r   t h e  sane t i ne  is  done. I f  t hey  a r e ,  the   counts   and  
rime are sucmed i n t o   t h e   o u t p u t   a r r a y s  and QUSED ( r a t e  #) = T. 
e t h e r w i s e ,   n o t h i n g  is summed f o r   t h a t  rate.  
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B. 1. Module : GETAPE- Finds  and  mounts a f 1-a tape o n t o   u n i t  9 

2. C a l l i n g   s e q u e n c e  : S u b r o u t i n e  GETAPE (SRCE,ZSLOT, INTAPE,QDONE) 

-- N ane Type - I /o 

SRCE A4 I F l u x   c a t a l o g   s o u r c e  name 

Z SLOT A8 130 Volume - s e r i a l  name of t h e  
f l u x   t a p e ,  ::;?ut i f  user- 
p r o v i d e d   o u t p u t   i f   o b t a i n e d  
f rom t h e   c a t a l o g  

INTAPE I *4 I 

3 .  C a l l e d   b y :  I N I T L  
Cal l s  : none 

4. Cormon usage  : 

Common --. V a r i a b l e s  

NANE S zsAR,ASm 

T IF1 E S IRTI!.I%, I E T I M E ,  INTSEC 

1 = User -p rov ided   f l ux  tape 
2 = F e t c h   f l u x   t a p e   f r o m   t h e  

T = No ?lux tape  i n  t h e  t i ne  
c a t a l o g  

r ange  was found i n  t h e  
c a t a l o g  

5. L o c a l   v a r i a b l e s :  

worn (272) 

IVOL (2 )  
ZVOLUM 

OSRCE 
oz SLOT 

I 

I 

R*4 T h e s e   a r r a y s  are a l l   e q u i v a l e n c e d  
I*4  and are u s e d   t o   r e a d   i n   t h e   f l u x  
I *4 c a t a l o g   r e c o r d s .  They are  
I *2 d i f f e r e n t .  modes to i n t e r p r e t  

v a r i o u s  ‘cyte f i e l d s   a c c o r d i n g  
t o   t h e  number t y p e   i n   t h e   f i e l d .  

R*4 T h e s e   v a r i a b l e s   a r e  e q u i v a l e n c e d  
R9-8 i n  o r d e r   t o   e x t r a c t  t h e   s a t e l l i t e  

ID‘S f i r s t  8 c h a r a c t e r s   a n d  
compare  with ZSAT. 

I*4  T h e s e   v a r i a b l e s  are e q u i v a l e n c e d  
R* 8 i n   o r d e r   t o   e x t r a c t  the  volume 

name f r o m   t h e   c a t a l o g   a n d   c a l l  
MOIXT wi th  i t  

A4 Records  the  catr . ’_og  s , .>urce name, 
A 8  volume  nane ,   an?   f lux   t ape  o p t i o n  

GETAPE f ro :  RECALIV or  INITL. 
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Z VOLD 

NDFILE 

NEXTRA 

NFIRST 

NliMT PS 

QSTART 

A 8  

I *4 

1*4 

I *4 

I *4 

L*1 

R e c o r d s   t h e   p r e - d o u s   f l u x   t a p e  
volume name r o  compare  with tie 
p r e s e n t   o n e   I f   t h e y  a re  t h e  
same ,   t he   t ape  is  rewound. I f  
n o t   t h e  same, t h e   o l d   o n e  i s  
 loaded and  the  new one  mounted. 

Record  number of t h e   c a t a l o g  
w h e r e   d e s i r e d   s o u r c e   c a t a l o g  
b e g i n s .  

Word number i n   t h e   c a t a l o g  of t h e  
sc ' . .xce   names .   Used   to   loca te   the  
c o r r e c t   s o u r c e .  

Word number i n   t h e   c a t a l o g  of t h e  
s p a c e c r a f t  m's ,  u s e d   t o   l o c a t e  
t h e   c o r r e c t   s p a c e c r a f t  I D .  
The nunber  of u s e d   f l u x   t a p e s   f o r  
a p a r t i c u l a r   S a t e l l i t e   a n d  
s o u r c e .  

T = f i r t s   t o  , e  through CETAW f o r  
t h e  run. 

6. L o g i c  : 

if t h e  user p r o v i d e s  a t a p e ,  i t  is s i ; ; : l y  mounted  and CET.LDE 
r e t u r n s  (INTAPE = 1) If t h e   f l u x   c a t s l o g  i s  used (INTAPE = 21, 
i t  m u s t   h e   s e a r c h e d   f o r   t h e   c o r r e c t   s a t e l l i t e ,   t h e n   t h e   c o r r e c t  
s o u r c e   f o r   t h t   s a t e l l i t e ,   t h e n   t h e   c o r r e c t  time range t o  
p r o c e s s .  A tape volume n,-:-ae is  t h u s   f e t c h e d   w i t h   t h e   c o r r e c t  
S - c e l l i t e  I D ,  sou rce ,   and  times, and i t  is mounyed.  Then GETAPE 
r e t u r n s .  

Ln b o t h   c a s e s  of IN:'APE, t h e r e  may  ha;re been a f l u x  t a p e  
p r e v i o u s l y   u s e d   i n   t h i s   r u n   w i t h   a n o t h e r   n a n e l i s t  s e t .  I f  s o ,  
t h e   t a p e  i s  not   unloaded  and  mounted  again,   but  i s  s i n p l y  
rk:wounded t o   t h e   b e g i n n i n g .  

C. 1. Module : LK'ITL - I n i t i a l i z e s   t h e  1/0 devices , common ?? locks ,   and  
r e a d s   i n   t h e  PIO. n a m e l i s t .  

(See t h e  "Four i e r   P lo t   P rogram S a t e l l i t e  Independent  
System  Docunent; , .cion"  for a b a s i c   d e s c r i p t i o n   o f  
.INLTL. The d i f f e r e n c e s  of a d d i t i o n s / d c l e t i o n s   a r e  
desc r ibed   be low. )  

-._ D i f f e r e n c e s  o r  A ? d i . t i o n s / D e l e t i o n s  

1. There  are 1 2  p o s s i b l e  ratns 
2. A n a m e l i s t  P I 0  is read in 
3. GETAPE is caX.led t o   f e t c h   a n d  mount t h e   f l u x   t a p e  
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D. 1. Elodule : NXTRAT - Advances f l u x   t a p e  7 r e c o r d s  

2. C a l l j n g   s e q u e n c e  : S u b r o u t i n e  W R A T  (*) 

* is t h e   r e t u r n   i f   a n   e n d  of f i l e  i s  r e a d  

3.  Cal1 .d  by  : RECADV 
C a l l s  : none 

4 .  Common usage  : none 

5 .  L o c a l   v a r i a b l e s  : none 

A l o o p   t o   r e a d   s e v e n   r e c o r d s  is done .   I f   an  I/@ e r r o r   o c c u r s ,  
t h e   r e c o r d  i s  sk ipped  e If   an  end of f i l e   o c c u r s ,   t h e   r o u t i n e  
r e t u r n s   t o  a stai;c:me2t number i n  REDADV. (The FREAD s t a t e m e n t s  
u se  a n e g a t i v e   u n i t  number t o   p r e v e n t  t h e  i n p u t   b u f f e r   f r o m  
b e i n g   t r a n s f e r r e d  twice. See t h e  TBM FTIO b o o k l e t  .) 

E. 1. Module: MAGADV - Mager'tic f i e l d   t a p e   a d v a n c e  - T h i s   r o u t i n e  
c o l l e c t s   t h e   m a g n e t i c   f i e l d   d a t a ,   w i t h i n   t h e  
time range p a s s e d ,   f r o m   t h e   f o u r i e r   m a g n e t i c  
f i e l d   d a t a   b a s e  tape. 

2. C a l l i n g  Seq!:::nce : 

SU3ROUTINE MAGADV (INTSEC, INTRVL, QHESJ) 

Name Type  

INTSEC I *4 I Averaging :.nt 

I,o D e s c r i p t J s  

seconds  of 

INTRVL ( 2 )  I*2 I Time r a n g e   t o   c o l l e c t   t h e   d a t a  

erval  i n  
t h e   i n p u t   d a t a  tape 

ove r  , i n  

3. Module  Cross   Reference:  

C a l l e d   b y :  ?.ECAI)V 
Calls : TMJLZ, JULTiM 

4 .  Common Usage : 

C o m o n   V a r i a b l e s  -__-_- 

HAFGLD BPUG, QPSECT, QTSECT, 
COSIN,BSC@,?IAGCNT, IZFILE 

MAG I N  a l l  

m o d i f i e d   J u i i a n  time 
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5. S i g n i f i c a n t   L o c a l   V a r i a b l e s :  

Name 

MT 1143 

QWAIT 

QEOF 

I END 

Type 

I *4 M o d i f i e d   J u l i a n   t i n e  ( M J T )  f rom 
m a g n e t i c   f i e l d   t a p e  

L*l  T = I n t e r v a l  on t a p e  i s  l a t e r  
t h a n   c u r r e n t  time r a n g e  

L * l  T = Aqd end of f i l e  mark was 
d e t e c t e d  on t h e   m a g n e t i c   f i e l d  
t a p e  

L * l  Ending of t ine  range  (MJT) t o  
p r o c e s s  

Check t o  see i f   t h e  l a s t  t ' - i e  l e f t  a r e c o r d   n o t   u s e d   y e t   i n   t h e  
b u f f e r  (QWAITT-T). If s o ,  ::kip a r o u n d   t h e  FREAD. O t h e r w i s e ,  
r e a d   i n  a r e c o r d   f r o m   t h e   m g n e t i c   f i e l d   t a p e .   L o o p ,  summing as 
=any  records  as n e c e s s a r y   t o   c o n p l c c e   t h e  t ine range .   I f   an  EOF 
o c c u r s ,   c o n t i n u e   t o   t h e   n e x t   f i l e .   I f   a n  F3V o c c u r s ,  se t  CQFF 
t o   t r u e   a n d   e n d   t h e   m a g n e t i c   f i e l d   t a p e   p r o c e s s i n g .   ( F u r t h e r  
ca l l s .  t o  XAGADV siu;?l.y r e t u r n )  

F. 1. Module: RECAL':! - Re;ids i n  one   average  of s e c t o s e d   c o u n t s   d a t a  
a n d ,   i f   d e s i r e d ,   m a g n e t i c   f i e l d   d a t a .  

( S e e   t h e   " F o u r i e r  PI:-,? Program S a t e l l i t e  Independent  
Sys tem  Documenta t ion ' '   fo r  a b a s i c   d e s c r i p t i o n   o r  
a d d i t i o n s / d e l e t i o n s  are descr ibed   be low.)  

1. PSTJMRC is  Lsed t o  cont2.r.n t h e   f l u x   t a p e  rates d a t a  

2. DATFIL i s  c a l l e d   t o   s u n   t h e   f l u x   t a p e  r;tes d a t a  

3. The  length  of   the  re : : :crd  deterzl ines   whether  a s o l a r  

4 .  GETAPE i s  c a l l e d   t o   f e t c h  a new t a p e   i f   t h e   c u r r e n t  

r e c o r d s .  

i n t o   t h e   c o u n t s   a n d  times a r r a y s .  

c o r r e c t i o n  anF>l.e  must Le added   to  PHI0 a r r a y .  

one ends   wi th  time s t i l l  l e f t   t o   p r o c e s s .  

G. 1. Module: VALID - V a l i d a t e s   t h e   i n p u t  s a t e l l i t e  independen t  
n a m e l i s t   v a l u e s .  
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D l f f e r e n w s  .- on A d d i t i o n s f D e l e t i o n s  

1- T h e r e   a r e  12  p o s s i b l e   r a t e  ID'S. 
2. The ra te  ID'S t o  v a l i d a t e  a r e  u n i q u e   t o  PIONEER 10 

and 11. 

1. The f l u x  tape r e q u i r e s  32K c o r e   i f  BLTNO = 1 i n  t h e  DZB is  

2. The f l u x   t a p e  m ~ s t  be  of t h e  s t a n d a r d   f o r m a t   f o r   f l u x   t a p e s   f o r  

3. The   ca ta log   mus t  be t h e   f l u x  tape c a t a l o g  named i n   S e c t i o n  11. 3. 

s p e c i f i e d .  

PIONEER 10 and 11. 
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M u l t i s a t e l l i t e   F o u r i e r   A n a l y s i s   P r o g r a m  
User's Guide 

I. Overview 

The  Fourier   Program is d i v i d e d   i n t o  two groups:  

1. S a t e l l i t e   i n d e p e n d e n t   c o d e  ( S I )  wh ich   pe r fo rms   t he   ana lys i s .  
2. S a t e l l i t e   d e p e n d e n t   c o d e  (SD) w h i c h   r e a d s   i n   a l l u s e r  and satell i te 

d a t a   a n d   p r e p a r e s  i t  f o r   t h e  S I  code. 

The S I  load  modules are c o n t a i n e d   i n  'SEJSS.FOURIER.SI.LOAD' and  the SD 
load  modules  are l o c a t e d   a c c o r d i n g   t o   t h e i r  name as fo l lows :  

S a t e l l i t e  S I  Load  Module 

PIONEER F,G ( s e c t o r e d )  'SEJSS.FOURIER.PIONEER.LOAD' 
PIONEER F,G (PHA) 'SEJSS.FOURIER.PIOPHA.LOAJI' 
ISEE 3 'SEJSS.FOURIER.ISEE3.LOAD' 
IMP 8 'SEJSS.FOURIER.IMP.LOAD' 
HELIOS A,B 'SEJSS.FOURIER.HELIOS.LOAD' 

Both   t he  S I  and SD load  modules are s p e c i f i e d  in t h e  JCL as d e s c r i b e d  
later i n   t h i s  documen t .   Documen ta t ion   fo r   u se r   i npu t ,   ou tpu t ,   e r ro r  
hand l ing ,   and  JCL i n   t h e  SD r o u t i n e s  is documen ted   s epa ra t e ly   fo r  each 
sa t e l l i t e .  

11. Input   Requi red  

A. Namelist p a r a i n e t e r s   f o r   f i v e   n a n e l i s t s  as f o l l o w s :  

1. Namelist: INPUT 

Name Type D e f a u l t   D e s c r i p t i o n  

FROM ( 6 ) 

NUMAVG 

RATES ( 6 )  

FPARMS (9 ) 

I4 

I 4  

1 4  

A8 

A8 

0 Beginning time f o r   a n a l y s i s  in 
year   (1978=78),   month,   day,  
hour ,   minute ,   second.  

0 Ending time f o r   a n a l y s i s  i n  
year   (1978=78),   month,   day,  
hour ,   minute ,   second.  

1 The number   o f   input   in te rva ls  
(vo lumes )   t o   ave rage   i n to   one  
p o i n t .  

b l a n k s  Names f o r   t h e   r a t e s   t o   b e   p r o c e s s e d .  

b l a n k s  The r u n   p a r a m e t e r s   w h i c h   s p e c i f y  
t h o s e   F o u r i e r  parameters t o   o u t p u t  
on p l o t s   o r   t a p e s .  



2 

-- Name Type D e f a u l t   D e s c r i p t i o n  

Choices  are: 
'AQ ' = f l u x  
'A18,'A2','A3'=anisotropy 

'PHIl','PHI2','PEI3'=Angle PHI 

'FLOW'=flow parameter  
'MAG'=magnetic f i e l d   d a t a  

harmonics 1-3 

fo r  harmonics 1-3 

**The p l o t s  are determined  by  A@,Al,A2,  and A3, AQ=do 
f l u x  p l o t ,   A l , A 2 , A 3 = a n i s o t r o p y   p l o t s   f o r   t h e  f i r s t ,  
second,   and   th i rd   harmonics .  A l l  o t h e r  FPARMS 
p a r a m e t e r s  are used 

SATID A16 b 1 anks 

INT S EC I 4  900 

QPKINT L l  F 

QPLOT L 1  F 

QTAPES L 1  ?? 

!JMAGNT L1 r" 

2. Namelist: PKTNTR 

Name Type D e f a u l t  

I PRINT I 4  1 

3. Namelist: PLOTS 

Name Type 

DEVICE I 4  

PLTDEN I 4  

QRATPL 

QANIPL 

L 1  

L1 

f o r   t h e   t a p e   o p t i o n .  

EBCDIC s a t e l l i t e  name. 

Xunber of seconds  per input.  
i n t e r v a l .  

T = p r i n t  FOURIER r e s u l t s .  

T = t h e r e  will b e   p l o t s  raade. 

T = t h e r e  will be   t apes   c r ea t ed . .  

. -- D e s c r i p t i s n  

; = p r i n t  3 n l y  Four ie r  r e s u l t s  
L=pr in t   counts   and  
accumula t ion  times i n  
a d d i t i o n  t o  F o x r i e r   r e s u i i s .  

D e f a u l t   D e s c r i p t l o n  

1 l = S r e a t e  SD4060 p l o t   t a p e .  
2=Crea te  CalComp p l o t  tape. 

4 P l o t   p o i n t   d e n s i t y   i n   p o i n t s / s m .  
The p l o t  i s  24 cm long. 

F Create a rate ( f l u x )   p l o t .  

F Create an a n i s o t r o p y  and  angle p l o t .  
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Name 

QPOLPL 

QBARR 

IHARYS 

FLMIN 

FLMAX 

Type 

L1 

Ll 

I4 

D e f a u l t   D e s c r i p t i o n  

F Create p o l a r  (cm) p l o t s .  

F I n c l u d e   e r r o r   b a r s  on t h e  
f l u x   o r   a n i s o t r o p y   p l o t s  i f  
t hey  are b e i n g   c r e a t e d .  

0 0 = Do no a n i s o t r o p y  arrows 
on cam p l o t s  
1 = do f i r s t   a n i s o t r o p y  
dash   a r row  only  
2 = do s e c o n d   a n i s o t r o p y  
s o l i d   l i n e  o n l y  
3 = do both 1 and 2 

R4 d a t a   a d j u s t e d  Flux p l o t  minimum i f  
a u t o m a t i c   s c a l i n g   n o t  
d e s   i r e d .  

R4 d a t a   a d j u s t e d  F l u x  p l o t  maximum i f  
a u t o m a t i c   s c a l i n g  is n o t  
d e s   i r e d .  

4 .  IJameList: TAPES 

‘FL1i.s mnust be used  i f  and o n l y  -If QTAPES=T i n  t h e  INPUT namelist.. 

lJame Type- D e f a u l t   D e s c r i p t i o n  

QRTAPE L 1  F Create a t a p e  of F o u r i a r  i )a rmet . ’cs .  

ZRVOL 

QSTAPE 

A 8  bSank  Volume-serial name of t he  
tape to   be   u sed  f o r  Foilri-3:: 
o u t p u t .  

T, 1 F Create a t a p e  of counts  and 
accumula t ion  time. 

ISFlLE I 4  1 S t a r t  f i l e  number of coun t s  tape. 

ZSVOL A8 blank  Volume-serial   names of t h e  
t a p e   t o   b e   u s e d  f o r  coun t s  
o u t p u t .  
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5. Namelist: MAGNT 

T h i s  must  be  used i f  and   on ly   i f  QMAGNT=T in t h e  INPUT name1 ist . 
Name Type D e f a u l t   D e s c r i p t i o n  

IHISTS 

ZMVOL 

ZZFILE 

Aa 

I 4  

0 0 = do no m a g n e t i c   f i e l d  
h i s t o g r a m s  
1 = do t h e   p h i   h i s t o g r a m  
o n l y  
2 = do t h e   t h e t a   h i s t o g r a m  
o n l y  
3 = do   bo th   ph i   and   t he t a  
h i s t o g r a m s  

b l a n k   M a g n e t i c   f i e l d   d a t a   b a s e  tape 'IAW 

1 S t a r t   f i l e  number on 
m a g n e t i c   f i e l d   d a t a   b a s e  
t a p e .  

e...-- NOTE ---- 
The tN?!J'r ?e te rmines"uhLch o f  tlle o t h e r   f o u r   n a m e l i s t s  are t o  5e user',. Thus:, 
o t h e r   f o u r   n a m e l i s t  must a p p e a r   i n   t h e   . > r d e r   l i s t e d .  The set  of namelisv. 
d e s c r i b i n g   t h e   c h a r a c t e r i s t i c s  0.f t h e   j o b  ran may b e   r e p e a t e d  any nlmber )f 
r imes   wi th   vary ing  parameters. T h i s  ~ ~ ! > J w s  s w e r a l  p l o t s   w i t h   d i f f e r - p q t  r"i t9 
combina t ions .  All pararne tars   except  StYTZi), ;ZATES, and FPAiWS d e f a u l t  to L I : ~  

l as t  value used   i n   t he   p rev ious   name l i s t  s e t .  

1. P lo t   Tape  

2. Rates I n p u t  Data 

T h i s  i s  s a t e l l i - t e   d e p e n d e r l t  ( S I ) ) ,  

3 .  F o u r i e r  Tape  

T h i s  is a tape   used  f o r  F o u r i e r   p a r a m e t e r   o u t p u t  if QTAPES=T i n  
t h e  INPUT namel i s t   and  QRTAPE=T i n   t h e  TAPES n a m e l i s t ,   d e v i c e  
u n i t  10 is used f o r  t h i s  tape. 

4. Counts Tape 

T h i s  is a tape f o r   t h e   c o u n t s   a n d   a c c u m u l a t i o n  time output ,   on ly  
when  QTAPES=T in t h e  INPUT namel i s t   and  QSTAPE=T in t h e  TAPES 
n a m e l i s t s .  Device u n t i l  11 is u s e d   f o r   t h i s  tape. 
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5. Y a g n e t i c   F i e l d  Data Base Tape  

T h i s  i s  a t ape   c r ea t ed   fo r   t he   Four i e r   p rog ram  wh ich   con ta ins  
t h e   m a g n e t i c   f i e l d   d a t a  as d e s c r i b e d   i n   d o c u m e n t a t i o n  on t h e  
F o u r i e r  MAGDBG documentat ion.  

C. S u b r o u t i n e   S u b s t i t u t i o n  

There  are two p o s i t i o n s   o n e  may i n s e r t   a n y   s u b r o u t i n e  by JCL 
met hods : 

1. SUB1 - T h i s   s u b r o u t i n e  is  c a l l e d   b e f o r e   t h e   F o u r i e r   r o u t i n e  
s o  t h a t   t h e   d a t a  may b e   a l t e r e d   b e f o r e   F o u r i e r  
a n a l y s i s .  

2. SIB2 - T h i s  s u b r o u t i n e  is c a l l e d   a f t e r   F o u r i e r   a n a l y s i s  so 
t h a t  t h e   d a t a  may b e   a l t e r e d   b e f o r e   b e i n g   o u t p u t   i n  
some form. 

S u b s t i t u t i o n :  (CSKID,PROG.LOAD has  member SUB!) 

/ / S Y S L I B  D D  DSN=USRID.PROG.LOAD,D1SP=SHB 
/ I  DD DSN=SEJSS.FOURIER.SZ*LOAD,DISP=SiB 
/ I  DD DSN=SYSl*FORTLZB,DXSPaSHK 
/ I  DD DSN=SYS2,FORTLZB,DISP=SHR 
/ I  3 0  DSN=SYS2.WOLFPLOT,DISP=SKR 

'1x1. Output   Generated 

A u t o m a t i c   t 3 u t p s  

1. The   i npu t   name l i s t   da t a  is p r i n t e d .  

2. A summary of how many p l o t   t a p e  f i l es  were c r e a t e d  is  p r i n t e d .  
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User Option  Output 

o u t p u t  

1. Four i e r   Pa rame te r   P r in tou t  

2. Four ie r   Parameter   and  
Coun t s   P r in tou t  

3. Flux   o r  P.ates 

4 .  Aniso t ropy   P lo t s  

5 .  P o l a r   o r  Cam P l o t s  

6 .  Tape of F o u r i e r   P a r a m e t e r s  

7 .  Tape  of Counts  and 
Accumulation T ime  

Namelis t : o p t i o n  f l ag  

INPUT : QPRINT=T 
PRINT : IPRINT-1 

INPUT : QPRINT=T 
PRINT : IPRINT=2 

INPUT : QPLOTS =T 
PLOTS : QRATPL=T 

INPUT : QPLOTS =T 
PLOTS: QANIPL-T 

INPUT : QPLOTS =T 
PLOTS : QPOLPL=T 

INPUT : QTAPES =T 
TAPES : QRT APE =T 

INPUT : QTAPES =T 
TAPES : IQSTAPE=T 

S tep  2 

1. The JOBCARD 
2 .  P l o t   t a p e s  VOL=SER naneS 
3.  Namelist pa rame te r s  t o  s u i t  t h e   d e s i r e d   i n p u t  and o u t p u t .  
4 .  A l l  SD u n i t  DD c a r d   s p e c i f i c a t i o n s  as r e q u i r e d  by t h e   p a r t i c u l a r  

s a t e l l i t e .  

S t e p  3 

Submit  the job u s i n g :  

---If s t i l l  i n  e d i t  and  the f i l e  is no t   r enamed ,   end   t he   ed i t   s e s s ion  
w i t h  END 3 command. --- 
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P V. E r r o r   H a n d l i n g  

Re tu rn  Code 

1 The namel i s t   pa rame te r s  are c h e c k e d   t o   e n s u r e   t y p i n g   e r r o r s  were 
not. introduced. The program  s top w i l l  r e tu rn   code  of 1 i f  any 
p a r a m e t e r s  are no t   va l id  

- I f  t h e r  is an I / O  e r r o r   w h i l e   c r e a t i n g   t h e   a n i s o t r o p y   p l o t s ,   t h e  
mess age : 

'RECORD f/ OF HARMONIC /! SKIPPED, l / O  D I S K  ERR.' 

7 If t h e r e  is a t iming  problem  the  message:  

'JULTLEI HAS RAD TIMES' 

is i s sued   and   t he   p rog ram  s tops   w i th  a r e tu rn   code  of 7 .  
Consu l t   pe r son  who mainta ins   the   p rogram.  

- When an I / O  e r r o r  is e n c o u n t e r e d   w h i l e   c r e a t i n g  p o l a r  ? ? - , \ t s ,  i.,]. 
message: 

i s  issued, and t h e   p r o g r m   c o n t i n u e s .  Sone d a t a  w i . 1 1  be .r..lss:.nL& 
on t h e   f l u x   p l o t .  

The JCL is  c o n t a i n e d   i n   t h e   f i l e  'SEJSS.M~TISAT.FOURI~R(JCL)'. This  
f i l e   c o n t a i n s  only t h a t  .JCL r e q u i r e d   f o r  t h e  S I  r o u t i n e s .  Comment catcis 
indicate where SD JCL is to be   i nc luded .  



M u l t i s a t e l l i t e   F o u r i e r   A n a l y s i s   P r o g r a m  
PIONEER PEiA User's Guide 

I Overview -~ 

T h e   s a t e l l i t e - d e p e n d e n t  (SD) PIOWEER  PHA r o u t i n e s   a l l o w   t h e  PIONEER 10 
and 11 PHA d a t a   t o   b e   p r o c e s s e d   t h r o u g h   t h e   F o u r i e r   p r o g r a m ' s   s n a l y s i s  
a n d   o u t p u t   p r o c e d u r e s .   V i e   s a t e l l i t e - i n d e p e n d e n t  ( S I )  r o u t i n e s   a r e  
c o n t a i n e d   i n   s e p a r a t e   s o u r c e   a n d   l o a d   m o d u l e s   f r o n  a l l  SD code ,   and   thus ,  
any s a t e l l i t e  m y  b e   l i n k e d  via .JCL. The PHA d a t a  are c o n s i d e r e d  a 
s e p a r a t e   s a t e l l i t e   f r o m   t h e   o t h e r  PIONEER s e c t o r e d  rates d a t a .  

This   document   descr ibes  ':he SD u s e r   i n p u t   r e q u i r e d   f o r  PIONEER F o u r i e r  
a n a l y s i s .  The  main  document   containing  the S I  u s e r   i n p u t  .must b e  
r e v i e w e d   p r i o r   t o   t h i s   o n e .  

11. I Ir.?:.lt Requ i red  

1. S a t e l l i t e  in .dependent  7 m e l i s t  INPUT'S RATES parameter   and SALTID are 
l e f t   b l a n k .  

2. S e c t o r e d  PHA Data Base 

T h i s   d z r a   b a s e   r e s i d e s  on d i s k .  It i s  c r e a t e d   s p e c i f   i c . a l l y   f o r   t h i s  
y r o g r a  by someone d e s i r i n g  a p a r t i c u l a r  set  of e n e r g i e s   t o   b e  
a n a l y z e d .  The d a t a  set naae  w s t  b e   o b t a i n e d   f r o n   t h i s   p e r s o n .  

111. E r r o r   H a n d l i n g  

The   fo l lowing   re turn   codes   and   messages  m y  b e   p r i n t e d :  

Retarn Code I D e s c r i p t i o n  

'INPUT DISK READ ERXOR, SKIP THIS RATE' 

A tape r e a d   e r r o r  on t h e   f l u x  tape caused  
a vo lume   t o   be   sk ipped .  

I V .  JCT, Requ i red  

1. Load  module t o  l i n k   w i t h  S I  r o u t i n e s  : 
'SEJSS*FOURIERIPIOPHA,LOAD' 

2 .  Uni t  49  d e f i n e d  as t h e   i n p u t   S e c t o r e d  PEA d i s k   f i l e  name. 

, 
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The Fourier  Procjram 
Pioneer   Di f fe ren t ia l   i i a tcs  

Overview 

'i'ne Four ie r   P lo t   Proc j ra~  ims an opt ion to  change tile data  uefore 
i t  goes   in to   Four ie r   ana lys i s .  T h i s  is  done v i a  a subrout ine 
ca l l ed  Sui31 ( S u e  documentation on tne  E'ouier Proyr; l in ,  SUul) in 
this case   subt rac t ing  one s e t  of sectoreu  counts from the  next 
and s t o r i n g  this d i f i e r e n t i a l   a s  a new s e t  oL counts.  These 
counts  then  undergo  tne sane analysis   as   before .  SUB1 a l s o  
changes  the  labels  appropriately.  

--CFF-..C..--- 

'1'0 involk tllis processI  S U B 1  f o r   d i i f c r e n t i a l   r a t e s  is compiled 
i n t o  a load module and l i n k e d  as tt-le f i r s t  SYSLIi3 d a t a   s e t .  ' i 'his 
causes  the new SUB1 to   over r ide   tne  u u ~ i l r ~ ~ y  ( s l ~ p l y  r e t u r n s )  Stii31 
in the  Fourier  load module,  and t h u s  be used t o  c r e a t e  
d i f f e r e n t i a l   s e c t o r e d   r a t e s .  

-F--.--.r.-xlr-"-r--r-r-l----r-r 

1. S Y S L I B  UD DSN= ' SEJSS. FOURIEH. L)IFlIhTL. LOAD' I UISP=S;IlK as  the 
f i r s t  SYSLIU d s t a   s e t .  
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ahen t h e  Pioneer  EGB t a  es are Frocessed by P I O D B  the 
PIoneer r a t e s  ta  es a x e  gegerated, tonta ln lng  the vafbes of 
t h e  sectored an% unsgctcred rates   (converted to deczmal. 
form) - For d e t a i l e d  In fo rma t ion  on t Q e  rates tape.  forntat, 
see A p p e n d i x  E, Eecause of t h e  b i t  €a l lures  fn t h e  
satellite ( u s u a l l y  2 and 6 )  some of t h f  ra tes  on- t h e  EDR 
t a p e s  are incorrect ,  Thus theze a r e  incorrect rates 
olrxtten to t h e - . r a t e s  t a p e s  h PIUDEP i n  SOB@ cases ,  I n  
o rde r  to deal  w l t h  t h i s ,  t h e  BPTZoN Frogram gas develo e d  to 
reprocess  the r a t e s  capes, a n d  genexate the *'gIT2CN 
corrected" ra tes  t a F e r ,  

re rocessirng 
OF P l o n ,  t h e  
i n p u t  tape,  
to t h e  outpu 
f i r s &  copy 
o u t p u t  tape, 
and s t a r t  p r  
data 

a1 r a t e s  tapes  are reail b E.  TZON f i n  P f f a B I T  
t, t h e r e  are two o p t r o n s  eo tfk approach t o  t h - TIHESHIP,  and TZ!dECOPY, In -the TfHESK?P 
;ser can-skip forward t c  a reouessed time . o n  the 
and b e q l  

format IA or E31 , a n d  ' t h e n  -blhet%er .%he ra te  is sgctored o r  
For t h e  reprocess inc  the c r o  rarc m u s t  firss i d e n t i f y  t h e  

uqsectored, Thls is done  i n  E I T 2 D M ,  T ~ E  s u b r o u t l n e  B I T 2 C N  
will then c a l l  BITUS f o r  uns?ctored rateq,  or BITSS for 
secto.red r a t e s ,  These r o a t x n e s  vi11 flrst conipare the 
rncomlng r a t e  to  the knqgn  e x c e p t i o n s  and zero values-- I€ a 
match occurs t h e  r a t €  1s reset  and the r a u t l n e  r e t u r n s  t o  
BfT2CW.for t h e  n e x t  rate, If the-rate-does nos: match an 
exce tion or  a zero  r a t e ,  the routzne ~113.  then m v e  on t o  
t h e  € It t U 5 B O I Z ,  

be conv 
for@, 
d-escri t 

ine uses 
ted  back 
the HEED 



C, 
I 
CF 

T h i s  is sirnilas t c  SI'ESS, e x c e p  that  i t  is  used to 
process  t h e  unsectored rates,. 

. .  
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S T B E N D S  LASTS5 fIf ,J)=I.LASTIJS ( T , 3 )  =h' ,€EBL' 
LASTSS = t h e  t a b l e  cf sectored r a t f s  trends 
LASPUS = t h e  tab.le of ansectored ra te s  t r e n d s  

For an example of t y p i c a l  values see t h e  JCL FOB RATES 
s e c t i o n ,  







c E4 
CH 
C85 
CH5 
CH5 
C H5 
CH5 

CR5 
C E5 
CH5 
CH5 
CH5 
CH5 
CH5 
C H 5  
CE5 
c H5 
CH 
cc 87 
CH 
CH9 
CEI 

R*E 

I L T  

AP 
START 

PRGCE S5 





c R2 
CH2 
CH2 
CH2 
CB2 
C H2 
C R2 
CH2 
CR 
C H3 
CH 
CH4 
CH 
c B5 
CH 5 
Cf15 
c €35 
CH5 
C B 5  
CH 
CH7 
CH 
CRSB 
CW 

CALLED BY: B 

CALLS: LOGDE 

IT2QB 

c ,  CE 
INPUT BAR I A B L E S :  
IUS - R A T E  IC SUBSCBIPT 
I R A T E  - F A T E  
L -  
HETBT - ETTRATE 
H F Z T  - F O R H A T  





MS'MEXT 

A E F I L E  

TCF LAG 

BITRAT 

DSSTC 

€it rate 7-76, 2-32 3-54, 4-128, 5 - 2 5 6 ,  
f-512, 7-f024, 8-2048) 
Format { l - A ,  2-A/f ,  3 - E ,  4 - E / D )  

ESS i d e n t i f i c a t i c n  



SFSGRR 

SPSGPgD 

d a t a  c o n t a s n e k  i n  record. ReEer to T a f l . 8 ~  4 - 1  
All st lbcom,da a a s s o c i a t c d  with Eirst a e of 
a n d  A-2 In t h e  PICDBP m a n u a l  for a descr lp tzon  
c f  formats  A and E, respectively- 



32 

N 3  

a 4  

N5 

1460 

32 - gnsectored rate  (first s e t )  
33 - Sectered f a t e  [secomd set) 

-1C0, forma2 A 
=112,  f o r a a t  E 
A 1 1  subcorn-and r a t e s  data for srtcon4 a e of 
data  contained In record fsee descr.xg%i%n of 
f i r s t  gage) 
= 3 5 6 ,  ormat A 
=368, format  B 
Tl-ird age of d a t a  
=656, f o r m a t  E 
=632, gorraat _9 

F o u r t h  page of da ta  
=9CEi, forma-t A 
= 9 4 4 ,  format 3 
f tb pa  e of d a t a  = t f e 4 ,  farmat A 
=1232, fofrnat  3 



-- 

i 
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OF JUPITES DATA 

... 
. .  . . .  

generate an output  tape with the following  variables for the specified 
. .  - . .  

tapes and f i les .  The listing contains  the  date  (month/w/year) ; the 

time (h0ur:min:sec); the  Jupiter-s/c  distance . .  ( R j )  -- BlMAGR/71372; the 

clock +e t o   re ~zasth (deg) -- ~ ~ ~ ( ~ 1 s ~ ~ l s ~ ) - ~ ~ ~ ( ( ~ l s ~ -  

WGSEF)/(XPISFF-XMSZP)); the c l o ~ k  angle to   the sun (aeg) -- 
~ ~ ~ ( Y P 1 S ~ / h 1 s E F ) - ~ ~ ~ (  ( P P I S F F I Y P H S I T F ) / ( X P ~ S F F - ~ ) ) ;  the 

ecl ipt ic   la t i tude (deg) -- ARCSIN(ZPlSFF/blMAGR) ; Jupiter  latitude. (deg) -- 
BlLATP; J u p i p r  longitude (deg) -- BlLONP; Jupiterk/c  distance (lan) -- 
BlMCLGR. The tape  contains  a  header  record, w i t h  the  header from the 

-7 

- i * L  -. - J 

Trajectory  tape,  as well as a verbal  description of the data folmat. 

The data format i s  6R*8, 6Iq; the  variables are Jupiter-s/c  distance ( R j ) ,  

clock  angle t o  Earth (deg) , clock -le t o  the S u n  (des)  ecliptic 

la t i tude (deg) , Jupiter  lat i tude (deg), Jupiter  longitude  (deg) , month, 

day, year  (actually, year-1900) hour, minute, second. These values are 

comguted  by the f o k a s  above. 

Input Parameters: ' NFIBST - 
mAPIN - 
&LIST - 

. . W T  _-  first f i l e  of Trajectorg Tape to'-&  processed -+:;,- 
last f i l e  of Trajectorg Tape t o  be processed . - '  

Pre-processed  Pioneer  Trajectory  Input Tape 
10gica1 e a l e  (=.TRUE. o r  .FALSE.) 
indicating whether o r  not to generate a ' a -  , , . 

listing of vaziables. (Deft&% is .TIEITE".) 
the  output  tape  for  the APL data tape . .  . 

the first f i le to be written on the. output tape-. 1;- 
logical variable indicating *mer o r  not . ' 

to  generate as output tape. (&fault is  .p.cj:" *-: .: 

, .4 ,  
..P .:.. 
- . .  

, .  
. .  

.. , I '  -= 
. .  

. .  - 

. .  ., - 
'; ,,-.. ': i 

I: -: ,. . , .- .. . 





Phyeical Record 2 - n: 

I2 

2x 

2 word 

r 

d 
I 

. . . .  



Physical  Record 2 - (n-1): 
(Block-Size - 4) 

= 113 * 
(Data-Record-Size ( f r o m  Header) + 4) 

physical  Record n: 

(Block-Size - 4) 
(Data - Record-Size ( f r o m  Header) + 4) 

. . = 85 * 

* These  numbers  have  been  computed for the  Pioneer  Trajectory  Tape (for APL use) 
created on May 23, 197g0 The original Pioneer Tape was va-@36, 

. .  file 14. This ia the .Saturn Enmunter Prediction '&%a, .: ,; c . 7  , 
. -  . .  

. .  

. .  
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PIONEER  PLASMA  PARAMETER  PLOT  PROGRAM 
User's  Guide 

I. Overview 

This  program  reads  PIONEER  plasma  parameters  from  tapes  supplied  by 
M S .  The  first  datum  from  each  hour  is  used  to  create  listings  and 
plots  of  parameter  vs.  time. 

11. - I n s  Required 

A. AMES Plasma  Parameter  Tape  as  described 
Technical  Note 6. 

B.  User  namelist  INPUT: 

Variable Z Z E  

FROM(3) I *4 

I *4 

I *4 

IDENS I *4 

AXMIN , AXMAX R*4 

IDIVS I *4 

ZTAPE 

IDEV 

IVAR 

A6 

I *4 

A4 

Default 

0 

0 

1 

20 

Supplied 
by  data 

8 

blank 

2 

blank 

in Project  1335-2, 

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  end 
of run,  inclusive. 
Number  of  hours  to 
average  together  into 
one  point. 
Number  of  intervals  per 
plot  frame. I 

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 

Output  plotter  device: 
l-SD4060,  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:  'PV07'. 

EBCDIC 
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Variable Type Default Description 

QML(16) A1 6 blanks  Label  associated  with 
IVAR.  Example:  Free 
proton  bulk  velocity: 
'PLASMA  VELOCITY'. 

statements. 
QDEBUG ' L*l F T=Print  debug 

QPLOT L*l 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. 

111. 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 . 
The  STOP N statement  which  stops  the  program  with  return  code N is  used 
€or  fatal  errors. 

Return  Code  Error  Description 

Input  namelist  value  error. A 
senstence  describing  which  parameter 
was  in  error  is  printed. 
"ERROR  IN  POSITION,  START,  STOP  TIME=" 
The  times  read  from  the  plasma  tape  are 
inconsistent  with  user-input  times. 
"ERROR IN READING  TAPE  IN  GETDAT" 
A tape  read  error  was  encountered  on 
the AMES tape. 
"END  OF  FILE  REACHED  IN  GETPRM" 
While  positioning to the  start  of  run, 
an  end  of  file  was  encountered. 
"ERROR ON TAPE  IN  POSITN" 
While  positioning to the  start  of  run, 
an  error  was  encountered  on  the  input 
tape. 
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E V. Program  Performance  and  JCL 

The  program  will  produce 6 plots  for  the  Calcomp  plotter  on  the  360/75 
in .45 CPU, l.15  I/O.  Plots  on  the  printer  take  slightly  more  1/0 
time,  and  the  360/91  would at least  half  both  times. 

The  program  required 220K core t o  run,  using  LOADER.  The  JCL  for a run 
is held  in 'SBPIO.LIBICNTL(SPLAPLT)'. It links  into  load  module 
'SBPIO.PLASPLT.LOAD'  as  follows: 

/ /  (JOBCARD) 
/ /  EXEC LOADER,REGION=225K,PARM='SIZEP215K,EP=MAIN' 
//SYSLIB  DD DSN=SPBIO.PLASPLT.LOAD,DISP=SHR 
/ /  DD DSN=SYSZ,WOLFPLOT,DISP=SHR 
//SYSLIN  DD DSN=SBPIO.PLASPLT.LOAD(MAIN),DISP=SHR 

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

//*- THIS  CARD  NOT  NEEDED  IF  NO  CALCOMP  PLOTS  TO  GENERATE 
//PLOTTAPE  DD DCB=(,DEN=l),LABEL=(,BLP,,OUT),UNIT=(7TRACK,,DEFER), 
/ /  DSN=CALCOMP,VOL=SER=TAPENAME 
//*-- THIS 0 NOT  NEEDED  IF  NO  SD4060  PLOTS  TO  GENERATE 
//WOLF4060  DD T.,ABEL=(,NL,,OUT),UNIT=(160O,,DEFER), 
/ /  DCB=(BUFNO=l  ,DEN=3)  ,DSN=NAME  ,VOL=SER=XXXXX 
//* - THE FOLLOWING IS A COMPLETE  LIST  OF  POSSIBLE  INPUT  PARAMETERS 
//*&INPUT FROM=,TOP,INTRVL=,IDENSI ,AXMIN=,W=,ZTAPE=,IDEV=~ 

//*-- EXAMPLE 
//DATA5  DD * 

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

/ /  LABEL=(,NL),UNIT=(800,,DEFER),VOL=SER=DUMO9 

/ /* IDIVS=,QDEBUG=,QPLOT=,QLIST=,IVAR=,QLABL=,&END 

&INPUT FROM=78,125,O,TO~78,13l,O,INTRVL=l,IDENS=l68,ZTAPE='X~~, 
IDIVS=~,QPLOT=T,QLISTPT,IDEV=~,IVARI'PVO~',QT.,ABL~'PLAS~ VELOCITY*,&END 

/ /  EXEC NOTIFYTS 

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

s 
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PIONEER  PLASMA  PARAMETER PLOT PROGRAM 
System  Documentation 

I.  Overview 

This prsgram  reads  PIONEER  plasma  parameters  from  tapes  supplied  by 
M S .  The  first  datum  from  each  hour  is  used  to  create  listings  and 
plots of parameter  vs.  time. 

, II: 0 Input  Required 

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

B. User  namelist  INPUT: 

Variable Type 

FROM(3) 1*4 

TO(3) I *4 

IJYTRVL 

IDENS 
. .- 

AXM1N;AIIMAX 

ZTAPE 

IDEV 

IVAR 
. I  

. “ .  ,, 

I *4 

I *4 

R*4 

1*4 

A6 

1*4 

A4 

Default 

0 

0 

1 

20 

Supplied 
by data 

8 

blank 

2 

blank 

DescriDtion 

Year-1900,  day  of  year, 
and  milliseconds of day 
of  start  of  plot  run.) 
Year-1900,  day  of  year, 
and  milliseconds of day of end 
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 

Output  plotter  device: 
13SD4060, 2~Calcomp 12”, 
3mPrinter  plot. 
Parameter  name  desired 
as  described  in  the A K e S  
Project  1335-2  Technical 
Note 6 .  Example:  Free 
proton  bulk  velocity: 
‘PV07 ’ 

EBCDIC 
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Variable Type Default  Description 

QWL(16) 16A1  blanks  Label  associated  with 
IVAR.  Example:  Free 
proton  bulk  velocity: 
'PLASMA  VELOCITY'. 

statements. 
QDEBUG L*l F T=Print  debug 

QPLOT L*l T T-Create  plots 
QLI ST L*l 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. 

111. Output  Generated 

A. Data  Listing: 

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

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 . Program  Structure 

A. . ,Block Diagram 

MAIN 

i I I I 
GETPRM 

1 '""i" GETDAT  PLOTIT 

t 1 I 
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 t o  and  from  system  time  form 



i 

3 j  
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7. SDTAPE - Supplied  by AMES to  extract  parameter  and  time  from  the  tape 
8 .  SDINIT - Supplied  by AMES to  initialize  commons  for  SDTAPE 

V. Data  Flow  Diagram 

(See  next  page) 

VI.  Error  Handling 

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

Return  Code  Error  Description 

1 

2' 

3 

4 

5 

Input  namelist  value  error. A sentence 
describing  which  parameter  was  in  error 
is  printed. 

"ERROR  IN  POSITION,  START,  STOP  TIME=" 
The  times  read  from  the  plasma  tape  are 
inconsistent  with  user-input  times. 

"ERROR  IN  READING  TAPE IN GETDAT" 
A tape  read  error  was  encountered  on 
the AMES tape. 

"END  OF  FILE  REACHED  IN  GETPRM" 
While  positioning  to  the  start  of  run, 
an end of file  was  encountered. 

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

VZI.  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. / P A R M S / S T A R T , S T O P , Z T A P E , I N T R V L , I D E N S , P S T ~ T , P E ~ , P T O T ~ , ~ I N ,  
AXMAX,IDIVS,QDEBUG,QAXIS 

(See  Section  1I.B  for  details  on  those  variables  which  are 
namelist  variables.  Other  are  listed  below.) 
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Variable Type 
START,  STOP R*4 

PSTART , PEND R*4 

PTOTAL R*4 
. QAXIS L*l  

Description 

System  time  for  start  and  end 
of  run 
System  time  for  start  and  end 
of current  plot  frame 
Total  intervals  per  plot 
T=Calculates  the  ordinate 
axis  minimum  and  maximum  from 
the  plot  data , 

2. See AMES Publications  Project 1335-2, Technical  Note 7, page 5 
for  definitions  of  common  variables  in  SDINFO,SDFLAG,SDATA, 
SDKEY,SDNEWV. 

3. /TIMES/IEPOCH,INTDY,MSINT 

Variable 

IEPOCH 

INTDY 

MSINT 

Type Description 

I*4 Closest  leap  year-1900 

I *4 Number of intervals  per 

I *4 Number  of  milliseconds 

before  start  time  of  run 

day 

per  interval 

Module 
Common  Name  Occurrence  Input/Output  Function 

PARMS 

TIMES 

SDATA,SDKEYS 
SDINFO 

SDVAR  SDFLAG , 
SDNEWV 

VARBLS 

GETDAT 1 3 0  Holds  plotting 
GETPRM 0 paramters 
PLOTIT I 
POSITN I 

CONVRT I Holds  timing 
GETPRM 0 information to 

convert  to  and  from 
system  times 

POSITN 0 Holds AMES tape 
SDTAPE I?O reading  parameters 

GETDAT 1 9 0  Holds AMES tape 
POSITN 0 to be  returned 
SDTAPE 1 9 0  variables 

GETPRM,POSITN, I Holds  plasma  parameter 
PLOTIT 0 information. 
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4. /VARBLS/INPT(4),NUMPRM,QLABL(l6) 

Variable 5Pe 
INPUT  4A4 

NUMPRM 

Q M L  

I *4 

Description 

The  first  three  are  the  time 
parameters  'TIOl','TI02',  and 
'TI06'.  The  fourth  is  the 
user  input  parameter  name.' 

Number  of  parameters,  equal  to 
4 .  

1 6A1  Label  for  parameter  input  by 
user. 

C .  Individual  Module  Documentation 

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

1.a.  MAIN - Controls  program  flow 
b.  Calls:  Wolfplot  routines, POSITN,GETDAT,GETPRM,PLOTIT 

c.  No commons used 

d. Local  Variables: 

Name - Type Description 

BUFF(500,2)  R*4  Holds  up  to 500 plot  data, 
BUFF(N,l)=parameter  value 
BUFF(N,2)=time  (system  form) 

, -  Name - Type Description 

QEW L*l T=end  of  run  data 
NPNTS I *4 Number  of  data to plot 
IPLDEV I *4 Wolfplot  plotter  device 

NPLOTS I *4 Number  of  plots  done 
QPLOT  L*l Tscreate  plots 
QLIST  L*l T=create  listing  of  data 

specification 

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  QENDsT,  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 
SYSTEM R*4 
ITYPE I *4 

Year,  day,  ms of day 
System  time  form  of  ITIME 
13Convert to system 
2sConvert to ITIME 

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

d. Common  blocks: 

Common Variables I O  A 

TIMES  IEPOCH,INTDY,MSINT 

e. Local  variables:  none 

I 

f . L6gic: 
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.l  for  variable  explanation. 

Called  by: MAIN 
C .  calls: CONVRT 

d. Common  blocks : 

Common 

PARMS 

SDVAR 
SDFLAG 
SDNEWV 

Variables 130 - 
START,STOP,PSTART,PEND 1 9 0  

INTRVL,IDENS,PTOTAL,QDEBUG I 
VARVAL 1 9 0  

LEOF , LERR Is0 
LVN 190 
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e. Local  variables: 

Variable Type Description 

IHR , IOLDHR I *4 Holds  current  and  previous  hour 

NUM I *4 Number  of  data  in SUM 
SUM R*4 Sum  of  parameters  for  an  average 
IODAY I *4 Previous  datum’s  day  numbers 

number  of  datum. 

f . Logic: 

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. 

3.a.  GETPRM - Get  user  parameters  from  namelist 
b. Calling  sequence: 

CALL GETPRM(IPLDEV,QPLOT,QLIST) 

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

C. Calls:  SDINIT,CONVRT 
Called  by: MAIN 

d. Common  blocks : 

Common 

TIMES 
PARMS 

Variables 

All 
All but  PEND 

r,o 
0 
0 

e. Local  variables: 

Variable SPe Description 

IHI(7)  ,IL0(7) I *4 Maximum  and  minimum  input  integer 
allowable  values: (1)-(3) + FROM 
and to (4) + INTRVL, ( 5 )  + IDENS, 
(6) -f IDEV, ( 7 )  -+ IDIVS 

Variable Type Description’ 

ICODE(3) I *4 Wolfplot  plotter  code  for  each 
allowable  output  plotter  device: 
(1)=SD4060,  (Z)=Calcomp E!”, 
(3)lprinter 
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f. Logic: 

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 I,o 
PAEMS PSTART,PEND,IDIVS,QDEBUG I 

QAXIS,AXMIN,AXMAX 1 9 0  

e. Local  variables: 

Variable x?!.?E Description 

POS 

AMAX,AMIN 

INCS 
QDAY(3) 
RINC 
IOLDY 

ITXME (3) 

QDAm ( 8 1 
QHOUR (2 ) 
QPLTS  (11) 
QTIME(21) 

R*4 

R*4 

I *4 
L*l 
R*4 
1*4 

I *4 

L*l 
L*1 
L *l 
L*l 

f . Logic: 

Used  as  abscissa  position  for 
each  tic  mark  and  label 
Returned  ordinate  maximum  and 
minimum  if  to be obtained  from 
the  data 
Same  as  IDIVS 
Holds  EBCDIC  day  number 
Time  increment  between  tic  marks 
Holds  previous  day  number  to 
check  for  change 
Year,  day,  ms  of  day  for  each 
datum  label 
Holds  EBCDIC  run  date 
Holds  EBCDIC  hour  for  label 
Holds  EBCDIC  plot  number  label 
Holds  EBCDIC  start  time  label 

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: MAXN 

d. Common  blocks: 

Common 

PARMS 
SDVAR 
SDINFO 
SDFLAG 
SDKEY S 

Variables 

e. Local  variables: 

START,STOP,ZTAPE I 
IDVAR,VARVAL 190 
KPRTUN,KTAPUN 0 
LEOF  ,LE= I 

IDKEY, KEYVAL 0 

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 .45 CPU, l.15 I/O.  Plots  on  the  printer  take  slightly  more  1/0 
time,  and  the  360/91  would  at  least  half  both  times. 

The  program  required 220K core  to  run,  using  LOADER.  The  JCL  for a run 
is held in 'SBPIO.LIB.CNTL(SPLASPLT)'. It links  into  load  module 
'SBP1O.PLASPLT.LOAD'  as  follows: 

/ /  (JOBCARD) 
/ /  EXEC LOADER,REGION=225K,PARM='SIZE=215K,EP=MAINt 
//SYSLIB  DD DSN=SPBIO.PLASPLT.LOAD,DISP=SHR 
/ /  DD DSN=SYS2,WOLFPLOT,DISP=SHR 
//SYSLIN  DD DSN=SBPIO.PLASPLT.LOAD(MAIN),DISPPSIIR 
/ /  DD  DSNPSBPIO  .PLASPLT  .LOAD(TIMES)  ,DISP=SHR 
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//FT09F001  DD DCB=(DEN=2,RECFM=VS,LRECL=4112,BLKSIZE=4116), 

//*-- THIS  CARD  NOT  NEEDED  IF  NO  CALCOMP  PLOTS  TO  GENERATE 
//PLOTTAPE  DD DCB=(,DEN=~),LABELP(,BLP,,OUT),UNIT=(~TRACK,,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=l,DEN=3),DSN=NAME,VOL=SER=XXX 
//* - THE FOLLOWING IS A COMPLETE  LIST OF POSSIBLE INPUT  PARAMETERS 
//*&INPUT  FROM=,  TO=,  INTRVL=,  IDENS=,  AXMIN= ,AXMAX=, ZTAPE= , IDEV=, 
//*-- EXAMPLE 
//DATA5  DD * 

/ /  LABEL=(,NL),UNIT=(80O,,DEFER),VOL=SER=DUMO9 

/ /* IDIVS=,QDEBUG=,QPLOT=,QLIST=,IVAR=,QLABL=,&END 

&INPUT FROM=78,125,O,TO=78,l3lyO,INTRVL=l,IDENS=l68yZT~E=f~', 
IDIVS=7,QPLOT=T,QLIST=T,lD~V~3,IVAR='PVO7',Q~L=fP~S~ VELOCITY',S;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  progrm. 

Name (IVAR) Description 

cso 1 Chi-square 

EPo1 . E r r o r  with  free pro ton  temperature ( 9) 

m07 E r r o r  with  free  proton  bulk  velocity (KM/SEC) 

ED08 - Error  with  free  proton  bulk  azimuthal  angle  (degrees) 

no9 Error  with  free  proton  bulk  polar  angle  (degrees) 

EP10 E r r o r  with  free  proton number density (proton/CC) 

PTO 1 Free  pro  ton  temperature ( 9) 

mo7 Free  proton  bulk  velocity (KKLSEC) 

PA08 Free  proton  bulk  azimuthal  angle  (degrees) 

PA09 Free  proton  bulk  polar  angle  (degrees) 

PIT1 0 Free  pmton  bulk number density (proton/CC) 

H TI01 Year 

H TI02 Day of year 

* TI06 Milliseconds  of day of year 

TI9 1 Year data was generated 

TI92 Day of  year data was generated 

* Included i n  a l l  l i s t i ngs  and plots  
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National  Aeronautics  and 
Space  Administration 

Ames Research Center 
Moffett Field, California 94035. , 

H~PIY to ~ t t ~  of: SST : 245-3 

NASA 

August  27, 1980 

Dr. F. B. McDonald, Chief 
Laboratory  for High Energy  Astrophysics 
Code 660 
NASA-Goddard Space Fl ight   Center  
Greenbelt, MD 20.771 

Dear D r .  McDonald: 

In   response  to   your  let ter of   July 25, t h i s  le t ter  i s  s e n t   w i t h   t h r e e  
magnet ic   t apes   tha t   conta in   unedi ted   so la r  wind  plasma  parameters  from 
Pioneers 10 and 11. Pioneer 10  plasma d a t a   f o r  1977 beginning  with  day 
128, and  Pioneer 11 da ta   bo th   for  1978 beginning  with  day 125; and f o r  
1979 for  days 152 t o  268, are t h e  time in te rva ls   inc luded .  We do not   ye t  
have  Pioneer 10  plasma d a t a   i n   t h i s  form f o r  1979, o r   fo r   P ionee r  11 f o r  
1977. 

The format of t hese   t apes  and a sample  program for   read ing  them a r e  
described in Informatics,  Inc.,  Technical  Notes 6 and 7 ,  Pro jec t  1335-2, 
which are also  included. 

Unedited  plasma  parameters  occasionally w i l l  conta in   incor rec t   va lues .  
The bulk  speed  values  should  contain  the  fewest  incorrect  cases,   with most 
of those  remaining  within 10% of the   cor rec t   va lue .  The number dens i ty  
and temperature  values,   respectively,   should  have  increasingly  greater 
percentages of incor rec t   va lues .  

S incere ly ,  

John D. Mihalov 
Research  Scient is t  
Theore t ica l  and Planetary  Studies  Branch 

Enclosures 
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.. . 
The Plasma'Parameter  Data exists on  9-track  magnetic  tape 

and/or ciisk dataset, The data on a 9-track  magnetic  tape is written 
I 

asing density of 800 BPI and variable  sequential  record  format, The 

logical record  length  equals 4112 2nd the  block  size  equals  41 16. . 

The Plasma  parameter  data.contains  an  infinite  number of 

variables  within ID information, ' proton  parameter ,znd +ha parameter 

.categories. New variables  may be added at  any  time. The Plasma . 
Parameter   datasets   are   set  up with  descriptor  records  which  contain 

the four letter code Ezrnes of the variables  existing in thzt  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- 

criptor  records is to  give  flexibility to the  data  records. If, for  example, 

.a new proton  variable is to be added to the  proton  data  records, a new 

.descriptor  record would be  added znd no change would be  needed  to  the 

existing  data  records,  For-example,  there is a descriptor  record  for 

the'Block III one-temperature  proton  parameter  model and a l s o  a des- 

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

' The Plasma  Parameter  Data  records  are  read  with  routine 

SDTAPE. Refer to Technical Note 1335-2-7 for  the description of 

routine SDTAPE. 
iL 
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. *  

AT01 = FREE-ALPHA T E M P E R A T U R E  fDEGREES KELVIN) 
AT02. = FREE ALPHA TEMPERATURE  PERPENDICUL-4R  (DEGREES  KELVIN)  

AT04 = SPARE . .  

. .  

* A 3 =- FREE ALPXA T E M P E R A T U R E   P A E A L L E L   ( D E C R E E S  KZLVIN) 

. AT05 = S P A R E  
. AT06 = ,SPARE I 

' AA08 = FREE ALPHA  BULK  AZLhIUTHAL  ANGLE  (DEGREES)  . 

AVO? = F R E E   A L ' P H A  BULK V E L O C I T Y  (KM/SEC)- 

Pp.09 7 FREE ALPHA  BULK  POLAR ANGLE (DEGREES) 
An10 = FREE ALPHA NUMBER DENSITY  (PROTONS/CC)  
' a l l  = FREE A L P k 4   A N I S O T R O P I C  AZIMUTHAL A N G L E   ( D E G R E E S )  
AA12 = FREE A L P H A A N I S O T R O P I C   P O L A R   A N G L E   ( D E G R E E S )  . . .  

. *  

AF51 = FIXED A L P H A   T E M P E R A T U R E   ( D E G R E E S   K E L V I N )  
.AF52 =' F I X E D   A L P H A   T E M E   R A T U R E   P E R P E N D I C U L A R   ( D E G R E E S . K E L V m )  
AF53 = FIXED ALPIW TEMPERATURE P A R A L L E L  (DEGREZS KELVIN)  
AF54 = S P A R E  . 
AF55 = 
AF5'6 = 

j AF57 = 
AF58 = 
AFq9 = 
Ai ,O ' =  
AF61 = 
AF62. = 
- 

~ 

SP-4RE 
S P A R E  
FIXED ALPHA BULK VELOCITY {KM/SEC)- 
FIXED ALPHA 'BULK AZIMUTHAL ANGLE (DEGREES) 
FIXED ALPf iA  BULK POLAR  ANGLE  (DEGR,EES)  
FIXED ALPHA  NUMBER  DENSITY  (PROTOXS/CC)  
FIXED ALPHA A N I S O T R O P I C   A Z I M U T P A L   A N G L E   ( D E C R E E S )  
F IXED.ALPHA  ANISOTROPIC P O U R  ANGLE ( D E G R E E S )  

' .  
. .  

- . 
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. '  

EP. - - 
EA02 = 
.EA03 = 
EA04 = 
EA05 = 
EA06 = 
EA07 = 
EA08 *= 

E A 0 9  = 
'EA10 = 
EA11 = 
' EA12  = 

LEPOI =' 
EP02 = 

_EP03 = 
EP04 = 

E P 0 5  = 
E P 0 6  = 

*.PO? = 
333: 3 '= 
SEE09 = 
3EP10. = 

EP1.1 = 
I _  EP.12 = 
: EP13 --= 

. -  

. .  

EP.15 = 

EP16 = 

EP17 = 

. 
ERROR wrm ALPHA 
ERROR WITH A L P H A  
E R R O R  W I T H  ALPHA 
SPARE 
S P A R E  

ERROR WITH A L P H A  
ERROR WITH A L P H A  
ERROR WITH A L P H A  
ERROR WITH A L P H A  
E R R O R   W I T H   A L P H A  
ERROR  WITH  ALTHA 

SPARE 

.. - .  

. .  

T E M P E R A T U R E   ( D E G R E E S  IN KELVIN)  
T E M P E R A T U R E   P E R P E N D I C U L A R   ( D E G R E E S  KELVI: 
T E M P E R A T U B E   P A R A L L E L   ( D E G R E E S  D4 KELVIN)  

t 

BULK V E L O C I T Y   ( K M / S E C )  - %. 

B U L K  A Z I , W T H A L  A X G L E  ( D E G R E E S )  . , - .  
B U L K  P O L A R   A N G L E   ( D Z G R E E S )  
NU-MBER D E N S I T Y   ( P R O T O N S / C C )  
ANISOTROPIC  AZIACUTHAL  ANGLE  (DEGREES)  
A X I S O T R O P I C  POLAR A N G L E   ( D E G R Z E S )  

- 
; 

ERROR I?'ITH FEEE P R O T O N   T E - M P E R A T U R E   ( D E G R E E S   K E L V I N )  
E R R O R   W I T H   F R E E   P R O T O N   T E M P E R A T U R E   P E R P E N D I C U L A R  (DEGREES 

ERROR  WITH FRZE PROTON T E M P E R A T U X E  P A R A L L E L  ( D E G R E E S  KELVI:; 
KELVIN) 

ERROR 'vVITH F R E E   P R O T O N   T E L M P E R A T U R E   P E R P E N D I C U L A R   ( D E G R E E S  j 
KELVIN) 
E R R O R   W I T H   F R E E   P R O T O N   T E M P E R A T U R E   I N W A R D   ( D E G R E E S  KELVI>\J) 
E R R O R   W I T H  FREE P R O T O N   T E M P E R A T U R E   O U T W A R D   ( D Z G R E E S   X E L V i X )  
ERROR WITH F R E E   P R O T O N  S U L K  V E L O C I T Y  (KM/SEC)  / I 

E R R O R   W I T H   F R E E   P R O T O N  BULK AZIZ.*LUTHAL AKGLE ( D E G R E E S )  I/ 
ERROR WITH FREE P R O T O N   B U L K   P O L A R   A N G L E  (DEGREES)- 
E R R O R   W I T H   F R E E   P R O T O N   N U X S E R   D E N S I T Y   ( P R O T O N / C C ) *  
ERROR T'?ITH FREE  PROTON  ANISOTRO?IC  AZLMUTHAL  ANGLE  (DECREES)  

E R R O R   W I T H   F R E E   P R O T O N   T E - U P E R A T U R E   P E R P E N D I C U L A R  
FOR C O M P O N E N T  1 ( D E G R E E S   K E L V I N )  
E R R O R   W I T H   F R E E  PROTON A X I S O T R O P I C   A Z I M U T H A L   A N G L E  
O F  'EP13' ( D E G R E Z S )  
E R R O R   W I T H   F R E E  PROTON A N I S O T R O P I C   P O L A R   A N G L E  OF 'EP13' 
(DEGREES)  
ERROR WITH FREE P R O T O N   T E l M P E R A T U R E   P E R P E N D I C U L A R  ZOR 
C O M P O N E N T  2 ( D E G R E E S  KELVIX) 
E R R O R   W I T H   F R E E   P R O T O N   A X I S O T R O P I C   A Z I - M U T H A L   A N G L E  OF 
tEP16' (DEGREES)  
ERROR ?VITH FRZE P R O T O N   A h i O T R O P I C   P O L A R   A N G L E  OF 'EP16' 
(DEGREES)  

'ERROR WITH FREE PROTON ANISOTROXC POLAR ANGLE (DEGREES) 

L .. . 
.. 

. -  



. .  Revision 2, 10-75 Y 

. 0 

. - .  
MODE: o = UNSUPPRESSED/~ = SUPPRESSED 
SPACECRAFT IDNU,M$ER . . . 
BIT RATE 
MODE: 0 = FSM/1 = MFM 1 * '* 

CALIBRATION IDENTIFICATION F O R  BLOCK 2 
F I R S T  P A R T  O F  CALIBRATION  IDENTIFICATION FOR BLOCK 3 
SECOND P A R T  OF CALIBRATION  IDENTIFICATION FOR BLOCK 3 

M O D E L  NUMBER 
D E T E C T O R :  O=A/l=B 
MODE: 1,2 ,3 ,4  
NUMBER OF S T E P S I C Y C L E  
FOR D E T E C T O R  A: SECTOR INTEGRATION  PERIOD 

COLLECTOR NUMBER O F  PEAK R E P O R T  

TYPE OF PROTON OR A'LPHA MODEL 

NUMBER O F  HALF-REVOLUTIOXS P E R  STEP 

S P A R E  
SPARE 
SPARE 
S P A R E  
S P A R E  
S P A R E  

. .  a '  

. 

. 

.. 

.. 



I '  
. .  . 

PF53 = 
PF54 = 

. PF55 = 
' PF56 = 
. PF57 = 
PF58 = 
PFS9 = 
PF60 = 
PF61 = 
PF62 = 
PF63 E 

PF64 = 

PFbS = 

P F 6 6  = 

PF67 = 

P I u 8  '= 

.. 

-e-. . 

P,Ftl' = F E E D  PROTON  .TEh5PERATURE (DEGREES KELVIN) 
. pA &2 =- FIXED PR'OTON TEMPEEATURE PERPZNDICULAR (DEGREES KZLVIN) 

FIXED P R O T O X  TZXfPE2ATVIiE P A R A L L E L   ( D E G R E E S   K E L V I N )  
FIXED PROTON TE-MPERATUIZE  ,PERPENDICULAR  (DEGREES  KZLVIN) 

F E E D  P R O T O N   T E M P E R A T U R E  OUTWARD (DEGREES  KELVIN)  
FIXED P R O T O N   B ' J L K   V E L O C I T Y   ( K M / S E C ' W  
F I X E D   P R O T O N   B U L K   A Z I M U T H A L   A S G L E   ( D E G R E E S )  
FIXED P R O T O N   S U L K   P O L A R   A N G L E  (DZGREES) 
FIXED PROTON  NUMBER  DENSITY  (PBOTONS/CC)  
F I X E D   P R O T O N   A N I S O T R O P I C   A Z I - W T H A L   A N G L E  (DEGREES) .. 
FLYED  PROTON  AXSOTROPIC  POLAR  ANGLE  (DEGREES)  

1 (DEGREES  KELVIN)  

FIXED  PROTON  TEI\IFERATURr" I;L?.VARD (DEGREES  KELVIN)  

: FIXED P R O T O N   T E M P E R A T U R E   P E R P E N D I C U L A R   F O R  COAMPONENT 

F E E D  PROTON ANISOTROTIC  AZIMUTHAL  ANGLE  FOR  COIMPONENT 
3 (DEGREES) 
FIXED PROTON  ANISOTROPIC  POLAR ANGLE FOR COMPONENT 1 
(DEGREES) 
FIXED PP,OT.ON T E M P E R A T U R E   P E R P E N D I C U L A R   F O R   C O M P O N E N T  2 
(DEGREES  KELVIN) 
FIXED P R O T O N   A N I S O T R O P I C   A Z L W T H A L   A N G L E   F O R   C O M P O N E N T  2 
(DEGREES) 

(DEGREES) 
F~XED PROTON ANISOTROPIC POLAR ANGLE FOR COMPONENT z 

. 
c 



- -6" --" 
. .  

. .  

. 
FREE PROTON k M P E R A T U R E  (DEGREES KELVIN) / '  

FREE PROTON  TEMiPZRA.TURE P A 2 A L Z E L  (DEGREES KELVLY) 
F R E E   P R O T O X   T Z M P E R A T U R E   P k R P E X D I C U L A R   ( D E G R E E S  XELVI?;] 

FREE PROTON  TEMPERATURE  OUTWARD  (DEGREES  KELVIN)  
F R E E   P R O T O N  BULK VELOCITY  (KM/SEC)/* . .  
FREE:   PROTON BULK AZIMUTHAL  ANGLE  (DEGREES)  
FREE PROTON  BULK  POLAR A N G L E  ( D E G R E E S ) /  
FREE  PROTON  NUWBER  DENSITY  (PROTON/CC)  /f+- 
FRZE PSOTON ASISOTROPIC  POLAR  AXGLE (DEGSEZS) 
F R E E   P R O T O N   T E M P E R A T U R E   P E R P E N D I C U L A R   F O R   C O M P O N E N T  1 

F R E E  PEOTON TEkLPERATURE  PERPE?.?DICULI;E  (DEGREES KZLVX?:) 

F'REE  PEOTON  TEbCPERATURE IhRVARD (DEGREES  KELVIX)  

FREE PROTON ANISOTROPIC  AZIXUTHA'L ANGLE (DEGREES) . . ' 

(DEGREES KELVIN) 

.. 
PTbY = '  
'PT02 = 

I PT03 = 
PT04 = 
PT05 = 
PT06 -= 
PV07 = 

b PA08 = 
~ ~ 0 9  -= 

PNIO = 
PA11 = 
PA12  = 
PT13 = 

PA24 = F3EE PROTON ANXSOTROPIC  AZIMUTXAL ANGLE OF 'PT13' ( D E G R E E S )  
PA15. = F R E E   P R O T O N   A X I S O T E O P I C   P O L A R   A X G L E  O F  'PT13' (DEGREZS) 
-PT16 = FREE P R O T O N   T E M P E R A T U R E   P E E P E N D I C U L A R  FOR C0,MPOXENT 2 

. (DEGREES KELVIN)  
PA17 = F R E E   P R O T O N   A N I S O T R O P I C   A Z I M U T H A L   A N G L E  O F  'PT16' (DEGREES) 
PA18 = F R E E   P R O T O N   A N I S O T R O P I C   P O L A R   A N G L E  OF 'PT16' (DEGREES)  

. 
c 



. .  . .  
.. . 

* . . . . .  
* .  

RW-’ ’= NOISE LEVEL FOR COLLECTOR 1 (1.E-14 AMPS) 
.. 

’ R h v Z  NOISE LEVEL FOR COLLECTOR 2 (1. E---14 AMPS) 
RN03 = 
RNC4 = 
RN05 = 
RN06 = 
RN07 = 
‘RN08 ’= 
RN09 = 
RNIO = 
RNl1 = 
RN12 = 
RN13 = 
RN14 = 
RN15 = 
RN16 E 

RN17 = 
RN18 = 
RN19 = 
RN20 = 
RN21 = 
RPv ’ - - 
RNZ3 = 
RN24 = 
RN25 = 
RN26 = 
RPOI = 
RP02 = 

. .  

NOJSE LEVEL F O ~  COLLECTOR 3 i1.E-14  AMPs) 
NOISE LEVEL FOR COLLECTOR ,4 (1.E-f4 AMPS) 
NOISE LEVEL FOR COLLECTOR 5 (1. E-14 AMPS) 
SPARE 
SPARE 
SPARE 
SPARE 
SPARE 
SPARE 
SPARE 
SPARE 
SPARE 
SPARE 
SPARE 
S P A R E  
SPARE 
SPARE 
SPARE 
SPARE 
SPARE 
SPARE 
SPARE 
SPARE 
SPARE 

. 

r 

. .  

RATIO OF PEAK REPOXT/NOEE (1.E-13 AMPS) 
PEAK REPORT (1..E-14 A M P S )  

I 

.-_ 

0 

. . .  

r 

8 

. 



= .  

. 
YEAR 
DAY OF YEAR - 

e or TI01 

b& TI06 .. 

Oa TI91 
00 TI92 

YEAR DATA WAS GENERATED 
DAY O F  YEAE DATA WAS GENERATED ' . .  

. .  

. -  

. 
..* 

. 
.. 

. 
. I  

.-? 
2. ._. 
., 

. .  
. 2. 

a :  
.. ?' 

. .. 

--.. , 
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. .  Part 3 

. .  
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PLASMA P A R A h E T E R  DATA 
DESCRIPTOR RECORDS - 

.. 

8 
? i  

. 
r :  
.. . 

8 

. (  .. 
I 

. .  

. 



I 
---- 

TI02 
TI06 

' _  ID01 
ID02 

ID04 
m03 

1 ~ 0 5  
1 ~ 0 6  
~ 1 9 1  
~ ~ 9 2  
CSOl 
PT02 
~ ~ 0 3  
PVO? 
FA 08 
?A 09 
PNlO 
PA11 
PA12 
Ef02 
~ ~ 0 3  
EPO? 
EP08 
Ef09 
EPI 0 
E?L 1 
E X 2  
~ ~ 5 2  
pr"53 
pp57 
PFJ8 
PF59 
~ ~ 6 0  
PF61 
PF62 

. .  

TIO; 
TIOC 
ID01 
TGX 
ID02 
moL 
IDO! 
m o t  
TI91 
TI92 
CSOl 
PT04 
PTOj 
PTO6 
PVO7 
F.4 OE 
PA 09 
pH10 
PA 11 
PA 12 
EP04 
m 0 5  
E P O ~  
E207 
EP08 
Ef09 
EF10 
EP11 
EP12 
x754 
PF55 
PF56 
PF57 
PF5S 
?F59 
~ ~ 6 0  
~ ~ 6 1  
PF62 

- 

TI02 

ID01 
IDC2 

ID04 
IDA 5 
IDES 
ID07 - 
ID08 
1~09' 
ID10 
I D 1  1 
ID1 2 
ID1 3 
TD1k 

T-106 

1 ~ 0 3  

i 

TI02 
TI06 
ID0 1 
iD0 2 
ID03' 
ID04 
I DAS 
IDE35. 
ID07 
ID0 3. 
ID09 
ID10 
ID11 
ID12 
ID13 
ID1 4 

~ 1 0 2  
TI06 
ID01 
ID02 

ID04 
1 ~ 0 3  

TIO? 
TI06 
ID01 
ID02 
ID03 
ID04 
IDA5 
IDB5 
ID07 
ID08 
ID09 
ID10 
ID11 
ID12 
ID13 ' 
ID14 
ID15 
TI91 
TI92 
PT02 
PT03 
PV07 
PAD 8 
PA0 9 
PNLO 
PA1 1 
PA12 

.. 

As AS I D 1  5 
I D 1  6 
ID1 7 
ID1 8 
r ~ ~ g  
m20 

rmz 
r191 
r19z 

ID2 1 

x01 
3PO2 

ID15 
TI91 
TI92 
FTOl  
PVO 7 
PA0 8 
PA09 

EPOl  

I FOR 

7 

FOR 

9 ID1 5 
ID2 c 
ID21 
ID22 
TI91 
TI92 
CSOl 
RPOl 
faGI 
EN02 
R N O ~  
XX04 
ax05 
PTOl 
PVO7 
PA 08 
PA 09 
PNlO 
EPOl 
EPO? 
Ef08 
EP09 
EPI 0 

r 
r 

( 

R N O I  . 
3x02 
PA03 
RN04 
RNG5 
PTOl 
pv07 
PA 08 
PA 09 
PN10 
EPOl 
EPO? 
EPQ8 
~ ~ 0 9  
EPlO 

t I :  ' 
EPO: 
EPOf 
EPCi 
EPOE 
EPOS 
Z?lC 
EP 1 
EP1 
cs c 
L-D c 
E< 0 
R N O  

0 

0 

0 

0 

0 

RN2 

. 

m'ol 
%I 02 

RH 04 

PT02 

RN 0 3 

m 0 5  

.m03 
~'107 

PA 09 
PA 08 

PXlO 
PA 11 
PA12 
PTL 3 
PA 14 

PT16 
PA 17 
PA 18 
EP02 
~ ~ 0 3  
EP07 
EPO8 
E P O ~  
EP1O 
E P l l  
E?12 
~ ~ 1 3  
EPl4 
EPlS 
EP16 
EPI? 

~ ~ 1 5  

K'mq Q 



TIOl 
TI02 
TI06 
I D O l  
ID02 
1 ~ 0 3  

- ID04 
ID05 
11106 
TI91 
T?92 
CSOl 
AT02 
~ ~ 0 3  
~ v 0 7  
X A  oa 

' A A  09 
A N 1  0 
A A l l  
A A 1 2  
EA 02 
u.03 
EA 07 

EA 09 
EA 08 

EA10 
EA11 
EA12 
A F ~ Z  
A F53 
A F5? 
A F58 
A F59 
A F60 
AF6l  
AF62 

, 

-.zc 

I TIOl 
TI02 

IDOl 
ID02 

ID04 
ID0 5 

TI91 

CSOl  
A TO4 

A TO6 
AVO? 
Ab08 
A A  09 
A N I 0  
AA 11 
AA 12 
En 04 

EA 06 

EA 08 

~ 1 0 6  

1 ~ 0 3  

1~06 

~ 1 9 2  

A  TO^ 

EA 05 

EA 07 

EA 09 
mi0 
EA 11 
Ek 12 
A F54 
A F5S 
k Fj6 
A F57 
A F58 
A F59 
*A ~ 6 0  
A ~ 6 1  
AF62 

- -_z 

&lL 
TIOi 
TI02 
~ ~ 0 6  
ID01 
ID02 
1 ~ 0 3  
ID04 
IDA 5 
1 ~ 3 5  
T D O ~  

- 

ID08 
ID09 
ID10 
ID11 
ID12 

ID14 
1 ~ 1 3  

1 ~ 1 5  
IDI 6 

- m  8 
1~19 

ID17 

fD20 
ID21 
ID22 
T r g l  
~ ~ 9 2  
C S O l  
RP02 
R3?01 
RN02 

EX04 

IT01 
4 VO? 
4A 08 
WO9 
4x10 
3A 01 
2A 07 
?A 08 
a09 
%A10 

~ ~ 0 3  

R N O ~  

0 

. .  

.. 

- 

-- 
X01 
4 I92 

' TI,-;j 
Ab.. 
0- . 
id02 

rc04 
IDA 5 
'1db5 
1d07 

1u03 

IDOB 
1 ~ 0 9  
rm o 

1 ~ 1 3  

1d11 
1d12 

,1d14 
ID1 5 
ID1 6 
1d17 
I D 1  8 

. ID1 9 
1d20 
1d21 
1d22 
~ 1 9 1  
~ 1 9 2  
CSOl 
PTOl 
PV07 
PA 08 

PNIO 
EPOl 
EP07 
EP08 

EPlO 

PA 09 

E P O ~  

- 

.. 

__3 
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? 

.. 

SDINIT;must be called be'fore any call to SDTAPE in a run, and 

must be called again whenever the user wishes to change the list of de- . '  

'sired variables; keys, or other user-supplied parameters. 8 

' C  * 

. . , .  

* .  
COMMON BLOCKS 

. .  
. .  < -  . .. 

.. I . . .  . .  . -  

COMMON/SDVAR /lbVAR (1 00), VARVAL( 100) . . 
- .  

. -  
e: C b M M O N / S D K E Y S / ~ ~ Y ( 5 ) ,  KEYVAL(2,5) 

COMMON/SDINFO/NDATRC, NDESRC, ICTAPUN, KPRTUN,  JTYPE, 
- NWDS, ISPARE (1 2 )  . .  ' c 

COMMON/SDNEWV/LVNEW(L 00) 
, -  , 

. .. COMMON/SDFLAG f LEOF, LERR, LOVFL, LBADIN, LPRTEX,. 
LRD1, LBADDR, LSPARE(13) 

COMMON/SDDATA/DATA(1024) - . .  
. .  

. . .  
. <  . .  

. .  ~. 
. . ... , .. . .  ... . . * "  . .  

. -  - - . .  
0 . .. 

. .  . .. . *  . : , . .. . .  ,. . - .  
" t  

. .  . " 
.C . . . , .  .. . .  

. .  . .  . .  . .  . .  . .  . .  . . . .  . -. ' .  . .  . . .  c 
. .  . . .  . .  . .  .. . .  . .  

- .  . .  . .  - . .  . ,  * ' .  . .  . .  
. .  . .  .. 
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. 

. .  

-+. 

b, 

. . .  

Variable  identifiers of all desired  variables 

successive words of array IDVAR. At.least 

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

... 
. . . . .  

- .  

should be put in 

the first &used 

IDKEY should be  filled with the vzriable.  numbers  (subscript ', 

of IDVAR) of variables to be checked to determine  acceptability 

sf 2 record. KEYVAL should contain the lowest and highest 

values with& which that variable  must  lie  to-  accept 'a record 

containing it. To be accepted, a record  must  satisfy - all the 

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 

as a key, IDKEY should contain a 0. 

. .  

FORTRAN data s e t  reference  number for the  input  tape . . .  

WTAPUN) and the printout  data set  (KPIITUN) should  be 

8upplied. . .  
_ .  

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

he should set  LPRTEX t o .  TROVE.' Otherwise, i t  should  be 

- .  . .  

.... 
". 



. .  . .  
e .  

. . .  

. .  
. . _ '  

. .  . . .  . .  
. --rootine output 

. . . . .  . . . . . .  , _., . . 
. . . .  . .  . . . . . .  I: . .  . .  

. .  

' _. .- &. . For each call  to SDTAPE, the tape will be  read until a data . . .  
. record is encountered  which contains at least  one desired - 

- '  variable, and which satisfies all the keys which'appear  in it. 
I 

.- 

?. 

' ' .  -7 

. .  

. 

. .  All desired variables in the record will  have  their  values 

*stored in VARVAL, in the same relative  position as their  . 
'identifiers in IDVAR, . .  

. .  
0 .  

. I  . .  
. .  

- .  

* '  

. . . .  
b 

Upon return fram SDTAPE, NDATRC will'contain  the  number 

of data records  read  in the last call, NDESRC will contain 

' the number of descriptor  records  read, -and JTYPE will 

contain the type of the last  record  read. 
. _  ... 

Upon retarn f rom SDTAPE, Lvlww w i l l  c*n&in-  a . TRUE, 

in eve& position  corresponding tq variables in VARVAL * ' 

receiving tlew values, and a . FALSE, elsewhere. - 
? 

. .  . .  
.- . 

Upon re turn from SDTAPE, LEOF wi l l  be , TRUE. if an 

end-of-file was  reached; L E R R  will be TRUE, if  an error 

b 

c. 

.copdition occurred.in  reading  the  tape,  LOVFL will be . TRUE. 

if more record  types  contain des ired variables  than  the  table . 

can handle (25), . . . .  
. .  

~. - 
- . .  . .  

Upon return from SCINIT, LBADIX w i l l  be' se t  to . TRUE. 

if some erroEeous  condition was  found in the user 's  input. 

(e. g. 8 no variables  requested). 
- . . . . .  . . .  f . -  

eo 
. .  

. 
. .  , * .  . .  

. .  

. ' *  . .  

c -. 
. . . .  

.. 
. . .  

- .  _. 1 -  

c 
. .  

. ,  

... 

I 
- .  .. 
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i .  

. .  
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. 

. .  

. . -  . . .  - .  . .  . . _  . .- 
Page 4 

. .  
* -  J . : .  ' -  . 

, -- > . '  
. .  . .  . . . . .  

.- . . .  . .  '. ._ . . . . . .  .. - ..? ... 
. .  . . .  . .  

r t  .- . 
. .  

. .  . .  - . .  
. . .  

... . .  '. me subroutine reads into array DATA, so upon return, it. 

&tains.the last tape record, and NWDS contains the number 

d w o t d s  in it. . .  

t 

- .  . .  

. .,. . . . .  
. .  

. . .  . .  

.. ' , .. 

. .  

. -  
. .  

* .  Ii 

levant variable. .. . - - .  * .  

1. a second descriptor.for a record type is read 

t, a data record  shorter than its descriptor is read 

.?), ==described data record is read 
- -  . 

. .  
\ . .  

- *  . 



. .  
. .  . .  

* .  - .  .. 

- 
... - . '.KEY VARIABLES - 
- - - C o m m o n  Variables . - 

Array containing all  data from record  read 

- 
DKEY ( 5 )  integer  Filled with the  variable  numbers  (subscripts 
. .  . .  of IDVAR) of variables to be  checked to determine 

- .- -. 
.. a acceptability of a record. . .  

. IDVAR(100) integer User ixput of code  names of parameters  desired 

. ISPARE (1 2) integer Spare a r r a y  
.. . . JTYPE integer Type of data record read - *  

. "KEYVAL(2,5) integer Contains the lowest highest  values f o r  variables 
.* in IDVAR to  accept a record  containing it . . 

integer 

integer 

Unit number of print  output  definition 

Unit number of data definition 

logical 
I 

L3ADIN Flag for bad user  input . 

LBADDR Flag for bad descriptor  'record - - 
Flag when end of file is reached 

Flag  when  there  exist  an  error in data  read 

logical 

. ' 4  

'LEOF ' ' 

. LERR 
. LOVFL 

- .  
-LPRTEX 

logical 

logical 

rOgical . .  

- .  

Flag for an overflow of descriptor  records 
(25 allowed) 

.- I 

Flag for printing explanatory  records 

LRDl logical 

logical 

logical 

Flag used to return after  each  record  read 

Spare array 

Flag set for new values  put into a r r a y  VARVAL 

UPARE (13) 

LVNEW(100) 
.. 

. .NDATRC The  number of data  records  read  since-last  call integer 

. NDESRC 
. NWDS 

integer . 

integer 

The number of descriptor  records  read since last calx 

The number of words in the last r eco rd  read 

VARVAL(I00) integer Parameter data  corresponding. to code names inIDV-.?. 



. .  
. .  

. .  -. 

re 

. -  . 
Internal Variables of Importance ~ .. . 

. .  

cord subs 

. .  
. -  

. .  

cript Array linking IDVAR 
I 

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

-,. . - af the record  where the desired  variable is stor.ed. 
- ,  

- *  

V P T R  (2, i, k) contains ,the subscript of VARVAL to 

which that  value (i. e., d a b  (VPTR ( 1 ,  i, k))) should 
. .  

be moved. 

The subscript i is used to store the cross-reference 

pairs for a record. Thus if this record c,ontains n 

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

moving data from DATA (VPTR (1 i; k)) to .VARVAL 

- 

.. 

(VPTR(2, i, k)). ' .  

X P T R  ( 2 , 5 , 2 5 )  

. . *.- . 

R TPTR (5 00) 

Same as VPTR, but links 'to KEYVAL pairs  instead 

of VARVAL, 
. .  

. .  

. .  

For each record type code i, RTPTR (i) will c'ontain: 
f 

-1 if no descriptor for that type .has  been  encountered 5 

.- , 0 if a descriptor  record has .been  encountered, and 
the record has no desired  variables 

. .  ic, 0 points to that  value of the  3rd subscript of VPT-R, ' 

KPTR, RTLEN, NVP, and NKP where  references to 
.that record type- (i) are found 

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

. .  . .  

. .  

. .  
i .  . .  

, .  -. _ .  
. .  

. .  

. .  . .  --*. . , .  



. .  . .  

. .  

. .  . .  . . .  
' MCRT =(25) . The largest  allowed number of record  types with . 

. .  

._. c - . 

I 

desired data which the program can handle. Equals 

the dimension of NVP, NXP, RTLEN, and the third 

dimension of VPTR and KPTR 
. -  

. .  
. .  . .  - .  

RTLEN (j) contains the length (not comting length 

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

. RTPTR (i) = j 
. . .  

. . .  

Cohtains the no. of IDKEY variables contained in 

the record 
.- . ..: . . .  

- .  

Contains the.no. of IDVAR variables contained in 

the record 

. . .  

Contains the current no. of active  record  types 

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

. ' last record type i processed with desired  variables). 

.. RTLEN(25) 

. .  

NKP(25) . .  

. NVP(25) . 

NCRT 

.. 

. .  . .  . .  
, .  

0 -  . 

. .  
. .  . .  

c 

. . '  . c  

-? '. . 
. .  
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EXPLA'NATORY RECOED 

* 
..: 

. .  

. . .  

. .  . .  . 
. .  . -  . .  

- I  . .  

I .  . '  

' .  . 

, 

be *texplained", 
. .  . .  

. .  . 

records should be,  and  whether o r  not a number  less  than the max is 

eonsidered an error,  should  be  decided. I suggest a max,  of 32 with less 

being permitted  and  encouraged. . .  - -  . .  . .  
\ 

. 

. .  . .  



METHOD . .  

1 0 .  . .  . 
. .. 

. .  . . . ' . .  . ' .  
. .  . - .  

. .  
-: J 

. .  

When entry is via SDINIT the user  initialization  informztion - (IDVAR, IDKEY, KEYVAL) is checked for consistency and, i f  bad, LBADIi'i' - 

is - s e t .  TRUE, , a message is printed,  and  return is made. I€ consistent .. 
we j u s t  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) .. A. . P 
the content is ?rinted if LPRTEX is , TRUE, , arid in either  case w e  read 

the next record from KTAPULU. -. - 
e .  - 

If the record type is negative (de'scriptor  record), array RTPTR ! s 
- .  is'checked with &e subscript of the absolute value of the record type. - 

z 

- If that value is 0 or positive, an error  exit . is  taken, otherwise.  (that  is, if 
1 . this record t y p e  has not been  encountered  before)  RTPTR  (type) is set to * 

NCRT -I- 1', NCRT is incremented, and the record is scanned for matches 

&ne of the IDVAR variable names. When a match is found, NVPCj) . - :  
. ,  

- .  (where j = RTPTR (type) = NCRT) is incremented, and VPTR (1, i, j), 

where i = NVP(j) is se't to k, where k is the'cFrrent..subscript of DATA 

'being examined, t n d  VPTR (2, i, j) is se t  to rn; where m is the subscript 

of IDVAR at which the match  was found. If 90 matches a r e  found, NCRT 

i s  decremented and RTPTR'(type) is set to 0. The scan  goes from I to 

. Y 

7 .  

. ". 

NRP(j) ( = length of the recard) and is repeated for I D E Y  filling KPTR, F F I: 

0 

- [ 
. -  . .  

If the record type is positive ( d a t a  record) an e r ro r  exit is taken 



... 

. .  

. .  ' .  . 
. ' * * .  

- .  

. - .  (k,KPTR(2, i, j]), k=l, 2, and if all checks are successful, it loops' from 

.. 1.- NVPCj) moving DATA (VPTR(1, i, j)) to  VARVAL (VPTR(2, i, j)). .. 
# .  

. - - - .  

If LRDI is . TRUE, the routine returns  after one record 

is processed regardless of type. 
0 
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. .  . .  

. . . - *  . EXAM?'LE . PROGR IM USING SDTAPE 
. .. 

. .  - .  

Example program using routine SDTAPE to read parameter data  tapes: * 

I 

C- THIS PROGRAM WILL PRLVT PSOTON P A R A M E T E R S   F O R  
c CYCLES WITH CHI-SQUARES LESS THAN 100. 
c 

. . D W N S I O N  IiiPT(ll) ,  XVARVL(ZO0) ' 

C 
c** THE FOLLOWIXG COMMONS USED WITH SDTAPE COMMON/SDVAR  /IDVAR (1 00), VARVAL (1 00) 1 

COI"ON/SDINFO/NDATRC, NDESR,,KTAPUN, KPRTUN,  

COMMON/SDFLAG/LEOF, L E R R ,  L O V F L ,  LBADJN, LPRTEX, 
J T Y P E ,  NWDS, IS?AP,E (1 2) 

&RDX,LBADDR, LSPARE(l3) 
. COMMON/SDDA TA /D44 TA 1 024) 

C 
CO+fMOX/SDKEYS/IDKEY(5), &YVAL(2,5) 

. LOGICAL * 4  LEOF, L E R R ,  LOVFL, LBADIN, L P R T E X ,  LRDI 
' . LOGICAL $:4 LBADDR, LSPARE 

INTEGER  VARVAL 
EQUIVALENCE (VARVAL,  XVARVL) .: 

C. 
\ 

* -  
C** CODE NAMES TO BE USED BY S D T A P E  

DATA IiiPT/'TIOl', 'TIOZ', 'T106', TI91', 'T192', 'CSOl', 
'PTOl', 'PV07',  'PA08', 'PA09', 'PN10' / 

.i 

c .  
C*S* 

PUT DATA INPT  INTO ARRAY IDVAR FOR S D T A P E  
DO 5 I = Z,11 
DVAR (I) = INPT (I) 
CONTINUE 

. -  

IDVAR (12) = -1 
. .  

DEFAULTS TO BE SET TC) R E T U R N  AFTER EACH CYCLE 
READ F R O M  SDTAPE 

. .  . .  



e .  

. 

. .  
. -  

' . . .  . 

500 

C+S+ 

505 
C 

C 

TN-73-1'335-2-7 
Page 25 

(U31,2X, 'YEAR DAY TM-L,U-MS.GEhT DATE CHI', ' 

6X,'PTOI', 6X, 'PVO?', 6X, 'Pd4O8', 6X, 'PAO9', 6X, 'PNlO') 
ROUTINE SDTAFE NEEDS TO BE INITIALIZED FIRST T I L E  THRU 

CALL SDTAPE . -  . 

CHECK FOX EXD OF FILE . .  

IF' -OF) GO TO 200 
CHECK FOR -READ ERXOR 

CALL SDISIT . . .  .. 

. .- 

- I  

. .  

=&ERR) GO TO 210 . .  , .  . .  

CHECK FOP, CHI-SQEABE TO BE LESS THAN 100. 
IE' QrVARVL(6). GT. 100. ) GO TO 100 

PRINT CYCLE INFO - -. 
WRITE (XPR TUN,'505) (VARVAL(1) , I=l 1 I) 
FORM&T -(lH, ZX, 214,19,14, '/', I3, lX, 6(6X, FI 0 . 5 ) )  . 

GO TO 100 
c 
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. -  . . .  - .  

. . . . .  . . . .  . . . . .  . . . .  . . ,  . .  
. . .  . . .  

. .  
. .  . .  . .  

- ._ . .  - .  * :. 
- .  

9. . .  . .  . .  
c 

. *  . . .  .. . .  
' *  . .  . .  . .  

.. , 
.. 

. .  . .  
. . .  

9 
. .  

. .  . .  
.NOTE: In.program, code names can be put in any consecutive order  . .  a .  

, i n  array IDtr-4R zr.6 their -lues are put in the corresponding 
* .  

. array member in V A R V A L  e. g., 
. .  

- .  . .  
. .  

- -  k. : 

.DIMENSION L.XPT(6) 
- 

DATA INPT/'TIOl', '?ro2','PNlq', 'CSOI','TIO6'; 'PTO1' / 
. .  

: 

. .  

- .  

. -  
I .  

c 

i 

L 

i .  . '  
. .  

' .  
0 .  

.. 
. .  

. . '  . .  
-. . .  . .  .- . . . .  . . .  . .  " -  * 

. .  



All  input to the program is read using the NAXIELIST convention of FORTRAN 

n7.. 4 

There are two different NAhlELISTs in the Rates Summary Program, 

NAMELIST TNIT and NAMELIST PERIOD. When initializing a new rates  sum- 

mary data set, both NAh'IELlSTs must be present and NAMELIST PERIOD input 

must  precede NAMELIST TNIT. We_tl_updating a rate  summary,  neittler 

NAMELIST neqd necessarily be present, 1 and the NAhlELIST INIT should  not 

be  present, 

6.2.1 NAMELIST PERIOD Input 2 

. _..-;--., 

I.-. +-**e 

The  first  card of the NAMELIST. PER1'OD input stream must contain the char- 

acter  str ing &PERIOD in  colu~nns 2 through 8, followed by a blank. The blank 
"T.... .... is followed by data  items  separated by comnms.  The end of the NARTELIST ... 

. .. .... 
input stream is indicated by the character &EKD. ' .  

The following items may be  specified  in NAMELIST PERIOD: 

e DRTAPE--The labels of rates  tapes  containing the data  to be sum- 

marized.  Each  tape  label  must  be  enclosed  in  single quotss (') and 

separated  from t l ~ '  previous  one b~7 a comma. Up to 10 labels  may 

be listed. Tt is recommended  that  this  option  be used only when 

necessary, i. e . ,  only when the data  cannot be obtained through the 

DRS catalog. 

t 
i 
i 
\ 
\ 

i 

\ 
: i 

, . \  1 It is 'recommended  that both be omitted, if possible. 
, !  ... ... .. . ... .... . .  ... . . . , 'Column 1 of all cards  ]nust be blank. . .  

j 
.g 
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" 
I!' 

A 

i.... ..... ... .... .... 

e 

0 

0 

0 

NINT--An int.eger  specifying  the  number of consecutive summary 

intervals to be  processed. 

Default: 10000 (Note that  processing will endiwhen rates data is 

exhausted. ) 

QSPEC--Logical variable 

= T, status information is 

= F, status  information is 

Defiult: F 

to  be  read from logical  unit 32 

to  be  read  from  logical  unit 8 

hTTYMAX--An integer  specifying the maximum  number of rates 

tapes from the DRS catalog that may be mounted for input. Pro- 

gram will terminate aCt@ processing NTPMAX tapes.  This input 

is ignored if rates  tapes were specified by &e DRTnPE parameter 

above . 
Default: 20 

NCATP--I€ the DRS catalog  pointer data set is not to be read, then 

the user should  input here  an  integer  Ixtnven -1 and -4, vJhose 

absolute  value  will  become  the DRS catalog  pointer. v 

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

HTB--Up to  six two-digit integers,  separated by coxltms, speci- 

fying the year, month, d3y, 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', 'FDR', or  'BUFOP'. Input must be onc of 

these three parameters, or should  be  omitted  entirely. Note that 

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

6-3 



-v match results in 8 e r r o r  and program termination. 

'= 'lBUZ;'OP', origin of data is BITFOP tapes 

= 'SDR', origin of data is SDR tapes 

= 'SOLDPS', origin of data is SOLDPS tapes 

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

be omitted. 

6.2.2 NAMEL'IST TNTT Input 

NAMELIST INIT is used only when the user wishes to create a new rat.es sum- 

1 

\ 

L_.___. 
,. ... 

._.. .... 
... ... 

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

mary . 
Card 1 must contain &IMT in cslu1Rhs 2 through 6 followed by a blank and then 

6 QTRCHIi--Logical variable 

Default: 1 

lColumrl 1 of all cards must be blank. . .. 
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\ 

Default: 0 

0 HID--Logical variable 

= 'F,', rates sulnmary is to contain  data only for  Pioneer-F 

= 'G', r a t e s  summary  is to contain data only for P i o n e e r 4  

Decauli: F 
I" 

6 . 3  AHNOliRiAL PROGRAM MESSAGES 
...... I 

..... 
._ . .... Following is a list of program  messages wit11 appropriate  user  response. 

1. 

3 

2. 

... .... .... .... . 
~ . . . . . . . .... 

I' 

*** IhT'ALII) CATALOG POIKTE?. GISTEX Vl'iLVE WAS XX 

R U N  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 mus t  be an  integer 

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

pointer. 

NO DATA ON THE GISTEN TAPE SX'X'X'SXXIX' SIKCE THIS IS THE 

FIRST OF TIIE GREN R.4TES TAPES. THIS RUN IS TERRIINATED. 

* 

- Cause:  The first rates tape  mounted  €or  input  contained no input. 

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

WRS specified. 

6-5 



x: .... r, ..... i 
.. .I 

._..I :z:. 

. 1.- . 
3. SPACECRAFT ID'S DO NOT MATCH 'X x X. 

Cause: The  spacecraft  ID on the DRS pointer data set does not 

match the spacecraft ID on the DRS catalog, or 4 does not match the 

spacecrdt ID on the summary status  record. The IDS are printed 

in the following  order: summary status ID, pointer ID, DRS catalog 

ID. 
IJser Response:  The wrong surn1nary data set was specified on the 

- FT08F001 or  FT32F001 DD card ,  o r  the wrong colrhination of 

FTZOF001 - FT24F00l DD cards is being  used, or  the user  has 

specified  NCATP for a G summary, which carrnot he done. If a 

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

FT21F001 - FT24F001 DD cards  so that the desired DRS catalog is 

pointed to. 
. .... ..... 

. -_ 
..... .... .... 4. END OF FILE OX THE CATALOG UNIT. ERROR COXDITIOK. 

- Cause: An end of file v:as hi! reading 1he DES  catalog. 

User  Response:  Correct the T)RS pointel- data sei if not  valid. 

If inputing NCATP, check  that  the  data set pointed to h a s  been 

written on. 
* 

5. END OF FILE ENCOERTERED W I I L E  READJXG THE STATUS 

DATA SET. 

Causes: DATA SET NOT TNITMLIZED, OR A BAD DD STATEMEXT. 

User Response: Either  correct the status data set DD statement 

(FT06 or  FT32) or perform an initialization run for this data set. 

... 

.... ..... 
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a a 

e:: ...- .....,* ,;.;.., ..i? _._- -1 
.z ,>" 

r,... ,'Cause: In creating a new data set, the user  failed to specify the 

label of the tape to contain the rates summary. 

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

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

.~ 

User Response: Input tape label using the DTAPES parameter 

in NAMELIST INI". 
* 

7. 1/0 ERROR DETECTED WHILE READING THE 

STATUS DATA SET 
DRS  CATALOG 
RECORD XXXXX OF RATES  TAPE X7sxxx 

RUN TERMINATED.  DESCRIPTION OF ERROR FOLLOWS: 

(hfessage from FTIO is printed. ) 

Cause: A s  described. 

'Ilser Response: ConsuJt 1~4th the FTlO Manual for interpretation 

of-the printed error description. 

8. ERROR - IhrlLTT ON PERIOD CARD IXDICATED THAT DATA 

SOURCE WAS hX%%XX, HOWEVER, TRE GO. FTXXT001 DD 

CARD  CONTAINED THE USKARIE OF THE XZZXXX- DRS 

CATALOG. Ijuh' TER3TINATED. 

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 NAIIELIST PERTOD 

card. 

9. ERROR - SOURCE  SFEClFTED WAS 3XXI%%XT, THIS hlAIiES 

NO SENSE. RUN EIALTJNG. 

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

cat.ed by at least  one of the DES catalog DD cards. 

'IJser Response: Input the source parameter on NAMELIST  PERIOD 

card. 
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IO. ERIIOH - T I I E  PERIOD CARD INDICATEJ) A D A T A  SOURCE OF 

XXXXSX, BUT THE STATUS 11ECORD W A S  FOR A SOURCE OF 

XX?.;x’xx. EXECUTLON TEHrVIINATING. 

-. Cause: While tile epecifiod source was comphtible  with the DRS 

catalog DSNAME, the rates summary status record  indicates that 

the data on the summary tape is from sonle  other  source. 

. User ..._ Response: Either the. sttatus record Dl3 statement (FT08 or  

FT32) must be changed, o r  the DRS catalog DD cards and the 

sourcc! paramet.cr or NAbIl’LIST PERJOD card must be changcd. 

6,4 DATA SETS  REFERENCED 

/ 
The program  refercnces the following data sets (by DDNAMES). 

.... 
. .. .. . FT08F001 

FTO9F001 

F’rlOF001 

LI- 

Description 

Defines rates sumlnary status  data set if 
QSPEC = F or  QSPEC is not specified on 
a period card. If cataloged, only DSXANE 
and DISP pa~amete r s  must be specified; 
otherwise, UNIT and VOL parametcrs lnust 
also be specified 

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 specify DSN = PIOI<AT, DTSP = SHR 

Defines rates  summary data set .  A dumng 
volume serial  number sl~ould be specified. 
Following parameters should  be spccified 
es:]ctly as given: 

-.) 

uxrr = (2400-9, , DEFER) 
DISP = (hlOD, KEEP, KEEP) 
DSN -- P l O I ~ l 3 S U ~ I  (for Pioneer-F) 
DSN = PIOGRSUN (for Pioneer-G) 
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FUNCTION OF MEIVIBEH- G I V E S  A ShORT D E S C R I P T I O N   O F  THE PURPOSE O F  EACH NEPlBER 
.+. 



D-EbiD 
F-FLUX  CHTA 

~ C A Y L S T  
FCATADLF 

. - *  

GRPPROC 
D W A C C A  
D k Y K E J A  
CKPACCB 
DfiiPfiESB 
CQLfiA 
DyLKB 

CCPYPfiAA 

DCPYPhiAB 
DCPYRATd 

D C P Y R ~ A  

FLUXUBGA 
F I N S B K T A  
FLUXDBGB 
F I N S E R T B  
F C A T L S T  



A-END 
U - U T I L I T I E S  

U J C  
UIJOTE 

RBE 
A V E I X  

URATLST 
UPHALST 

UFLXTYL 

URESTORL 

ti LOG I S'I'P 
ULOGIS'I'G 

, .  

ASRTPLTB 
ASXHPLTA 
ASXRPLTB 

U J C  
UNOTE 
UCRBE; 
USAVEDS 

URATLSTA 
URATLSTB 
UPMALSTA 
UPHALSTB 
UFLX'I'PL 
UBCKURPL 
UDRPRELO 
UELiITLSHA 
UEDITRAT 
UIEHMOVE 
ULOGMN?' 
ULSTEUK 
UORBIT 
UORB I 'PB J 

UHATSCNA ' '- 

UHATSCNB 
UHESTORE 
UTPSQPHA 
UTPSQPHB 
UTPSQHTA 
UTPSURTd 

\ 1 

8 

OTHER 
OTHER 
F L I S T  
F L I S T  
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
O T p E R  

F L I S T  
OTflEit :. 
OTHER 
OTHER 
OP'iiER 
OTHER 
OTHER 
OTHER 
OTHER 
OTHER 
OTdER 
OTHER 
.OTHER 
OTHER 
OTHER 
OTtlER 
OTHER 

F L ~ T  

I .  

' B '  ST. SECT RATEPLOT  SETUP 
' A '   S E C T  XRAY J C L  & DATA CD 0 2 i J B 2 0  V 
,,'E3' S E C T  XRAY J C L  & DATA CD 020t12B \I 

JOB CARDS  OF  VARICjUS  TYPES 
CRBE  NOTIFY  STATENENT 
L I S T S   C R B E   L I B R A R Y   H B B 0 D l  F 
OPEN & CLOSE  ALL DATA S E T S  HWQB0l F 
L I S T  F&G RATES TAPE 001B82 v 
L I S T   F & G  PHA  TAPE 0 0 1 0 0 2  v 
L I S T   ' A '   M T E S   T A P E  881002 V 
L I S T   ' A '   P B A   T A P E   0 0 1 d B 2  v 
L I S T   ' B '   R A T E S   T A P E  a 0 1 0 0 2  v 
L I S T  'i3' PHA  TAPE 0010B2 v 
L I S T  FLUX TAPE IdWlld02 v 
S E E  T H E  J C L  COMMENTS I N  LIB.E)01Bb?. E' 
S E E  THE J C L  COMHENTS 1s L I B . H B @ & l d l  E' 
E D I T S  P H A   T A P E S   ( T I M E f i 2 )   B B l H Q 2  v 
E D I T S  RATE  TAPES  (TIMED2)  HBlH02 V 
LOAD HOD. BACKUP U T I L I T Y  11)87885 F 
CLEANS UP L O G I S T I C S  CATA.  @ @ l a 0 2  F 
L I S T S   H E L / P I O  EDR  TAPES  0WlB02  Ei' 
L I S T S   H E L I O S   O R B I T   Y A P E S  0 0 l B 0 2  F 
CLINLZ'3 O R B I T - B   L I S T  PROG. BO1002 F 
SCANS ' A '  IiATE  TP.  OVEHLAPS d Q l H 0 l  V 
SCWl\jS '8' RATE TP. OVERLAPS 081i iBl  'V 

RESTORES L O G I S T I C S  CATALOG a i 4 1 8 0 2  F 
SQUEEZES ' A '   P H A   T A P E S + C A T A . 0 0 2 0 8 8  V 
SQUEEZES 'B' PHA  TAPES+CATA.082WW8 V -. 

SQUEEZES ' A '  RAT  TAPES+CATA.0820W8 V 
S Q U E E Z E S  '€3' RAT TAPES+CATA.O828B8 V 
COMPRESS 'F' LOGISTICS  CATA.@ki? l@a2  V 
COMPRESS ' G '  L O G I S T I C S   C A T A . 0 0 1 8 B 2  V 

, : -  



TAPESCAN 4 - 1  - GSPC TAPE AIALYSIS A AH 03/12/80 12:28:08.2 

VGLDEE TBBLE OF CGWPBHTS FOB 

BECFN 
VS vs ' 

YS 
VS 
VS vs ~ 

BS 
VS 
VS vs. 
os 
VS 
YS vs vs vs 
75 
QS vs vs vs vs vs 
VS vs 
VS 
os 
VS vs vs 
VS 
YS vs vs v s  
BS . c vs vs vs 
VS 
QS 
VS 
vs vs 
I ? -  

I .  



The purpose of t h e  Pioneer F I G  C O m A T E S  list program is to 
prowide a formatted l i s t i n g  of selected rates and times €TO& 
ra-tes t a p e s -  f a p u t  to t h i s  program are  Rate tapes,  JCL,  and 
data cards. 
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1 )  The program requires 200 b y k e s  o f  main storage and ap-  

proximately - 5  m i n u t e s  a f  CPU tirae + - 6  miautes of f / O  to 

process approxiaately 1 0 0  records, W description of the DD 
cards required by the   p rogram,  the purpose of eachl and when 
it is required €0110us= 

P U U O S E  OF DATA SET INPUT/OUTJ?UT , D.EY-XCE TYPE CODE 
Formatted Listing S u t p  lit Prilater A 

COPY FBOIVI SOURCE L I S T I N G  (-) 
T a p e  g a i t  Input 
Cataloq Pointer Input 
Catalog f I n p u t  

Cataloq 2 I n p u t  

Cataloq 3 I n p u t  
caza1og 4 I n p u t  
Abend Dump Output 

Data Cards I n p u t  

T h e  meaning of code is a s  follows: 
A = A l w a y s  

0 = O p t i o n a l  [If rates selected are BO% included i n  this 
unit, it may be duanmied out.)  
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C, Data Cards  

1) The data  cards fol low t h e  l a s t  BD cam3 .in tbe deck setup 
and are read u s i n q  the Namelist cosfvention of Fortran IY. 
There are two t y p e s  of data cards for the prograra: Time 
Card [ w h i c h  d e f i n e s  t h e  start time and  stop tirne; Select 

Card (which d e f i n e s  the fates  to be l i s t e d )  dhe required  
parameters on the t i n e  card are as folA.ons: 

STBXT MOBTH 
START E A Y  

START PEA8 

STABT HODHS 

STBBT E91 IiUTEs 

STABT SECONDS 

END BONTH 

END CAY 

END YEAB 
EBlD HOU3 
EUD BI NU TE 
BND SECOND 

The required pararnete'rs on the select card age as follows: 

QraEND = T or E 
BATES = 'Rate o r  Bates Desired' 

(Rates must appear in quotes) 
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The primary o u t p u t  frortl t h e  COI'SBATES Froqrafn is a formatted 

L i s t i n g  of t h e  r a t e s  selected i n  h e x i d e c i m a l  and decimal 
form, This program should be run for  very shora periods of 
selected t i ~ e s  due  to t h e  large c o n s u a p t i o n  of paper re- 
quired.  
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MAG SEC 

The p u r p o s e  of the Pioneer F6G ftfagne-kic F i e l d  and Sectored 

Bates L i s t  proqram is t o  create a formatted listing of se- 
lected sectored rates merqed with magnetic  field coordi- 
nates ,  I n p u t  to this program is Bates tapes  and a H a g n e t i c  

Field t a p e ,  

3, JCE 

The BAGSEC program i s  c u r r e n t l y  in exeautable  load  k d u f e  

f o r a  on *SYS2 ,LOAI) .LIBs  named S E H G D H A G ,  The  program requires 
- 5  minutes CPW and 5 m i n u t e s  I / ' O  to pzocess a p p r o x i m a t e l y  

10 days' oaorth of data, A description of t h e  DD cards re- 
q u i s e d  by the proqram, the purpose  of each, and when it is 
r e q u i r e d  foilosrs: 

PUJRPOSE OF DATA SET INPUTjQUTPUT 
User Proqram I n p u t  
Def ine  Data x e p u t  
Formatted L i s t i n q  O t f t  p ut 
Maqnetic F i e l d  T a p e  I n p u t  
Pates  Tape Inp Ut 
Cazaloq P o i n t e r  I n p u t  
DBS Cataloqs I .In p ut 
D%S C a t a l o g s  2 I l l p u t  
Dds Cataloqs 3 1 l l p l I t  
DELS Cata loqs  4 x n p  ut 
Abend L i s t i n q  out p u t  
Parameter Cards I n p u t  

DEYXCE 
Disk 

D i s k  

Priase r 
Tape  

Ta pe 
D i s k  

Disk 
D i s k  

D i s k  
D i s k  

Pri.nter 
Beader 

CODE 
A 
A 

A 
A 

A 

A 

A 
A 

A 

A 

A 
A 
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.. . . 

GENERBTION OF 42L TAPES OF P I O ? R  DATA 

. 
1) Change the JCL comment card  to  reflect  the  ?roper  rate,' (This 

has no effect  on the pmgram operation.) 

2) Change  FrPlOFOOl t o  reflect  pmper  tape  inf3rmation: (A) the 

3) Change FTl~FO01 t o  reflect  the  pmper (A) start date  md time of  

.the data t o  be processed; (B) the end date and time of that  data; 

and (C) the   satel l i te   ident i f icat ion (='Ft o r  =tGt)e 

4) Change FTOSFOO1 t o  reflect   the proper rate. (-start i n  eoPumn 2 of 

input l i n e  , ) 

NOTES: 

Only one r a t e  can be run at a tine. 

Only one job can be execu%ing at a tine  since +he input  tape( s) and/or 

output  tape(s) may be the same tapes for both jobs, Using the 

REIEASE function ( t o  release  the  next  job  in a series f r o m  the 

the 

hold queue) can facilitate  submitting  several  jobs at Once and having 

" them r u n  successively, 
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