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ABSTRACT 

This document is a  guide  to be  used  by maintenance  programmers 
working  with the ISEE-3  data  reduction  program EDRSAV, ENCYGEN, 
and  ENCMRG. These programs  receive the data from the ISEE-3 
Cosmic  Ray Studies Experiment  and  convert the data  into 15 
minute  summary  intervals on a  flux  tape  which can be  used  by 
the  analysis  program  FLUXPLOT. This guide  will  help the pro- 
grammers  with  tape  and  data  set  formats, data flow, variable 
names, source  location and  system  integration. These pro- 
grams are an adaptation  of  a  similar  set of programs  used  for 
the  Voyager  Cosmic  Ray  Experiment. 
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SECTION 1 - INTRODUCTION 

The  ISEE-3  spacecraft is in a  halo orbit at the  LaGrange  point 
between  the  Earth  and  the  Sun. This paper is a  programmers 
guide  to  the routines which  process the telemetry  data  from the 
cosmic  ray  experiment  onboard that spacecraft. The data re- 
duction cycle takes the experimental  data  record  (EDR)  through 
the  formation  of the encyclopedia  (ENCY)  tape  which has time 
ordered  15-minute  summary  intervals  of rates and  pulse  height 
analyzed  (PHA)  data. All routines are  under  User-ID  SEICC on 
the  SACC 360 /91 /75  computers.  All  data  sets  are  stored  under 
the  ASM2  archiving  system  of SACC's and  in addition  are  backed 
up on tape  volume  ICBKO1.  Modifications  to  any  source must be 
recorded  with the ISEE  librarian  or  data  technician  and the new 
source  must  be  archived and  backed up on ICBKO1. 

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

This programmers  guide is a  general  collection of documentation 
and tape  formats. A list  of  important  variables  for  ENCYGEN and 
ENCMRG is included  in this document to aid  in  understanding  the 
source  code.  Some  detailed  documentation  for  these programs, 
including flowcharts, is  contained in members  within  the  data 
sets. 
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SECTION 2 - OVERVIEW 

The  overview  of  ISEE-3  data  reduction is charted  in Figure 2-1.  

The location  of the source code is  given  in  Figure 2-2.  The 
central  LOG  which  contains  all  production  information is des- 
cribed  in  Appendix A. The production  begins  when the user 
enters  the EDR tape  name  in the LOG  using  EDRLOG.  EDRSAV  is 
then  used to compress the EDR  tape  onto  the  LIB  tape.  LIBLIST 
can be  used  to  generate  a  formatted  listing  of  the EDR or  LIB 
tape. The EDR  has  a  density  of 1 6 0 0  bytes  per  inch (BPI) and 
is  a  multi-file  tape. The LIB  tape  has  all  of the EDR  files 
merged  onto one file  at  a  density  of 6 2  BPI.  One  EDR  has 
one week  of  data  and one LIB  has one file  for  each  EDR  and  up I/ 
to  seven  files. The EDR  format is described  in  Appendix B. 
EDRSAV  modifies the directory block, EDR  control block, and 
creates  a new EDR  block  in  the  LOG.  ENCYGEN  finds the next 
LIB  file  to  process  from the LOG  and  creates  the  WORK  tape 
which is described  in  Appendix  D.  ENCYGEN  modifies the direc- 
tory block, ENCY-attribute  block,  work  control  block,  encyclo- 
pedia  control block, library  block,  and  creates  a new work 
block. Each  WORK  tape  has  the  data  in  15-minute  volumes  with 
volume 1 starting  January 1, 1977. ENCMRG  merges the WORK 
tapes  onto  the  ENCY  tape.  ENCMRG  modifies  the  directory block, 
ENCY-control  block  and  work  block,  and  creates  a new encyclo- 
pedia  block. The CITENCY  feature  is  only  used by Voyager  and 
not  ISEE. 

LOGLIST  can  be  used  to  list  the  contents  of  the  LOG.  ALTBLK 
can  modify  any  byte  of  the  LOG.  REDOLIB can reset the LOG  to 
process  a  LIB once more.  TLS  can be  used to  remove  EDR  tapes 
from  the  tape  library  system  (TLS)  and  remove  or  reassign  slots 
for  the  WORK  tapes.  ASNENC  can  assign new ENCY  tapes to slots 
that  are  free.  RMVENC  can  free  ENCY  tapes  from  slots  and 
record  the  free  slots  in  the  LOG. 
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Figure  2-1. Data Flow f o r  ISEE-3 Data Reduction 
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This is  a  description  of  the data sets  in Figure 2-1. 

LOG 

EDRLOG 

LOGLIST 
ALTBLK 
REDOLIB 

TLS 
ASNENC 
RLYVENC 
EDRSAV 
LIBLIST 

ENCYGEN 

ENCMRG 
ENCYLIST 

tapes: 

EDR 
LIB 
WORK 
ENCY 

SEICC.LOG.DATA  production  information 

SEICC.EDRLOG.SOURCE  enter  EDR  into  LOG 

SEICC.LOGLIST.SOURCE  formatted  listing  of  LOG 
SEI2C.ALTBLK.SOURCE  alter  any  byte  of  LOG 
SE ICC.  REDOLIB.  SOURCE  reset  LIB  to  be  processed 
again 
SEICC.LOGTSO.SOURCE  remove EDR; WORK; assign  WORK 
SEICC.ASNENC.SOURCE  assign new ENCY  volumes 
SEICC.RMVENC.SOURCE  remove  old  ENCY  volumes 
SEICC.EDRSAVE.SOURCE  save  EDR  onto  LIB  tapes 
SEICC.LIBLIST.SOURCE  formatted  listing  of  EDR 
or  LIB 
SEICC.ENCGEN.ASM;  SEICC.ENCGEN2.ASM convert LIB 
into  WORK;  SEICC.GENERAL.SOURCE 
SEICC .'ENCMRG. SOURCE  merge  WORK  onto  ENCY 
SEICC.ENCYLIST.SOURCE  formatted  listing  of  ENCY 

Experimental data record- 1 week  per  tape 
Compressed  library  tape.  One file-1 week. 
Fifteen  minute  analysis  of 1 LIB file- 3 weeks 
Merged  WORK  tapes e1 year per tape 

Figure 2-2. Overall Source Description and  Data Sets 
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For  more  information on these routines, one can see the data 
set  SEICC.USERGIDE.TEXT  or  the  ISEE-3  User's Guide, or the 
USERGIDE  member  within  the  source code of each  data set. 
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SECTION 3 - PROGRAMMERS  GUIDE TO ENCYGEN 

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

This  document deals with the design  for the Encyclopedia  Data 
Base  Generator  (ENCGEN)  for the GSFC  cosmic  ray  experiment on 
ISEE-C. The  overall  design  of  this  system  is based entirely 
on  the  Encyclopedia  Generator  written  for  the  Voyager-1  and -2 

cosmic  ray  experiments  and  designed  by  Dr.  Nand  La1  of  CSC 
(1977). - 
The purpose  of the ISEE-C  ENCGEN is to  take raw experiment  data 
from  the  Experimenter  Data  Record  (EDR) tapes, pack it, monitor 
it, summarize it, and  put  it  into  an  encyclopedia  format  (see 
Appendix),  in  a  form  easily  accessible by analysis  programs. 
The  major  subsystems  of  ENCGEN  consist  of: 

a READER - reads  science  data  from  EDR  records:  packs 
rates; dispatches  data  into  subcom  blocks 

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

a ANALYZER - establishes  volume and chapter  boundaries: 
fills out volume  and  chapter  headers 

0 OUTPUTTER - outputs  all  data  into  verse  structure. 
Summarizes rates; calculates  spin  periods: 
builds  coincidence  condition  maps. 
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The  four  subsystems  of  ENCGEN  share  data and run  parameters  in 
a  single common data area; the Master  Control  Block. The 
science and housekeeping data itself is processed  in a region 
called  the  subcom  block  area. It is with this region  that  all 
major  functions of the subsystems are performed. 

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

Finally, the  ISEE-C  Encyclopedia  tape  format is defined  in 
the  Appendix. 
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Table 3-1. Voyager ENCGEN Rout ine  Chart (1 of 3) 

V O Y A G E R   E N C Y C L O P E D I A   G E N E R A T O F ;  

I S E E - C  M O D I F I C A T I O N S  - 
zHLEnkow x M-ASUERC -LC--- 1 

G E h E R A T O R .   T k E   R O U T I N E S   A R E   H L f i K E D   F O R   M O D I F I E D  ( a )  AND THE 
' A U J 4 E € R  O F  .LINES-EF _ C O D E   J t O D L F _ I E 3 - € E a R  L S E E 4 R  TiF EXP.l.ANAUGP; 
IS P L A C E D   A T   T H E   E N D  ( X )  I N D I C A T E S  THE R O U T I N E  IS D E L E T E D   F f i C M  ISEE. 

- 
, I  
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Table 3-1. Voyager ENCGEN R o u t i n e  C h a r t  ( 2  of 3 )  
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Table 3-1. Voyager ENCGEN Routine Chart ( 3  of 3) 

I T F R M  Cf L O G  RI OTK 

-)***.**+~***Z**l**12*f.~.tftS~3-rI~)-t)~ly~~tll+************$********* 
DSECTS--- 
--_. CCP- L P I N C I D E N C E - C O N O I T L G N _ H A P  

L L ~ U ~ E N C H . C B S T . E , R _ C O _ h _ l C L B 4 G - C K  
o C 4 0 ~ 0 0 0  C H I N T   C H A P T E R   I N T G C D U C l I O N  

o < 1 5 1 0 0 0  G L C B A L   L I S T   C F   G L O E A L   E C L A T E S   A N D   M A S S  
' INFEC .---EDR .HE ADER-EATR I FS (D~NHDR MACRO ) 

LOCCPT L O G   @ L O C K S  
. r X X X X X X X X M A T T f i I B _ _ . _ C . A T A  MODE-AfT.R.IBU-TES 
' XXXXXXXX S E G E L H N T   S E G M E h T   E L E M E N T  
& 4 L d E G H C R J X . E E R l ~ E . M - T  CATA ECCORD HEADER ( SEGMENT 1 

ST ET S T A T b S   I N P U T  
d E Q 1 u a . m  SU ECCM S U  BCC K BLOCK--.- 
XXXXXXXX T A E L E H O R   D A T A  MODE T A B L E   F R E F A C E S  
~ . 2 O - ) . . o - V E F S E . _ O U T P U I _ V . E R S E ~  
0 ~ t J 0 0 0 0  V O L I N T  V O L U M E  I N T R O W C T   I G N  

-__- 

U T I L I T Y   R O U T 1  hES---- 
. - . . - - -  . .  . . _ .  . . -  . . . _ . -  . .  . . 

4 X X X X X X X  C N V T W E - - - - P A C K - L i   N E - G U L N T S - I N T O  -R+- 
XXXXXXXX D E C L O G  D E C I M A L  T O  LCC C C N V E R S I O N  
X X X X X X X X  D L C U F K -   . r l N P A C K  R * 8  .LINE. CCUhZ-  ____ 
XXXXXXXX D T  N J S  UNPACK  MSEC OF YEAR 
AXSXXXXIC-DT LPK - U b A P A C K - M S E t O E - Y E  AR- 
XXXXXXXX f D S C O T   C C N V E R T   F D S C  TO F L O A T I N G  L INE COUNT 

-- 

-_-- 

--.FLCAT --TUGNS-.FIXEU INIO. FLUUMG-.PQINL-----, 
G E T O A T E   F E T C h   D A T E  

- 
U X X X X X X - G E T F C S C  ~ X T R A C T - - F D C S - F R C H - O A T ~ C O R D  
X X X X X X X X  G E T T  IH T I M E   I N T E R P C L A T I C N   R O U T I N E  

I NVCKE --CAL&-PROCECURF 
I Q T O C F  CONVEGT I f 4  I N T O   R * 8  

- 
XXXXXXXX-LOCOEC-- LOG-  TO  DECIM#L-CChVERSIO- 

M O V E   G E N E R A L   D A T A   M O V E   R O U T I N E  

T l  PCHK 
u c G . - - E N E R A C M E S S A C E - X O L L T J N F  

U-YF=T TT*LF Q f R  

=TRI BUT E. EL0 CKS-=---- 
XXXXXXXX C R   I A T T R  
X U X X X X X .  . C R Z A T T R  - 
XXXXXXXX C R Z A T T R  
U ( M X X X X . C R 6 A I T R  
XXXXXXXX G S J A T T R  . 
X X X X X X Y Y T T R G E ~ A f f i C L f a ~ N F R d T L ~ T T R ~ I F  R 1  n T K +  

YISC--- 
XXXXXXXX DO C B C E N   G E K E R A T E   D A T A   D I S P O S t T I O N   C O N T R O L   B L C C K  
W X X X ~ X U Q ~ O J S L C S L U Q . I L G W T R U ~  
XXXXXXXXXXXXX D D C B   C A T A   D I S P C S I T I O N   C O N T R O L   B L O C K  F O G  OTHERS 
~ X X X X X X X X X X X X X X . - C A ~ A G A P - ~ ~ L O C A ~ F ~ B C O ~ ~ / ~ ~ F T E B . ~ ~ P  

LOFk CLOG C R E A T E   P R O L C G   F O R   L O G   B L O C K  
XXXXXXXX-  P H P M S K  €WEN.I-CET.EUn&U3ND.LLLGblS 
> XXXXXXX R E   C C h T  
axxxxxxxxxxxx-s )cp~  2 
XXXXXXXX S C E D A T  R E A D  CARD 
X X X X X X X X X X X X X .  S K P k D -  R-1 
X ? % X X X X X  ST A T L S  MACRO 
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Table 3-2. ISEE-C ENCGEN R o u t i n e  C h a r t  (1 of 3 )  

I S E E - C  E N C Y C L O P E D I A   G E N E R A T O R  

~CXAfK-- - - - - - - - - - -€NEGEN--IC)ITIAL-IZAlFION--PROGRAK 
E N C G E N   M A I N   C O N T R U   S E C T I C N  O F  E N C Y C L O P E D I A   G E N E G A T O R  

KTtME 
Y OHD 
IheAfin--.-----ANA&&LMRAUUMS 

LOL OPEN L O G   L I B R A R Y  BLOCK 
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Table 3-2. ISEE-C  ENCGEN Rout ine  Chart ( 2  of 3 )  

A#Y ZE M A I N   D R I V E R   F O R   A N A L Y Z E R   F U N C T I O N S  
A N V O l F + L P E L L S W - V O L U Y F A R l f ~  

VCNUCA DETERHI NE  VOLUME  NUMaER 

ANCHPC E s t A e L I  sn CHAPTER BOUNDARIES 
4 N Y  C t H -  B U U A I A - I N T O - V O L U M L H E A i ) E F -  

0 0 0 0 0 m 0 0 0 m 0 0 0 m 0 m 0  A N A H A 1   A N A L C G   V A L U E   L I M I T   C i E C K  

000000000000m0000 ANAhAP  AVERhGZ  ANALOG  VALUES;  ?UT I N  CW I N T  
- . - ~ o . , a a - a - a a ~ a ~ - .  A N C ~ - a N Y E R r - R A U _ A N A L S . G _ . ) : N Z [ 1 P H Y ~ ~ . L . -  

ANCHHO PUT C A T A   I N T O   C H A P T E R   H E A 3 E R  
UlB-Y-.-J D * T  m-" 

CUTPUT M A I N  C R I V E R  f OR O U T P U T   F U N C T I O N S  
~ T D P E N ~ ~ O U . ~ ~ ~ ~ D A I ~ S E T ~  

L uw O P E N  L O G  WGRK B L O C K  
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Table 3-2.  ISEE-C ENCGEN Rou t ine  Char t  ( 3  of 3 )  

D S E C l S  - 
‘W - ‘ Q i W C I C E N C E - C O h i C I I T U Y 4 ~  
C H I  NT CHAPTER I ATROOUCTION 

L # C M C B - N A S T E R  X C N T R O L M C K  

- G L O B a l l . I S T . -  OF- C L O B A l E C U A ’ I E S - A N I 1 - H A S K L  
, m m  0 F I L H O R   F I L E   H E A C E R   R E C C K D  

I NREC EOR H E A C E R   E N T R I E S   ( D F W D R   M A C R O )  
A G O A U O U U ~ =  
mmommMADATA UNPACKED  CATA  AREA 
C E C n D R - - - - - E X P E R X Y E N Z - D ~ - B E t O f i ~ E A D E R  ! qFr.YElrlT I 

ST A T  STATUS I N P U T  
- c l l R c a M + u e c c u .  e~ CCK 

VERSE OUTPUT VEGSES 
- N r l w W ~ W ~ R a B U C - U Q ~  

4FI-L I TY- GOUT I NES- 
F L O A T  TilkNS F I X E D  I N T C  F L O A T I N G  POINT 

I NVOKE  CALL  PROCEDURE 
LTnnP rr-A T N T [ L g t R  

me MOD CALCULATE THE MOO O F  TUG NUMBERS 

4 E Z D A T  E E Z C n - C A Y - €  

u n V F ~ G E N E R B L _ D A ~ A _ ~ ? Q v T n I l t E -  
. MSG GENERAL HE3SAGE ROUTINE 

TXHEOT C C h V E R T   T I M E   I N T O   R * E  MSEC 
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Table 3-3. Routine  Conversion Summary (1 of 4 )  

X S E E  TC V O Y A G E R   C O N V E R S I O N  
---- - 
7hE F O L L O U I h G  I S  A SUMMARY OF THE CHANGES  HADE TO VOYAGER  ENCYCEN 
f C - U A K E - X T 4 O Y P A T  X&€-* I T H - - I  SEE-C-FUZaATSo 

- 

T H E - F C L L C W I N C ; - R O U T t ~ € S ~ ~ U E  MUOXFIE3 
PHGEh F C R  NEW T A P E   A K C   I N D E P   S E T S   F O R  Hc7 A N D   V L E T  
ENCCEh-NU L O N G E ~ - N E E D E 3 - S C b I ' C P Y ~ T ~  
E N I N I T  NO L O N G E R   N E E C E D  T I  WE OUEUE 

THE FCLLOWKNC R C U T I N E S  WERE D E L E T E D  
A A - T ' F A B  - N O ' L O h G E R - A N Y   k P T & - C E C & W R E S S X W  -- - 

A D E C  .I . .- 
D E C L C G  * 

~ ~ E ~ . ~ L ~ ~ I N ~ ~ ~ . I ~ E ~ n E R ~ ~ € ~ ~ € ~ ~ ~ ~ ~  
L A C K  OF MODE A T T R I B U T E S   A N C  DIFFERENCES I N  DATA. 

P D S E G S C  1 

RD ICMCDE 
--RDSA\,TIM. .  
DX SETAeL 

A I- SS E fT-- 
CI S E T S  

SETC 
01 SF ILL 
OISCLCSE--- 
DP I 

@ A S I C  

E N G P F C  

SETUP LACK OF S E P A R A T E   E N G I N   R E C O R D  

PLCEhG 

n a s n  

-CODE= 
. -YALUES---ALL - 0 F ~ N G P R O - R O U U N E S - N Q L N E E S E D B E C A U S F  O F  

r OYXDP-- 

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

THE F C L L O U I H C  RCUT-IN€ M A S  A D 3 E D  
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Table 3-3. Rout ine   Convers ion  Summary ( 3  of 4 )  

~ E - F O L L L I Y I N G B a U T I N E - C ~ € c ~ ~ I C 1 _ I I L E E E B E K t F C  
I N  H E f  4N3 L E T  CATA 

n 1 . s n u .  
LETDEL 
BH ET CEL 
HETDEL 

- ~ ~ F E C L L O Y I ~ - R O U T I N E S . . Y E R L - D E L E T E ~ D U L I O - L A C ~ ~ U T ~ -  
BLCCKS rCHANGE I N   D I S P C S I T I O N  O F  DATA AND  CAANGE I N  CLOCKS. 

A . T  K IE 
T A e L E h D R  

‘-.!&ME 
F D S C D T  

GE’ITIW 
C U A T T R - C R 6 A U R  

C E T F  L S C  

G S 3 A T T R  
-T-EGEN 

DDCEGEN 
-T.AfUS 

R E C C h T  
- c K F n o  

“Z-UZ 
DT UPK 
O O L 8 C S 6  
COCB 

SCEDAT 

- n l T A G A P  
PHCMSK 
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Table 3 - 3 .  Routine  Conversion  Summary (4 of 4) 
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Table 3 - 4 .  READER I n p u t / O u p u t   C h a r t  (1 of 2 )  

I N P U T  T O  I S E E - C   R E A D E R  

V I A  ENCMCB : 
E N S C I D  x * a 0 '  
ENCDAT x 
ENRHTM0 E ' i 3 . 0 '  
E N R A T M l   E ' 6 4 . 0 '  
E N M T M 2   E ' 3 2 . 0 '  
ENRATM3 E ' 1 2 8 . 0 '  
EN'EXPNO F ' 3 3 '  
ENNEXTSW F 
E N E U N I T  F ' - 1 0 '  
ENCSEBR F 
ENMSSEC  D' 1 0 0 0  

S P A C E   C R A F T   I N D E N T I F I E R  
DATA  TO  BE  PROCESSED  INDICATOR 
I G N O R E   F O R   B I T   R A T E  6 4  
RATE ACCUM. TIPIE  I N  S E C .   F O R   B I T   R A T E  1 0 2 4  
RATE ACCUM. T I M E   I N  SEC. F O R   B I T   R A T E   2 0 4 8  
RATE ACCUM. T I M E  I N  S E C ,  FOR B I T   R A T E   5 1 2  
EXPERIMENT NUMBER 

EDR  DATA UNIT NUMBER 
# S C I E N C E   R E C S ,   T O   B E   R E A D  

@ O F  SUBCOM  BLOCK  NEXT  TO  BE  WRITTEN  INTO 

MILLISECONDS  PER  SECOND 

I S E E - C   O U T P U T   F R O M   R E A D E R  
VIA  ISEE-C  SUBCOM: 
SUHSUB H SUBCOM P O S I T I O N   F O R   H E T  
SUVS UB H SUBCOM P O S I T I O N   F O R   V L E T  
SUSTATUS F H E T   S T A T U S  NORD 

S U H E T l G N  H HET-1   GAIN MODE 
S U H I G A I N  1 > 

SULOGAIN 0 
SUHET2GN ki HET-2  GAIN MODE 
SUHETCAL X H E T   C A L   B I T  FROM D I G I T A L  SUBCQM 
SUVLTCAL X V L E T   C A L   S T A R T   B I T  

S U G A P I N D  X DATA  GAP  INDICATOR 

S U T y F L A G  X TIME  QUALITY  FLAG 
S U B I T F L G  X B I T  RATE  FLAG 
SUSUBFLG X WORST  OF  QUALITY  FLAGS OF HET AND VLET  SUBCQMS 
S U D T S T R T  D S T A R T  S / C  T I M E  OF D A T A - P I I L L I S E C   S I N C E   S T A R T  QF Y 

S UVTJETST F V L E T   S T A T U S  WORD T 1  T 2  ENABLE 

SUVCALA X VLET  CAI, ALLOW B I T  

' SUDQAL X DATA  QUALITY  ACCEPTANCE  IJEVEC 

7 7 s  I F  T I M E  I S  NOT  AVAITJABLE, THIS FIETJD CQNTAIN 
T H E   V A L U E   S P E C I F I E D  BY ENTIMPAD I N  ENCMCB. 
E N T I M P A D   W I L L  BE A NON-ZERO  NEGATIVE  NUMBER 

SUSCC F SPACE  CRAFT  CLOCK 
SUDOFLAG 4 F  DATA QUALITY  FLAGS 
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S U O R B I T  
SUOPGSEX 
SUOPGSEY 
SUOPGSEZ 
SUOPGLAG 
SUPREVSU 
SUNEXTSU 
SUHETPHA 
SUVLTPHA 
S U R A T E S  
SUVLTRAT 
S U H S C T R S  
SUVSCTRS 
SUVLETAN 
SUHETPM 
SUVLTPM 
SUHETTH 
SUVLTTH 

SUSPIN 
SUSCNORD 

Table 3 - 4 .  READER I n p u t / O u t p u t   C h a r t  ( 2  of 2 )  

OF 
F 
F 
F 
F 
AI, 4 
A L 4  
3 2 D  
3 2D 
24F 
1 6 F  
F 
F 
H 
H 
H 
H 
H 
OF 
F 
9 6 F  

O R B I T A L   P O S I T I O N  I N  METERS 

O R B I T A L   P O S I T I O N   F L A G  
@ Q F  SUBCOM  BLOCK  THAT  LOGICALLY  PRECEDES THIS 
@ OF  NEXT SUBCOM  BLOCK 
AREA  WHERE  HET  PHA  EVENTS  ARE  STORED 
AREA  WHERE  VLET  PHA  EVENTS  ARE  STORED 
AREA  WHERE  HET  RATE  COUNTS  ARE  STORED 
AREA LJHERE VLET  RATE  COUNTS  ARE  STORED 
HET  SECTORED  RATE S U M  
VLET  SECTORED  RATE SUM 
VLET ANALOG HOUSEKEEPING 
HET  POWER  MONITOR 
V L E T  PONER MQNITOR 
HET  THERMISTOR 
VLET  THERMISTOR 

SPIN I N  M I L L I S E C O N D S  
M F 5 8 , 5 9 , 6 0 , 6 1 , 6 2 , 1 2 2  WORDS 

1 
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Table 3-5. MONITOR Input /Output   Char t  

M O N I T O  

I N P U T :   V I A  ENCIvlCB 
ENNEXTSR 
ENNEXTSW 

V I A  SUBCOM 
S U G A P I N D  
SUSTATUS 
SUFLAG 
SUHSUB 
S U V L E T S T  
SUVLTCAL 
SUVCALA 
SUHETCAL 
SUPREVSU 
SUNEXTSUc 
SURATES 

O U T P U T :   V I A  SUBCOM 
SUFLAG 

SUQFLAG 
SUSFLAG 
SUCALFLG 
SUBFLAG 
SURATES 

SUCHSMC 

SUHETCAL 
S U A U T O l  

R D E S I G N   D O C U M E N T  

@ OF T O P   O F  F I L L E D  SUBCOM  QUEUE 
@ Q F  BOTTOM OF  FITJLED  SUBCOM  QUEUE 

GAP  INDICATOR I N  A DUMMY SUBCOM 
H E T   S T A T U S   S E T  < 0 I F  BAD 
D I S P O S I T I O N   F L A G   S E T  TO 0 
HET  SUBCOM  TO  DEFINE  STATUS  CYCLE 
VLE!? S T A T U S   S E T  
VLET  CAL 

HET  CAL 
SUBCOM @ CHAIN 
SUBCOM @ CHAIN 
RATES WORDS FOR 

VTJET CAI, ENABLE 

< 0 I F  BAD 

TREND  CHECK 

D I S P O S I T I O N   F L A G   S E T  TO -1 I F  TO  IGNORE 
ONE  STATUS  CYCLE  SET TO IG14ORE FOR BAD S T A T U S ,  
CHANCE I N  B I T R A T E  AND DATA  GAP. 
TWO S T A T U S   C Y C L E S   S E T  TO IGNORE  FOR  CHANGE I N  
S T A T U S  
A STATUS  CYCLE I S  TWO SUBCOMS,  EVEN AND QDD 
S E T  Td -1 I F  BAD S T A T U S  
S E T  TO -1 I F  STATUS  CHANGED 
S E T  TO -1 I F  CArJBRATIC>N MODE 
S E T  TO -1 I F  B I T  RATE  CHANGED 
F I R S T   B Y T E   O F  EACH  RATE WORD S E T  TO I N D I C A T E  
TREND  (SEE  ENCYCLOPEDIA  TAPE  FORMAT) 
C A L I B R A T I O N  MODE S E T  AS LONG  AS MODE I S  ON 
NOT  NOMINAL  STATUS  SET  AS LONG AS  NOT  NOMINAL 
STATUS CHANGE S E T  I N  FIRST GOOD STAT'JS CYCLE 

(SEE  ENCYCLOPEDIA  TAPE  FORMAT)  
HET CAL 
H E T l  AUTO  GAIN 

B I T R A T E  CHANGE S E T  I N  F I R S T  GOOD STATUS CYCLE 

SUAUTO2  HET2  AUTO G A I N  
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Table 3-6.  ANALYZER I n p u t / O u t p u t   C h a r t  (1 of 3 )  

A N A L Y Z E R  D E S I G N   D O C U M E N T  

INPUT  TO  Ai IALYZER  VIA ENCMCB 
ENNEXTSN F $ O F  SUBCOM  BLOCK  NEXT TO BE  WRITTEN  INTO 
ENNEXTSR F @ O F  SUBCOM  BLOCK  NEXT  TO  BE  READ 
E N P R U N I T  F ' 6 ' PROG  MESSAGE  LOG UNIT 
ENVOLINT F @ O F  VOLUME INTRODUCTION 
E N C H P I N T  F @ OF CHAPTER  INTRODUCTION  AREA 
ENVOLEN D ' 9 0 0 0 0 8 '  NUMBER OF  MILLISECOND/VOLUME 
ENKEEP F'32' NUMBER OF  SUBCOMS  TO  PRESERVE  BEFORE  NEii DATA 

I N P U T   T O   A N A L Y Z E R  V I A  SUBCOM 
S USTATUS F HET  STATUS WORD 
S U V L E T S T  F V L E T   S T A T U S  WORD T 1  T 2  ENABLE 
SUHETCAL X H E T   C A L   B I T  FROM D I G I T A L  SUBCOM 
SUHCALA X HET  CAL ALLOW B I T  FROM S T A T U S  
SUVLTCAL x V L E T   C A L   S T A R T   B I T  
SUVCALA X VLET CAI, ALLOW B I T  
S U G A P I N D  X DATA  GAP  INDICATOR 
SUDQAL X DATA  QUALITY  ACCEPTANCE  LEVEL 
SUAUTOL X HET-I   AUTO  GAIN  INDICATOR 
SUAUTO2 X H E T - I 1  AUTO G A I N   I N D I C A T O R  
SUCHSMC X CHAPTER  SUBJECT  MATTER  CODE 
S UTQF LAG X TIME  QUALITY  FLAG 
S U B I T F L G  X BIT' RATE FLAG 
S U D T S T R T  D S T A R T   S / C   T I M E   O F   D A T A - M I L L I S E C   S I N C E   S T A R T  OF Y R  
suscc F SPACE  CRAFT  CLOCK 
SUUQFLAG 4 F  DATA  ..QUALITY  FLAGS 
SUFLAG H OVER  ALL  EVALUATION  FLAG 
S U O R B I T  OF O R B I T A L   P O S T I O N  I N  METERS 
SUPREVSU A L 4  '2 OF SUBCOM  BLOCK  THAT  LOGICALLY  PRECEDES T H I S  

BLOCK 
SUNEXTSU A L 4  Ca OF NEXT  SUBCOM  BLOCK 
SUVLETAN H VLET ANALOG HOUSEKEEPING 
SUHETPM H HET  POWER  MONITOR 
SUVLTPM H VLET  POWER  MONITOR 
SUHETTH ki HET  THERMISTOR 
S U V L T T d  H VLET  Tk-lERMISTOR 
SUSPIN F SPIN IN M I L L I S E C O N D S  
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Table 3-6. ANALYZER Input /Output   Char t  ( 2  Of 3) 

OUTPUT FROM ANALYZER V I A  ENCMCB 
ENANDONE X ANALYZER  COMPLETION  CODE 
ENNEXTSR F @ O F  SUBCOM  BLOCK  NEXT TO BE  READ 
ENCHPLOC 1 6 F  8 P A I R S   O F  @ O F   F I R S T  AND LAST  SUBCOMS 

FQR  EACH  OF A MAXIMUM O F  8 CHAPTERS.  

OUTPUT FROM ANALYZER V I A  VOLUME INTRODUCTION 
VQVOVOLN F VOLUME NUMBER 
VOVSTRT 0 C L l 0  S T A R T   T I M E   O F  VOLUME 
VONMCHP H NUMBER O F   C H A P T E R S  I N  VOLUME 
VOCHSMC 8X SUBJECT  MATTER  CODE  FOR  CHAPTERS I N  VOLUME 

OUTPUT FROM ANALYZER V I A   C H A P T E R   I N T R O D U C T I O N  
CHCHCMC X CHAPTER  SUBJECT  MATTER  CODE 
CHVOLN F VOLUME  NUMBER 
CHDTSTRT OCL8 S T A R T I N G  S/C TIME  OF  DATA  INCLUDED 
CHDTEND  0CL8 ENDING S/C TIME  OF  DATA 
CHSTSCC F S T A R T I N G   T I M E ,   S P A C E C R A F T   C L O C K  
C a H E T S T l  F HET COMMAND S T A T U S ,   F I R S T  3 BYTES 
CHHETST2 F HET COMMAND STATUS,SECOND 3 BYTES 
CHVLETC H V L E T   C A L I B R A T I O N :  
CHHETC H H E T   . C A L I B R A T I O N  
CHNMMR H NUMBER OF MINOR FRAMES IN CHAPTER 
CHDQ00 H SUM OF  MINOR  FRAMES  PADDED  (00)  
CHDQ01  H S U M  OF  MINOR  FRAMES WITH BAD DATA Q U A L I T Y  (O1) 
C H D Q l 0  H SUM QF MINOR  FRAMES WITH GOOD  DATA QUALITY ( 1 0 )  
C H D Q l l  i-I SUM OF  MINOR  FRAMES WITH EXCELLENT  QUALITY (11) 
C H T Q 0 0  H SUM O F  MF WITH QUICK LOOK DATA ( 0 0 )  

C H T Q l 0  H S U M  OF MF N I T H   T I M E   Q U A L I T Y   ( 1 0 )  
C H T Q l l  H S U M  O F  MF W I T H   T I M E   Q U A L I T Y  (11) 
CHVLETAN  0CL32  ANALOG  VArJUES,  AVERAGED  FOR  CHAPTER, 
CHHETPM F H E T S  POWER MONITOR, MV 
CHVLETPM F V L E T S  POWER  MONLTOR,MV 
CHHETTH F HETS  THERMISTOR,   DEGREES C 
CHVLETTH F VLETS  THERMISTOR,   DEGREES C 
CHOPGSEX F ORBITAL  POSITION  (GSEX) ,   AVERAGE  FOR  CHAPTER 
CHOPGSEY F O R B I T A L   P O S I T I O N   ( G S E Y )  , AVERAGE  FOR CHAPTER 

,t C H T Q 0 l  H S U M  O F  MF W I T H   T I M E   Q U A L I T Y   ( 0 1 )  
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Table 3 - 6 .  ANALYZER I n p u t / O u t p u t  Chart ( 3  of 3 )  

CHOPGSEZ F O R B I T A L   P O S I T I O N   ( G S E Z ) ,  AVERAGE  FOR  CHAPTER 
C H S P I N P D  F SPIN P E R I O D  (MSEC ( , AVERAGE  FOR CHAPTER 
CHDELSPN F MAXIMUM SPIN DEVIATION  (MSEC)  
CHNOW I L D  H SUM OF MINOR  FRAMES WITH NORMAL SPIN READOUTS 

C H B I T R  H B I T  RATE 
CHinj I L D  H SUM OF MINOR FRAMES WITH 'WILD' SPIN READOUTS 
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Table 3-7.  O U T P U T T E R   I n p u t / O u t p u t   C h a r t  (1 of 3 )  

ENDQAL X 
ENSTARTV F 
ENENDV F 

B.   PHA  PROCESSING 
EN@PMSKH F 
ENePMSKV F 
EN@PMAPH F 
EN@PMAPV F 
E N # P T Y P E  F 
ENMAXPB F 
E N P B S I Z E  F 
ENLPHA F 
EN@PHA - F 
E N l S T P V  F 
E N G P H I S H  F 
E N G P H I S V  F 

ENVOLINT F 
E N C H P I N T  F 

C ,   ADDRESSES 

ENCHPLOC 1 6 F  

D. I / O  
E N P R U N I T  F 
E N S C U N I T  F 
ENCDCB DCB 
E N E N E X I T  F 
E N C J F C B  1 7 6 C  

O U T P U T T E R   D E S I G N   D O C U M E N T  

1. INPUT V I A  ENCMCB - MASTER  CONTROL  BLOCK.  THE  FOLOvJI 
I N T O   S E C T I O N S .  
A. DATA  QUALITY  FLAGS AND RECORD  KEEPING  DATA 

DATA  QUALITY  ACCEPTANCE  LEVEL 
S T A R T  VOLUME # 
LAST VOLUME # PROCESSED 

@ HET  PHA MASK TABLE 

@ HET  PHA MAP TABLE 
@ VLET  PHA MAP TABLE 
# PHA  VERSES 

# PHA  EVENTS  PER  PHA  VERSE 
LENGTH  PHA  SORT  AREA 
@ PHA  SORT  AREA 

@ VLET  PHA MASK TABLE 

# BLOCKS  ALLOC  FOR  PHA  SORT 

NG I S  BROKE1 

- 
D A T A   T Y P E   O F   F I R S T   P H A   V E R S E  
@ DATA  TYPES I N  HET  PHA  HISTORY  VERSE 
@ DATA  TYPES I d  VLET  PHA  HISTORY  VERSE 

@ VOLUME INTRODUCTION 
”@ CHAPTER  INTRODUCTION 
8 P A I R S  (MAX.) O F   F I R S T  AND L A S T  
SUBCOMS PER  CHAPTER 

P’ROG,  MESSAGE  LOG UNIT 
L O G I C A L   U N I T   F O R   S C I E N C E   M E S S A G E S  
OUTPUT  TAPE  LOGICAL UNIT 
J F C B   F O R  OUTPUT E N C Y C L O P E D I A   T A P E  
J F C B  BLOCK FOR  OUTPUT  TAPE UNIT 

E.   OUTPUT  TAPE  TRACKER 
E N B P F E E T  D #BITS P E R   F E E T  
E N I R G A P  D # FEET  PER  INTER-RECORD  GAP 
ENFTMAX D MAXIMUM ANT, OF F E E T  OF USE ON OUTPUT T A P E  
ENFTOUT D CURRENT  AMT,  OF  FEET  USED ON OUTPUT TAPE 

ENLOGDAT F @COMMON BLOCK  LOGDAT 
F ,  LOG I N T E R F A C E  

3-19 



Table 3-7. O U T P U T T E R   I n p u t / O u t p u t   C h a r t  ( 2  of 3)  

G ,   U T I L I T Y  
ENDCONVT 2D  FLOATING  POINT  CONVERSION  AREA 
ENLL F P R I N T  CODE  FOR  L*1  DATA 
E N L 4  F PRINT  CODE  FOR  L*4  DATA 
E N 1 2  F P R I N T  CODE  FOR 1 * 2  DATA 
E N 1 4  F P R I N T  CODE  FOR 1 * 4  DATA 
ENR4 F P R I N T  CODE  FOR  R*4  DATA 
ENR8 F P R I N T  CODE  FOR R*8  DATA 

2 ,  INPUT T O   O U T P U T T E R   V I A   C H A P T E R   I N T R O D U C T I O N  
CHCHSMC X CHAPTER  SUBJECT  MATTER  CODE 

3.  INPUT TO O U T P U T T E R   V I A  VOLUME INTRODUCTION 

4, SUBCOM - BLOCKS  OF 6 4  MINOR  FRAMES  ASSOC, WITH EACH CHAPTER 
SUHSUB H 
SUVSUB H 
SUSTATUS F 
S U H E T l G N  H 
SUHET2GN H 
S U G A P I N D  X 
SUPREVSU F 
SUNEXTSU F 
S U H E T P H A   3 2 D  

S U V L I P H A   3 2 D  

SURATES 24F  

SUVLTRAT 1 6 F  

S U H S C T R S  F 

SUVSCTRS F 

SUSPIN F 
S U B I T F L G  X 
SUSCWORD 9 6 F  

SUBCOM P O S I T I O N   F O R   H E T  

HET  STATUS WORD 
HET-1  GAIN MODE 
HET-2   GAIN MODE 
DATA  GAP  INDICATOR 
8 O F   P R E V I O U S  SUBCOM 
@ > , O F   N E X T  SUBCOM 
AREA  WHERE HET PHA  EVENTS  ARE  STORED MARKED 
FOR  QUALITY 
AREA  WHERE  VLET PHA EVENTS  ARE  STQKED MARKED 
FOR  QUALITY 
AREA  WHERE  HET  RATE  COUNTS  ARE  STORED  MARKED 
FOR  TREND AND QUALITY 
AREA  WHERE  VLET  KATE  COUNTS  ARE  STORED MARKED 
FOK TREND AND QUALITY 
SECTORED  HET RATES,SUIVIMED AND MARKED  FOR 
TREND AND QUALITY 
SECTORED  VLET  RATES,  SUMMED  AND  MARKED FOR 
TREND AND Q U A L I T Y  
SPIN T I M E  I N  M I L L I S E C O N D S  
B I T  RATE  FLAG 
MF 58 ,  5 9 ,  6 0 ,  6 1 ,   6 2 ,  1 2 2  WORDS 

SUBCOM P O S I T I O N   F O R   V L E T  

3-20 



Table 3-7 .  OUTPUTTER I n p u t / O u t p u t  C h a r t  ( 3  of 3 )  

MAJOR  OUTPUT 

1. THE  FOLLOWING  ARE  PLACED ON THE  ENCYCLOPEDIA  TAPE 
A. VOLUME INTRODUCTION 
B.   CHAPTER  INTRODUCTION 
C .   V E R S E S  

ENRTCODE F RETURN  CODE  FROM  SUBROUTINE LOW 
ENNRKBLK 1 6 F  WORK BLOCK,  RETURNED FRQM S U B R O U T I N E  LOd 
ENFTOUT D AMT. OF   FEET  CURRENTLY  USED ON OUTPUT  TAPE 

2. ENCMCB 

3 .  LOGDAT - COMMON THAT INTERFACES WITH LQG AND SUBROUTINE 
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SECTION 4 - PROGRAMMERS  GUIDE TO ENCMRG 

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

- 

This section  includes  the  list  of  variables  used most often, 
along  with  an  explanation  for  each  variable.  The  ENCMRG pro- 
gram is written  almost  exclusively  in  IBM  assembler  and  to 
aid  in debugging, a  commentary  and  prologue  has  been  added 
to  the  source code which is in  SEICC.  ENCMRG.  SOURCE. In 
addition,  there  is  a  member  called  LOOKATME  which gives a 
rough  idea  of  what  each  member  does. There is also  a  member 
called  FLOWCHART  which  is a flow chart of  subroutine  linkages. 

ENCMRG modifies the  LOG  and changes the  status on the ENCY 
blocks.  An  active  status  is '00' and an  inactive  block 
status is '01'. The  WORK  blocks  are not linked  to the ENCY 
blocks  except  indirectly by volume  numbers. The LOGLIST 
program  has  an  option to list  all  ENCY  blocks or just  the 
active  ones. 
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ABBREVIATIONS  AND TERF4INOLOGY 

d 

DCB 
VOL 
I BM 
SER 
Intro 
Block 
Record 
Ency 
LOG 

@ 
# CHAPTER 
@LASTBLK 
ATFETJCY 
ATFVOL 
ATLENCY 
ATLVOL 
ATTRIB 
CASEFLAG 
CHCHPN 
CHINT 
CHNMVER 
CHVOLN 
COPYBEG 
COPYDCB 
COPYEPJD 
COPY INT 
CVOLUME 
DILAST 
DINAXBLK 
DIRECT 
DWORD 
ENB@ENB 

- 

Data  CONTROL  block 
Volume 
International  Business  Machines 
Serial 
Introduction 
Record  of  log 
Record  of  tape 
Encyclopedia 
Data set describing  satellite tapes, 
runs  etc. 
Address 
Number  of  chapters  in  volume 
@ of last  block  in  list 
@ of first  ency  block 
First  volume  for  these  attributes 
@ of  last  ency  block 
Last vol  in  attribute  block 
DSECT  describing IILATTRIB 
Flag  indicating  which  case  to  process 
ID  for  chapter  in  ency  tape 
DSECT for  chapter 
Number of verses  in  chapter 
Volume  number  of  chapter 
Vol  to  begin  copy  with 
DCB of  unit  to  copy  from 
Vol  to  end  copy  with 
@ of vol  intro  to  copy 
Vol  number  returned by copy 
Last  block  allocated 
Number  of  blocks  in  the  log  dataset 
DSECT  describing  directory block 
Area  for  conversion  to  double  precision 
Address  of  this  ency  block 
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ENBBLKCT 
ENBENEXT 
ENBEVOL 
ENBLK 
ENBSER 
ENBSTAT 
ENBSVOL 
ENCFENCY 
ENCLENCY 

ENCMDSN 
ENCMVSER 
ENCNTL 
ENCSERL 
IHADCB 
JFCBDSMI'l 
JFCBVOTAS 
LOACTIVE 
LOATTRIB 
LOBLKLEN 
LODEAD 
LOENBLK 
LOPBEGUN 
LOPCOMP 
LOPXOCESS 
LVOLUME # 
M@ATTRIB 
I4@DIRECT 
M@LENCY 
M@SATID 
M@SATLIT 
TWTLENCY 
PlATTRIE 
MAXBLK 

Number  of  blocks  written 
@ of next ency  block  of  same  attributes 
End  vol  on  this  ency  tape 
DSECT  describing  ency  block 
Serial  number  of  ency  tape  in  ency  block 
Status  of  this  block 
Start  vol of ency  block 
@ of  first  ency  block 
@ of last  ency  block 
Ency  data  set  name 
Ency  vol-ser 
DSECT  describing  NENCNTL 
Last  ency  serial  number 
IBM DCB dsect 
IBM  dataset  name 
IBM  volume  serial 
=0, indicates  active  block 
=2, ID  of  attribute  block 
= 6 4 ,  length  of  a  block 
= ' 0 1 '  indicates  inactive  block 
=16, ID of ency  block 
= ' 4 0 '  indicates  processing  has  begun 
= ' 2 0 '  indicates  processing  has  completed 
= ' 8 0 '  indicates  block  ready to process 
Last  volume  processed 
@ of  attribute  block 
@ of directory  block  in  YUPDCNTL 
@ of  last  ency  block 
@ of  satellite  ID as found  in  parm  field 
@ of  satellite  block 
@ of LAST  ency  block  of  same  attributes 
Area  of  attribute  block 
Maximum  number of blocks  that  may  be 
written on = 5000 
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MDIRECT 

MENBACT 

MENBENB 

MENBLEN 

XENBLK 

MENBLOCK 

IENBNEXT 

MENBPTR 

MENCNTL 

MLENCY 

MLREAD 

MNENBLK 

MNENBPTR 

MNENCDCB 

MOENCDCB 

MOENCINT 

MRECORD 

MRGCNTL 

MRGDAY 

MRGMON 

MRGY R 

MSATLIT 

MUPDCNTL 

MUPDFLAG 

MWKCNTL 

MWORKDCB 

PIWORKINT 

MWRKBLK 

ODQSUM 

OVERLBEG 

OVERLEND 

Area f o r   d i r e c t o r y   b l o c k  

Act ion f l a g  i n  ency  chained  block 

Area   wi th in   cha ined   b lock   conta in ing  
ency  block 

Length of chained  block 

Area c o n t a i n i n g  ency block 

DSECT d e s c r i b i n g  MNENBPTR 

Next block i n  cha in  

First node  of  chained l i s t  of   old  ency 
b locks  

Area f o r  ency c o n t r o l  block 

Area f o r  l a s t  ency  block 

E x t e r n a l  c a l l   f o r   r e a d i n g  log 
Area f o r  new ency block 

Node of new ency  block  chain 

N e w  ency DCB 

Old  ency tape DCB 

@ of v o l  i n t r o  f rom  old  ency  tape 

C u r r e n t  block number 

’ DSECT f o r  merge v a r i a b l e s  

Day of r u n  
Month of run  
Year of  r u n  
Area f o r  s a t e l l i t e  block 

Work a r e a   f o r   u p d a t e  i n  l a s t   b l o c k  

Flag  i n  MUPDCNTL, O=normal 
Area f o r  work con t ro l   b lock  

Work t a p e  DCB 

@ of vo l  i n t r o  from work t a p e  

Area f o r  work block 

Sum o f   d a t a   q u a l i t y   f l a g s  i n  o ld   ency  
t a p e  volume 
V o l  wi th   which   over lap   begins  

V o l  a f t e r  which  overlap  ends 

of   log  
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OVOLUME 
PROCFLAG 
PROCTEMP 
RETURN 
VEBODY 
VECHPN 
VERSE 
VEVOLN 
VODQSUM 

VOLINT 
VOLUME If 
VONMCHP 
VOVOCHPN 
VOVOVOLN 
WDQ s UM 
WKCMDSN 
WRKBLK 
WRKMD  I S P 
WVOLUME 

Old  ency  tape  volume 
Process flag, O=not done 
Save  area  for  work  end  vol 
=1, flat  to  return  chained  block  to  log 
DSECT for  verse  body 
Chapter  number  of  verse 
DSECT  describing  verse  introduction 
Volume  number  of  verse 
Sum of data  quality  flags  in  current 
volume 
DSECT describing  vol  intro 
Volume  being  processed 
Number  of  chapters  in  volume 
=0, identifier  for  vol  intro  record 
Intro  vol  number 
Sum of data quality  flags  in  work  volume 

Work  tape data set  name 
DSECT  describing  MWRKBLK 
Merge  disposition in work  block 
Volume  number  of  work  tape 
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APPENDIX A - A DESCRIPTION OF THE ISEE  LOG 

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

Types of Blocks  and Code Assignment 

Block 
I d e n t i f i e r  

Code 

0 0  

0 1  

02  

0 3  

0 4  

0 5  

0 6  

0 7  

13 
14 
1 5  

16 
1 7  

Descr ip t ion  

Directory Block 

S a t e l l i t e  Block 

Ency-At t r ibu te  Block  

EDR Control  Block 

L i b r a r y  Cont ro l  Block  

Work Cont ro l  Block 

Encyclopedia  Cont ro l  Block 

CITENCY Con t ro l  B l o c k  

EDR Block 

Library  Block 

Work Block 

Encyclopedia  Block 

CITENCY Block 
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MJS LOG - 2 

1 \ 0 0  

Structure of Processing  Disposition  Byte 4 

2 0  
&W 

bLe 
c o  

Type 

0 
1 
2 
3 

Description 

Marked  for  processing 
Processing  has  begun 
Processing was completed 
Spare 

4-7 Processing  completion  code 
= 0 no errors 
= 1 errors  detected 
= 15 serious  error 

Bit 

0 

1 
2 

EO 

Structure of Slot  Allocation  Status  Byte 

ET 

Description 

Slot  allocation  requested 
Slot  allocated lco ii;;]z:moved 
Slot  is  removable 

3-7 Spare 1 
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Byte 

0 
1 
2 
3 
4 

6 

8 
10 
12 
14 

16 
17 

e) ! 2 
30 --: 

32-47 

48-63 

DIRECTORY  BLOCK- 
\ 

Byte  Length  Description 

1- Block  identifier code, = 0 
1 ;  Year of creation 
1 Month of creation 
1 Day of creation 
2 Address  of  previous  block  of 

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

type, = 0 
2 Number  of  blocks  in  data  set 
2  Address of last  block  allocated 
2 Number  of  satellite  entries 
2  Maximum  number of satellite 

entries, = 3 
1 S/C  id. code 
1 ' 3  ' : :  Number  of characters in satellite 
_._ id. 

"' :- - c 1: 
I t - .  ' 

5 , - *  
:, i/ -1 2 --.___ Satellite . id. (alphanumeric) 

-I --2 I , Address  of  Satellite  block  for - i F .' 

16  Same as 16-31 above  for  second 
e this satellite 

I 

satellite 
16  Same as 16-31 above for third 

satellite 
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SATELLITE  BLOCK 

Byte 

0 

1 
2 

3 

4 

6 

8 

10 
12 
14 _c 

16 

18 

Bvte  Lenath 

2 

2 

2 

2 

2 

Description 

Block  identifier code, = 1, 
Year of creation 
Month of creation 
Day  of  creation 
Address  of  previous  block  of 
this type, = 0 
Address  of  next  block of this 
type, = 0 
Address  of  first  Ency-Attribute 
block 
Address of EDR  Control  block 
Address  of  Library  Control  block 
Address of Work  Control  block 
Address oT-Bncyclo-p-edia-Co=?a 

Address of CITENCY  Control  block 
(. ._ b2-o-c k . --- 
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ENCY-ATTRIBUTE  BLOCK 

Byte 

6 

8 

1 0  

11 

1 2  

1 6  

1 8  

2 0  

24  

2 6  

2 8  

3 2  

3 6  

3 8  

4 0  

Byte  Length 

2 

4 

2 

2 

*Not  actively  used at present 

A- 6 

Description 

Block  identifier code, = 2 
Year  of  creation 
Month  of  creation 
Day of creation 
Address  of  previous  block  of 
this type 
Address  of  next  block  of this 
type 
Record  volume  length  in  seconds 
Data  Quality  Acceptance  ON  mask 
Data  Quality  Acceptance OFF mask 
Verse  presence  mask 
Address  of  first  work  block 
Address  of  first  encyclopedia 
block 
4 character ,Xnemonic for this 
encyclopedia 
Address  of  last  work  block 
Unused 
First encyclopedia  volume 
Last  encyclopedia  volume 
Last  encyclopedia  block 
Number  of characters in title* 
Character  title of encyclopedia 



Byte 

6 

8 

10 
12 
14 
1 6  

20  

EDR  CONTROL  BLOCK 

Byte  Length 

Y 
2 i  

J 

- 2 )  

Description 

Block  identifier code, = 3 
Year  of  creation 
Month  of  creation 
Day  of  creation 
Address  of  previous  block  of 
this  type, = 0 
Address  of  next  block  of this 
type, = 0 
Address  of  first  EDR  block 
Address  of  last  EDR  block 
Address  of  EDR  block  last  modified 

First  slot  assigned to EDR's 
Last  slot  assigned  to  EDR's 

A- 7 



Byte 

6 

8 
10 
12 

14 
16 
18 
20 

24 
28 

32 

34 

54 3-1; i 

LIBRARY  CONTROL  BLOCK 

Description Byte  Length 

\ 8 
2 :, 

18 

6 

Block  identifier code, = 4 
Year  of  creation 
Month  of  creation 
Day  of  creation 
Address of 
this type, 
Address of 
type, = 0 

_Address of 
Address  of 
Address  of 
modified 

previous  block  of 
= o  
next block of this 

first  library  block 
last  library  block 
last  library  block 

First  library  volume  serial. 
Last  library  volume  serial 
First  library s lo t '  
Last  library  slot 
Last  library  volume  serial 
written on 
Last  data  set  sequence  number 
on  above ;, ", ", .-. 

(e-' Feet  used on volume  corresp. -7 
''i.,.~._t~,-..,las.~~rary serial,,,abave J 

Maximum  amount  of  tape  to  be 
written (in feet) = 1800  feet 
Model  volume  DSN (17 char) 

I_ 

,,.-.- 
,, 

-x_---- _. 

_ _ i - _ ^ l l _ _ " _ ; L w ~ - ~  

. AAXXXXXX 
&--8-&~h~- .  

Model  volume  serial = 

JPL number 
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WORK CONTROL BLOCK 

Byte 

6 

8 

1 0  

1 2  

1 4  

1 6  

20  

2 4  

3 4 2  

Byte  Length 

2 

2 

2 

2 

2 

4 

4 

1 8  > -  

6 

Description 

Block  identifier code, = 5 
Year of creation 
Month of creation 
Day of creation 
Address of previous  block of 
this type, = 0 
Address of next  block of this 
type, = 0 
Address of 1st block 
Address of last  work  block 
First work  volume  serial 
Last  work  volume  serial 
First work  slot 
Last  work  slot 
Model  volume DSN (17 char) 

Model  volume  serial 

4 8  2 Last  serial  used 
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ENCYCLOPEDIA  CONTROL BL0C;K 

Byte 

6 

8 

10 

1 2  

1 4  

1 6  

2 0  

2 4  

3 0  

3 2  

3 4  

Byte  Length 

2 

2 

2 
'1. 

2 

2 

4 

4 
--._ 1 

6 

'2 
i ,-- 

2 

1 8  

Description 

Block  identifier code, = 6 
Year  of  creation 
Month of creation 
Day of creation 
Address of previous  block of 
this type, = 0 
Address of next  block of this 
type, = 0 
Address of 1st encyclopedia  blpck - 
Address  of  last  encyclopedia 
block 
First encyclopedia  volume  serial 
Last  encyclopedia  volume  serial 
First encyclopedia  slot 
Last  encyclopedia  slot 
Model  volume  name (6 char) 
Last  ENCY  serial  used 
Maximum  number  of  blocks 
Model  volume  DSN (18 char) 
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Byte 

0 

1 

6 

8 

1 0  

1 2  

1 4  

1 6  

2 0  

2 4  

3 0  

3 2  

CITENCY  CONTROL  BLOCK 

Byte  Length  Description 

1 
1 
1 
1 
2 

2 

2 

2 

2 

2 

4 

4 

6 

2 

2 

Block  identifier code, = 7 

Year  of  creation 
Month  of  creation 
Day of creation 
Address  of  previous  block  of 
this type, = 0 
Address  of  next  block  of this 
type, = 0 
Address of first CITENCY block 
Address of last  CITENCY  block 
First  CITENCY  volume  serial 
Last  CITENCY  volume  serial 
First  CITENCY  slot 
Last  CITENCY  slot 
Model  volume  name (6 char) 
Address  of  free  CITENCY  volume 
block 
Maximum  amount of tape  to be 
written  on 



EDR  BLOCK 

Byte 

0 
1 
2 -  

3 
4 

6 

8 "  

Byte  Length 

18. 1 
19 1.. 

20 
24 2 

26 2 

4 ,.:; 

2 .  P 

2 , a '  

2 

2 

' 3  6 1 
37 1 
38 1 
39 1 
40-43 4 
44-47  4 
48-51  4 

C' 

Description 

Block  identifier code, = 13 
Year  of  creation 'd.' 
Month  of  creation ,''.;, 
Day  of  creation ,,/ ' .  

Address  of  previous  block  of 
this type 
Address  of  next  block  of this 
type 

4- 

Volume  serial (JPL number) 
2 characters in JPL number 
Slot  allocation  status 
Year  received 
Month  received 
Day  received 
Slot  number 
Address  of  library  entry 
Number  of  records 
Number  of  errors 
Maxirnum number  of  files 

- _* J ,  

./' 

/,, .\ , ~ ~ .  (.,.-*&-.-,. . ..I 
; . 2 r j  .rocesslng  dispositTon\ 

I ''i ' -. 

L,' 2- 
_I 

*-. 

Year of processing 

i 
Month of processing I 
..,Day of  processing 
Same as 36-39  above 
Same as 36-39  above 
Same as 36-39  above l 



\ 

LIBmRY BLOCK 

c 

h 

. 

Byte --- 

6 

8 

1 6  
2 4 "l.. 

2 6  

28  

30  

3 2  

3 3  

34  

3 5  

36  

3 8  

40-47  

4 8 - 5 5  

5 6 - 6 3  

n 

c 

Byte  Length ---- 

2 

8 ' ( R " 8 )  

8 (R*8) 
'. 2 

~~ 2 
c 

2 

2 

1 
1 

8 -  

8 

8 

Description 

Block  identifier code, = 1 4  

Year  of  creation 
Month  of  creation 
Day  of  creation 
Address  of  previous  block  of 
this type 
Address  of  next  block of tWis 
type 
Start  seconds  since 1 / 1 / 7 7  

End seconds  since 1 / 1 / 7 7  

Lib*rary  tape  volume  serial 
Library  tape  file  sequence 
Address  of  EDR  block 
Number of entries to follow  that 
processing was completed 
Processing  disposition 
Year of processing 
Month  of  processing 
Day  of  processing 
Address of Ency-Attribute  block 
Address of work  block 
Same as 32-39  above 
Same as 32-39  above 
Same as 32-39  above 

*.~, g.-. 

vt-9 c-1q 
'?I 50 

5 I  53 q 2 p- 
y S' Cj 

L\, 3 

('1 
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WORK  BLOCK ----- 

Byte 

\ 6 

Bvte  Lenath 

.. 8 

10 

12 

\ 14 
1 6  

2 0  

25 
26 
2 8  

29 
3 0  

3 2  

62 

1 n 

1 
1 
2 

3 0  

2 

Block  identifier code, = 15 
Year of creation 
Month  of  creation 
Day of creation 
Address  of  previous  block of 
this  type 
Address of next  block of this 
type 
Address of Ency-Attribute  block 
Address  of  work  block  of  same 
Ency-Attribute 
Address of next  work  block  of 
same  attribute 
Number  of  library  blocks 
Start  record  volume  number 
End record  volume  number 

\ Merge  processing  disposition 

Spare 
Address of encyclopedia  block - 

w 4 & J  
CITENCY  processing  disposition 1 

Spare 
Address of CITENCY  block 
List of address  of  library  blocks 
corresponding  to  byte 14 above, 
each  address  takes  2  bytes 
Work  tape  serial  number 

I, , ‘j , ’# 
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ENCYCLOPEDIA  BLOCK 

Byte 

6 

8 

1 0  

1 2  

14 

1 6  

2 0  

2 4  ”’ 

2 6  
I 28 

lrca 

Byte  Length  Description 

2 
/ 

2 

2 

2 

2 

4 
4 

2 

2 

Block  identifier code, = 16 
Year  of  creation 
Month  of  creation 
Day  of  creation 

--. .- s of  previous  block of 
YPe 

zAddress of  next  block  of this 
type 
Address  of  attribute  block 
Address  of  previous  encyclopedia 
block  for  same  Ency-Attribute 
Address  of  next  encyclopedia 
block  for  same  Ency-Attribute 
Current  block  count  for  this 
serial* 
Start  record  volume  number 
End record  volume  number 

lume  serial  of  encyclopedia 
Pe 

-2 ‘-I* .- @ , o f  thi.s_Lncl-k&9ck* 
Status  of  this  block (00 = active 
01 = dead) * 
Slot numbe,r  freed  by  RMVENC 

*Documentation  added 1 1 / 1 0 / 7 8  EWR 
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CITENCY  BLOCK 

Byte 

0 

1 
2 

3 

4 

6 

a 

10 

1 2  

1 6  

2 0  

2 1  

2 2  

2 3  

24  

27  

2 8  

Byte  Length 

1 
1 
1 
1 
2 

2 

2 

2 

4 

4 

1 

1 1  
1 
1 
3 

1 

2 

Description 

Block  identifier code, = 1 7  

Year  of  creation 
Month  of  creation 
Day of creation 
Address  of  previous  block of 
this type 
Address  of  next  block  of this 
type 
Volume  serial of 'raw verse  only' 
encyclopedia 
Volume  serial  of 'all but raw 
rates'  encyclopedia 
Slot of 'raw  verse  only' 
Slot of 'all but raw rates' 
Slot  allocation  status 
Year  sent 
Month  sent 
Day  sent 
Date  acknowledged,  year 

month 
day 

Spare 
Address of work  block 
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APPENDIX  B - A  DESCRIPTION OF THE  EDR  AND  LIB FORMAT 

The  data  tapes are fixed  blocks  with  a  record  length  of 3 5 2 8  

bytes.  Each  physical  record  consists  of  four  logical  records, 
2 2 0  words  each and an  extra  eight  bytes.  Each  EDR  has  a  file 
header  record  of 3 5 2 8  bytes  followed  by  data  records.  Each 
LIB tape  has one multi-file  EDR  merged  into one file so that 
the  EDR  file  headers  appear as records  within  the  file. This 
was done so that the Voyager  ENCYGEN  design  could  be  used  for 
ISEE. 
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e F i l l   f l a g  - 00 = f i l l   d a t a  a t  some p o i n t   i n   l o g i c a l   r e c o r d  

11 = no f i l l   d a t a   i n   l o g i c a l   r e c o r d  $ a 
Q B i t  r a t e  i n d i c a t o r  - 00 = o t h e r  ( 6 4 )  

01 = low b i t  r a t e  ( 1 0 2 4 )  

10 = h i g h   b i t  rate ( 2 0 4 8 )  

11 = o t h e r  ( 5 1 2 )  

8 T i m e  q u a l i t y  - 00 = quick   look ,  no checks on time q u a l i t y ,   c o u l d  
be   o f f   by   f i ve   s econd   ave rage  time u s e d   f o r  
c o r r e c t i o n s .  

01 = f r a c t i o n  smoothed  and  delay  corrected  but  
u n v e r i f i e d  by o t h e r   s t a t i o n s  

10 = smoo thed ,   de l ay   co r rec t ed   and   ve r i f i ed ,  a f t e r  
a d j u s t i n g   t h e   g r o u n d   s t a t i o n  time 

11 = same as  10 but  no ad jus tment   requi red   to   g round 
s t a t i o n  time 

8 Time  c o T r e c t e d   f o r   d e l a y   d u e   t o   l i g h t  time d a t a   q u a l i t y   f l a g s  
( 2  b i t s   per   minor   f rame)   convolu t iona l ly   coded   da ta  = 1 b i t   p a r i t y  
p e r   b i t  o f   da t a  

00 = f i l l   d a t a ,   d a t a   p r e s e n c e   i n d i c a t o r  

Ol,.= p o o r   q u a l i t y ,  s / c  c lock   o r   f r ame   sync   e r ro r s  

10 = good (undecoded,  coded  data  but not decoded, 
or   uncoded  data ,   no s / c  o r   f r ame   sync   e r ro r s )  

11 = exce l len t   (decoded ,   coded   da ta   and   par i ty   checked)  

O r b i t a l   p o s i t i o n  i n  s o l a r   e c l i p t i c   i n e r t i a l   c o o r d i n a t e s   ( m e t e r s )  

- GSEx 

- GSE 
Y 

- GSEz 
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This appendix  consists of a document prepared by Tycho  von 
Rosenvinge,  October 1976, which describes the telemetry  from 
the  spacecraft. The EDR contains a selection of the words 
from  the  telemetry. This document is  useful  for  understanding 
all  of  the data reduction  routines. 
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ISEE-C MEDIUM ENERGY 

COSMIC RAY EXPERIMENT 

TELEMETRY DESCRIPTION 

Tycho  von R o s e n v i n g e  

October 1, 1976  

(REVISED JUNE 15, 1978) 
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ISEE-C TYH DATA  FORMAT 

MINOR F " E  
WORD 

PARAMETER 

7 VLET PHA DATA 

5l 
7 VLET RATES, FLAGS & PHA STATUS BITS 

8 HET RATES 

58 

59 

122 

HET PHA DATA 

ANALOG  SUBCOM $11 

DIGITAL SUBCOM 

ANALOG  SUBCOM 8 2  

ANALOG  SUBCOM 1 -. (BY POSITIONS, _-_._ = STEPS) 

STEP # 
51 VLETS ANALOG HOUSEKEEPING 

5 2  HETS POWER  MONITOR 

53 VLETS POWER MONITOR 

ANALOG  SUBCOM 2 ._.I__________. ~ - 

STEP # 1' 

1 7  HETS THERMISTOR 

19 VLETS  THERMISTOR 

DIGITAL SUBCOM (BY POSITIONS , = STEPS) 

STEP # 
43 

44 
45 

HET SUBCOM BITS 

AND COMMAND STATUS 

46 AS FOLLOWS: 
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STEP # / B i t  7 

4 3   s 5  

44 CD 8 

45 CD 16  

46 CD 24 

43 s5 
44 CD 32 

45 CD 4c 

46 cc 48 

*I 

CD15 

CD23 1 - 1 
! 

s4 j s3 

CD39 j - 
CD31 j - 1 

I 

CD47 1 - 

i 
I 

0 
CAL ! 

C D l  i L S l Z O  

CD9 I I 

CD17 i 
. d  

i 

COMMAND B I T  ASSIGNMENT  FOLLOWS: 

C D 1  - Dummy B i t  (Always 0 i n  Readout). 

CD2 - Suppress  A Term (HET-I). 2 
CD3 - 
CD4 - 
CD5 - 
CD6 - 
CD7 - 

I 1  

B2 

G1 

c4 

G-l 

I 1   I 1  

I 1  
- 

11 11 , B Stopping  Only.  

11 11 I I  

11 1 1  I 1  

- 
I 1  I I  11 , Other  Than B Stopping. 

C D 8  - Delete AS A n a l y s i s  (HET-I). 

CD9 - BSE l1 . 
C D l O  - BSp 

C D l l  - It PEN . 
11 

CD12 - Suppress  A Term (HET-11). 2 
CD13 - 
CD14 - 

11 I I  

B2 

G1 

I 1  

- 
I 1  11 11 , B Stopping  Only. 

CD15 - I I  I t  11 

CD16 - 
CD17 - 

11 

c4 
I 1  11 

- 
11 G I 1  , Other  Than B Stopping. 

C D 1 8  - Delete AS Analys is  

C D 1 9  - I t  BSe 

CD20 - BSp 

I t  

11 

(CONTINUED) 
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COMMAND BIT ASSIGNMENT (CONT'D): 

CD21 - Delete PEN  Analysis  (HET-11). 

CD22 - Power O f f  G4  (HET-I). 

CD23 - 
CD24 - 
CD25 - 
CD26 - 
CD27 - 
CD28 - 
CD29 - 
CD30 - 
CD31 - 
CD32 - 
CD33 - 
CD34 - 
CD35 - 
CD36 -" I t  'I G2 

CD37 - 
CD38 - 
CD39 - 
CD40 - 
CD41 - 
CD42 - 
CD43 - 
CD44 - 
CD45 - 
CD46 - CAL  ENABLE (1 + CAL  ENABLED). 

I t  
I t  G3 I 1  

I 1  I t  G2 I t  

I 1  'I 

G1 

11 B1 . 
11 A2 

11 A1 $ 1  

I' c4 1 1  

I1 If 

c3 
I I  I t  

c2 
11 It c1 I 1  

t t  ' I  G4  (HET-11). 

I 1  . 
I' B2 . I 1  

l 1  . 

I t  

. 

. 

11  
l1 G3 t l  

1 1  

11 G1 t I  

11 It B2 I t  

I t  B1 11 

11 A2 11 

11 A1 I t  

I t  

c4 
I t  

c3 
1 1  I t  c2 t l  

I 1  11 

I 1  t l  

1 1  c1 I 1  

CD47 - HG1 = S5'CD47+CD49'CD47 HG = -+ HIGH GAIN 
CD48 - HG2 = S5'CD48+CD50*CD48 -1 
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The HETS and VLETS power monitors   nominal ly  s i t  a t  +4.0 v o l t s  
when the   exper iment  i s  ON and a t  ground when the   exper iment  is OFF. 
For   def in i t ion   purposes ,   any   va lue  > 2 . 5  v o l t s  = ON; < 2.5 v o l t s  = OFF. 
The ana log  subcom 8 - b i t   r e a d o u t   v a l u e   m u s t   b e   m u l t i p l i e d  by .02 v o l t s  
t o   o b t a i n   t h e   v o l t a g e   l e v e l  a t  t h e   i n p u t   t o   t h e   a n a l o g  subcom conver t e r .  
Hence 5.10  v o l t s  is t h e   c o n v e r t e r   f u l l  scale. 

The t h e r m i s t o r   c o n v e r s i o n   t a b l e   f o r  a l l  t h e r m i s t o r s  i s  as 
fol lows:  

DIGITAL 
READOUT 

17 
2 0  
2 4  
28  
33 
3 9  
46  
53 
62 
7 2  
84  
97 

111 
1 2  6 
142 
1 5 8  
1 7 4  
1 9 0  
2 00 
230 
249 
255 

TEMPI$UTURE 
C 

+7 0 
+65 
+60 
+5 5 
+50 
+4 5 
+4 0 
+35 
+3 0 
$2 5 
+2 0 
+15 
+10 
+ 5  

0 
- 5  
-10 
-15 
-2 0 
-30 
-4 0 
-50 

TEMP., "C 
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VLET DATA 

Data f o r   t h e  VLET sys tem  inc ludes :  
1. P u l s e   h e i g h t   a n a l y s i s   d a t a  (PHA d a t a )  
2 .  Rates d a t a  
3 .  Analog  housekeeping 
4 .  Power monitor   and  temperature   data  

The p o s i t i o n s   i n  a minor  frame  where  these are read   ou t   have   been  
ind ica ted   on   the   p receeding   pages .  We w i l l  now d i s c u s s   e a c h   i n   t u r n  
i n  more d e t a i l .  

The p a t t e r n   o f  PHA and rates d a t a   r e a d o u t s  i s  ind ica t ed   on   t he   nex t  
page. A s i n g l e  PHA even t   co r re sponds   t o  a s i n g l e   p a r t i c l e   e n t e r i n g   o n e  
o f   t he  two VLET t e l e s c o p e s .  The d a t a   f o r  a s i n g l e  PHA e v e n t   c o n s i s t s  
of a D I  pu l se -he igh t  (11 b i t s ) ,  a D I I  pu l se -he igh t  (11 b i t s ) ,   a n  E pu lse-  
h e i g h t  (10 b i t s )   a n d   e v e n t   t a g   b i t s  Po and  P1. The th ree   pu l se -he igh t s  
f o r  a s i n g l e   e v e n t   c a n   b e   r e a d   o u t   i n  2 minor  frames  (words 5 and 6 )  as shown 
on the   next   page .  However t h e  Po and  P1  tags are r e a d   o u t   f o r  two even t s  
a t  a time i n  word 7, frames 3 ,  7 ,  11, . . . as i n d i c a t e d .  T U  
p e e  h e i g h t   d a t a   a n d   t a g   d a t a   f o r  two ?HA even t s  i s  r e a d   o u t   i n   f o u r  

D I I = E = O .  PI t e l l s  whether   the  event  was de tec t ed   i n   Te le scope  1 o r   i n  tele- 
scope 2 ;  t h e  s ta te  of   the  Po b i t   c l a s s i f i e s   t h e   e v e n t  as one  of two 
d i f f e r e n t   e v e n t   t y p e s .  Po a n d   P 1   i n d i c a t e   t h e  set o f   s t o r a g e   r e g i s t e r s   f r o m  
which  readout   occurs   and  need  not   be  zero  for   nul l -events .  

The n u l l   e v e n t  (no p a r t i c l e   d e t e c t e d )  i s  c h a r a c t e r i z e d  by D I =  

The VLET sys tem  conta ins  3 non-sectored rate counters   and 8 s e c t o r e d  
r a t e  coun te r s .  

A t  the  end  of  each”  block  of 6 4  minor  frames  (minor  frames 0-63) the  
conten ts   o f  a l l  16 of   these  ra te  r e g i s t e r s  are t r a n s f e r r e d   f o r   r e a d - o u t  
du r ing   t he   nex t   b lock   o f  6 4  minor  frames. The r e g i s t e r s  are then  immediately 
cleared  and  any  subcommutators are advanced i n   p o s i t i o n .   N o n - s e c t o r e d  
r a t e   coun te r s   t hen   immedia t e ly   r e sume   coun t ing   un t i l   t he   end   o f   t he  new 
block   of  6 4  minor  frames. Each 

ra te  c o u n t e r s   f o r  8 ,  16 o r  32 
complete   spins   depending upon w h e t h e r   t h e   s p a c e c r a f t   b i t - r a t e  i s  2048 IBPS,  
1 0 2 4  IBPS o r  512 IBPS r e s p e c t i v e l y .  T onds . 
Complete  accumulation w i l l  t h e r e f o r e  b e  f i n i s h e d  by the  end  of   the 6 4  minor 
frame  block. 

Each VLET rate reg i s t e r   r ead -ou t   ( s ec to red   and   non- sec to red )   cons i s t s  
of 24 b i t s  r e a d   o u t   i n  word 7.  Every  fourth  readout   of  word 7 con ta ins  
t ag l s t a tus   i n fo rma t ion ,   however ,  

n 
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64 minor  frames  (see  Page 9. I R e g i s t e r  R 1  i s  r e a d   o u t   f i r s t ,  R2 
next and so  on  through R8, t h e n   s e c t o r  ra te  r e g i s t e r  SR1  i s  r e a d   o u t  
followed  by SR2, . . . SR8. 

The ra te  counter  subcommutation  and rate co inc idence   cond i t ions  
are i n d i c a t e d  i n  t h e   t a b l e  on  Pagelo.   For  &level subcommutation, 
the  subcommutator   posi t ion E [ (S2) (Sl) (SO)] o c t a l .  The S2,  S1 and SO b i t s  
are obtained  from  word 7, frames 3 ,  7 and 11 (modulo 16)  r e s p e c t i v e l y  as 
shown on  Page 9 .  

N O T E :  ALL RATES  REGISTERS  (HET & VLET) ACCUMULATE DATA FOR 64 MINOR 
FRAMES AND READ OUT THE RESULTS DURING THE NEXT 64 MINOR FRAMES; 
THUS RATE READOUTS I N  ONE 64 MINOR FRAME BLOCK SHOULD BE ASSOCIATED 
W I T H  THE SUBCOM POSITIONS READ OUT I N  THE PRECEDING 64 MINOR FRAME 
BLOCK. THE HET AND VLET SUBCOMS ARE INDEPENDENT OF EACH OTHER. 

The VLET ana log   housekeeping   ( s tep  51 o n   t h e   s p a c e c r a f t   a n a l o g  
subcom #l) i s  f u r t h e r  subcommed  by 8 in s ide   t he   expe r imen t   u s ing   t he  same 
subcommutator  clock  (S2)S 1) (SO) as u s e d   f o r   t h e  VLET ra te  r e g i s t e r s :  

ANALOG  SUBCOM 
PARAMETER (S2) (SI) (SO) READOUT DESIGNATION 

v* = +12 v 
- 
- + 6 Y  

v2 = Thermis tor  3 
v3 = Thermis tor  4 

v =  v4 - 
- Spare  

5 Spare  v =  -6 V 
v; = -12 v 

0 
0 
0 
0 
1 
1 
1 

>- 1 

The VLETS Power Monitor  (analog subcom #l, s t e p  53) nominally 
s i t s  a t  4.0 v o l t s  when the  experiment  i s  ON and a t  ground when t h e  
experiment i s  OFF. 

The s p a c e c r a f t   a n a l o g  subcom has  a l i nea r   r ange   f rom 0 t o  5.10 V.  
3 

Hence, t h e   f o l l o w i n g   c o n v e r s i o n s  are n e c e s s a r y   t o  relate t h e  subcom readout  
X ' s  w i t h   t h e   a p p r o p r i a t e   v o l t a g e :  

Vo = 0.06XX v o l t s .  

V1 = 0.04xX v o l t s .  

1 

0 

1 
V6 = 0. 4XX6-0.44XX v o l t s .  

V7 = 0.0444XX7-0.0733XX0 v o l t s .  

The the rmis to r   t empera tu re   conve r s ions  are t h e  same as g iven  on  Page 
5. X i s  r e a d   i n   t h e  same 64 minor  frame  block as the   one   in   which  S 
S an8 S are  z e r o ,   e t c .   ( i . e .  , t h i s  is u n l i k e   t h e   r a t e s ) .  2 '  1 0 

The VLETS Power Monitor  (Analog Subcom #l, S t e p  53) nominally s i t s  
a t  4.0 v o l t s  when the   exper iment  is  ON and a t  ground when the   exper iment  
is OFF. See Page 5 f o r   f u r t h e r   d e t a i l s .  
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VLET s t a t u s   r e a d o u t  is as i n d i c a t e d  on Page  9. Svstems 1 and 2 
are both  enabled when t h e i r   s t a t u s   b i t s  are zero .  The PHA e n a b l e / d i s a b l e  

"commands are executed when they  are rece ived .  The i n t e r n a l   s t i m u l u s  is 
no t   t u rned   on ,   however ,   un t i l   t he   beg inn ing   o f   t he   f i r s t  64 minor  frame 
b l o c k   a f t e r   t h e  command i s  rece ived .  It remains on f o r  8x64  minor  frame 
b locks   and   t hen   au tomat i ca l ly   shu t s   i t s e l f   o f f .  It may a l s o   b e  commanded 
o f f .  The i n t e r n a l   s t i m u l u s   s y s t e m  is ON d u r i n g   t h e  8x64  minor  frame  blocks 
which  have  the CAL ON b i t  set t o  1. PHA e v e n t s   f r o m   t h e   i n t e r n a l   s t i m u l u s  
may c o n t i n u e   t o   b e   r e a d   o u t   f o r  as many as e igh t   pu l se -he igh t   even t s  
a f t e r   t h e   s y s t e m   s h u t s   o f f .  The 64 minor   f rame  b lock   fo l lowing   the   tu rn-  
o f f   o f   t h e   i n t e r n a l   s t i m u l u s  w i l l  c o n t a i n  rates accumulated when it  was on,  
even  though  the CAL ON b i t  i s  reset t o   z e r o .  

The VLET PHA c o u n t e r s   a r e   q u i t e   d i f f e r e n t   f r o m   t h o s e   f o r   t h e  HET. 
The c o u n t e r s   f o r  DI and DII s t a r t   c o u n t i n g  from  zero  and  have no overf low 
p r o t e c t i o n .  The E c o u n t e r   s t a r t s   c o u n t i n g   f r o m   z e r o  and f r e e z e s   a t   a l l  
ones   i f   ove r f low i s  d e t e c t e d .  (The HET PHA c o u n t e r s   s t a r t   c o u n t i n g   f r o m  
1 and f r e e z e   a t   z e r o   i f   o v e r f l o w  i s  d e t e c t e d . )  
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B I T  STRUCTURE,  VLET  PHA/RATE  READOUTS 

I WORD 5 I WORD 6 I WORD 7 I 
FWA DATA CT RATE /TAGS ,-a 

Z Z Z Z Z Z Z Z  
2 4  23  22  21  20 1 9  18 17 3 2 1 11 10 9 8 7 11 10 9 8 7 6 5 4 

B B B B B B B B  Z Z Z Y Y Y Y Y  

MSB f------ DI- D I I I  MSB 

Y Y Y Y Y Y X X  
1 1 6 1 5 1 4 1 3 1 2 1 1 1 0  9 8 7 6 5 4 3 2 6 5 4 3 2 1 1 0  9 

B B B B B B B B  X X X X X X X X  

D I I  --, E - LSB I 
Z Z Z Z Z Z Z Z  

8 7 6 5 4 3 2 1 3 2 1 1 1 1 0 9 8  7 1 1 1 0 9  8 7 6 5 4 
B B B B B B B B  Z Z Z Y Y Y Y Y  

1 MSB f- D I  4) 
q- D I I  ,-I LSB I 

Y Y Y Y Y Y X X  A A A A A A A A  X X X X X X X X  
6 5 4 3 2 1 1 0 9  8 7 6 5 6 4 3 \ 2 1  8 7 6 5 4 3 2 1  

1-DII ___tfc___ E - LSB I 

B I T  CONTENTS 

X = E  PHA 
Y = D I I  PHA 
Z = D I P H A  
B = RATE 
A i  = TAGS AND STATUS 

PI 0 = TELESCOPE 1 
1 = TELESCOPE 2 

Po 0 = EVENT  TYPE 0 
1 = EVENT  TYPE 1 

Frame # 
Modulo 16 

r 3  S2 (VLET) 

= { 11 
7 S 1  ( i Z E T )  

SO (VLET) 
1 5  CAL ALLOW 

, - A 2  = CAL ON 
A 3  = TAGS  FOR  PHA  EVENT I N  
A 4  = Po } FRAMES ( 2 , 3 ) ,   ( 6 , 7 ) ,  . . 
A-5 = TELESCOPE 2 PHA ENABLE 

A6 = TELESCOPE 1 PHA ENABLE 

FRAMES 
0 ,  4 ,  8 ,  ... 

FEQdES 
1, 5 ,  9, ... 

FRAMES 
2 ,   6 ,  l o , . . ,  

FRAMES 
3 ,  7, ll,.., 

A7 I - TAGS  FOR PHA EVENT 

A8 - '0 1 . I N  FRAMES (0,1), ( 4 , 5 ) ,  . . . 
VLET ANALOG SUBCOM P O S I T I O N  = (S 2 ) ( S 1 )  (SO) 
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HET DATA 

The TYH High-Energy  Telescope (HET) p r o d u c e s   t h r e e   t y p e s   o f   d i g i t a l  
d a t a  (rate d a t a ,  PHA data   and  command s t a t u s   d a t a ) ,   a n d  3 ana log  parameters. 

Word 8 c o n t a i n s  a l l  the  HET rate d a t a ,   c o n s i s t i n g   o f  16 consecut ive   22-b i t  
rate counter   readouts ,   fo l lowed by 8 a d d i t i o n a l   2 0 - b i t   s e c t o r e d  rate 
c o u n t e r   r e a d o u t s ,   f o r  a t o t a l   o f   5 1 2   b i t s   i n   t h e   6 4   8 - b i t   w o r d s .  The 
f i r s t   b i t   i n   t h e   s e q u e n c e   ( i . e . ,   t h e   f i r s t   b i t   r e a d o u t   i n  time) appears  
i n  minor  frame #O and i s  t h e  MSB (221) of rate coun te r  f l ;  t h i s  i s  
des igna ted  R122.  The s u c c e e d i n g   b i t s  (R121,  R120, Rl19 . . . R1) complete 
the   readout   o f  R 1 ,  fol lowed by R2 (R222,  R221 . . . R21) and so on u n t i l  
a l l  16 ra te  counters   and   the  8 s e c t o r e d  rate coun te r s  (SR1 through SR8) 
have  been  readout .   This   represents   1/16  of  a complete rate d a t a   c y c l e  
and   cor responds   to  a s i n g l e   p o s i t i o n   o f   t h e  rate counter  commutator.  The 
c o m u t a t o r   p o s i t i o n  i s  r ead   ou t  as the  S4, S3,  S2  and S1 b i t s   i n   t h e  
d i g i  
l o g i c a l  ra tes ,  i .e.,  t he   r equ i r ed   co inc idence   an t i co inc idence   cond i t ions  

~~"l-o-f-'"th-e- 'p-re-c-edin-g 64 minor "frame' bl-o-ck. The 
_I_- I_______ i__ __.-. --.-____ 

among va r ious   e l emen t s   o f   each   t e l e scope ,  are shown i n   F i g .   2 t  S-ome rates 
are n o t  commutated a t   a l l  (R3 R4 R 1 1  and  812  for  exampleL-aZd --'.--.-- .. -. ~~ ,'I. _,. "--~.~"~-.,"----.---- --+--.---x. 

a .  r e p r e s e n t   t h e  same . c  qincide .n.c . e . . . . . sand. i t . i ,on ,~regardless , ,~-~f , , -~~~~t~te  of   the  
S-4 b i t s  and the H G i  b i t s   ( h i g h   g a i n / l o w   g a i n )   f o r   e a c h   t e l e s c o p e .  
G r a t e s  may be  commutated  between two % a n t i t i e s   u s i n g   o n l y   t h e  S1 b i t  
(e.g., R 5 ) , % 2 - ~ n L ~ t ~ b i t  (R l ) .  R2 and R10, however,   are  commutati3 
us ing   bo th  H G i  and  the Sly S2 b i t s  as well .  The s i n g l e s  rates from  each 
t e l e scope   e l emen t  are commutated  modulo  16 i n  R 8  and R16 u s i n g  a l l  the  
b i t s  S 1 ,  S 2 ,  S3, S4. 

___"--""-"~~-.--""- 

_,____l__._l.l. --ll..___l-"-..".-~-.. 

._I_ __̂ _-..,."---'.--, ..-.- I "ll̂ l____l_. ~ ~ " -  -. - --- 

PHA ( p u l s e - h e i g h t   a n a l y s i s )   d a t a   f o r   s e l e c t e d   e v e n t s   a p p e a r s  as 
a 4 8 - b i t   s e q u e n c e   s t a r t i n g   i n   t h e  MSB of Word 9 of  even-numbered  frames  and 
ending   wi th   the  LSB of Word 11 of  odd-numbered  frames. The f i r s t  1 2   b i t s  
r e a d   o u t  (T12-T1 i n   F i g .  1) are t a g   b i t s  w h i c h   i d e n t i f y   t h e   e v e n t   t y p e  
(A STopping, B STopping ,   o r   PENetra t ing) ,   the   t e lescope ,   the   sec tor  
o r i e n t a t i o n   o f   t h e   s p a c e c r a f t  a t  the  time o f   t h e   p a r t i c l e   d e t e c t i o n ,   t h e  
pene t r a t ion   r ange  of t h e   p a r t i c l e   t h r o u g h   t h e  C s tack ,   and   o ther   house-  
keeping parameters o f   t h a t   e v e n t .  The remaining 36 b i t s   c o n t a i n   t h r e e  
1 2 - b i t  numbers r ep resen t ing   t he   ampl i tude   o f   t h ree   s e l ec t ed   de t ec to r   s igna l s .  
F i g .  1 i l l u s t r a t e s   t h e   v a r i o u s  PHA a d d r e s s e s   a n d   i d e n t i f i e s   w h i c h   d e t e c t o r  
q u a n t i t y  i s  r ep resen ted   fo r   each   o f   t he  PHA even t   t ypes .  

Command s t a t u s   d a t a  i s  r e a d   o u t   i n   t h e   d i g i t a l  subcom. Eight   sub-  
corn words,  i . e . ,  128  minor  frames, are r e q u i r e d   f o r  a complete   readout  
of  a l l  48 s t a t u s   b i t s .  Each  block  of  64  minor  frames,  however,   contains 
one  readout   of   the  ra te  commuta t ion   pss i t ion   and   the  two ga in  b i t s ,  one 
for   each   te lescope .   See   page   3 .  Command s ta tus   changes  whenever  a command 
i s  rece ived;  i . e . ,  i t  is  not   a l igned   wi th   128   minor   f rame  boundar ies .  

1 

-X. Drawing l a b e l l e d  TYH High  Energy  Telescope, ISEE-C Telemetry  Format,  p .  1 2 .  
+ Drawing l a b e l l e d  ISEY RET Rate Table  3 P.  1 3  
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The HET in t e rna l   s t imu lus ,   however ,  i s  turned  on a t  the   beg inn ing   o f   t he  
f i r s t  64 m i n o r   f r a m e   b l o c k   a f t e r   t h e   i n t e r n a l   s t i m u l u s  command (P88, 
provided CD46=CAL ENABLE b i t  = 1) is  rece ived .  The i n t e r n a l   s t i m u l u s  
sys t em  then   s t ays  on f o r  16x64  minor  frames (1 complete sybcom c y c l e )  
a n d   t h e n   a u t o m a t i c a l l y   s h u t s   i t s e l f   o f f .  The i n t e r n a l   s t i m u l u s  may be 
s h u t   o f f  earlier by r e s e t t i n g   t h e  CAL ENABLE b i t  (CD46) to   ze ro .   No te  
t h a t   t h e  CAL b i t   i n   t h e  HET s t a t u s   d a t a  i s  set during  the  16x64  minor   f rame 
b locks   du r ing   wh ich   t he   i n t e rna l   s t imu lus  is ON. Corresponding ra te  
d a t a   e x t e n d s   i n t o   t h e   f o l l o w i n g  64 minor  frame  block. PHA d a t a  accumu- 
l a t e d   w h i l e   t h e   i n t e r n a l   s t i m u l u s  is on  can  extend as much as 3 event  
r e a d o u t s   a f t e r   t h e  time i t  is  s h u t   o f f   ( i . e . ,  a CAL b i t  = 0 i n  a 64 minor 
f rame  block is n o t  a g u a r a n t e e   t h a t   t h i s   b l o c k   c o n t a i n s  no da ta   f rom 
t h e   i n t e r n a l   s t i m u l u s ) .  

HET n u l l  PHA even t s   cons i s t   o f  a s t r i n g   o f  48 zeros.   The  lowest PHA 
c h a n n e l   v a l u e   f o r  a non-null  HET event  is 1; a pulse-height   readout   of   zero 
f o r  a non-nu l l   even t   imp l i e s   ove r f low  o f   t he   co r re spond ing   coun te r ;  i .e . ,  
t op  of range. The t a g   b i t   f i e l d   c o u l d   b e   t e s t e d   a l o n e  as a test f o r   n u l l  
e v e n t s   s i n c e  it should  be a l l  z e r o s   o n l y   f o r   n u l l   e v e n t s .  
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ISEE-C S e c t o r  Rates (HET + VLET) . 
Nominal s p i n  ra te  = 20 RPM + Spin   Per iod  T = 3 seconds.  One 

complete  readout  of 8 s e c t o r   r a t e   c o u n t e r   c o n t e n t s   t a k e s  64  minor  frames 
o r  32  seconds a t  2048 IBPS. A t  the  end  of a 64  minor  frame  block  the 
con ten t s   o f   t he  8 s e c t o r   r a t e   c o u n t e r s   a r e   t r a n s f e r r e d   f o r   r e a d o u t  
dur ing   the   next   such   b lock;   the   next  r a t e  t o   b e   s e c t o r e d  i s  s e l e c t e d  by 
advanc ing   t he   appropr i a t e  sub-com  by  one s t e p  and c l e a r i n g   t h e  8 coun te r s .  
When the   next   sun-pulse  i s  d e t e c t e d ,  r a t e  a c c u m u l a t i o n   b e g i n s   i n   t h e   f i r s t  
s e c t o r   r a t e   c o u n t e r .   O n e - e i g h t h   o f  a r e v o l u t i o n  l a t e r  t h e  ra te  p u l s e s  
are  s w i t c h e d   f r o m   t h e   f i r s t   s e c t o r   r a t e   c o u n t e r   t o   t h e   s e c o n d   f o r   t h e  
next   one-e ighth   o f  a spin  and s o  on. A t  the   end  of   one  complete   spin 
coun t ing  i s  resumed i n   c o u n t e r   o n e .  The p r o c e s s   s t o p s   a f t e r  n complete 
sp ins ,   where  n i s  b i t - r a t e   d e p e n d e n t :  

IBPS n 

2048 8 
1024 16 
512 32 

To o b t a i n   c o u n t s  p e r  second,   d iv ide   the  number  of events   counted by nxT/8 
seconds.  

The sun-pulse  may b e  de r ived   f rom  e i the r   t he   Panoramic   A t t i t ude  
Sensor  System (PAS) or   f rom  the  Fine Sun Sensor  System (FSS).  The PAS 
and FSS systems are  l o c a t e d   i n   f a c e t ;  6 and 14 r e s p e c t i v e l y ,  180" a p a r t .  
However,  each i s  canted  by 22-1/2"  and  the  sun-pulse  from  the FSS is  
de layed  by 180" s o  t h a t   t h e   s u n - p u l s e  i s  genera ted  when s u n l i g h t  i s  
no rma l ly   i nc iden t  on f a c e t  >5 ( a c t u a l l y   t h e  PAS pu l se  comes 0.35" l a t e r  
t h a n   t h i s )  . The f a c e t s  are  numbered 1 t o  16 accord ing   t o  a r igh t -hand 
r u l e ,   t h e   r o t a t i o n  of t he   spacec ra f t   fo l lows  a r igh t -hand   ru l e   and   t he  
s p i n   a x i s  w i l l  p o i n t   t o   t h e   N o r t h   E c l i p t i c   p o l e  51". The VLETS a r e  
l o c a t e d   i n   f a c e t  8 w i t h   t h e i r  symmetry  axes in   t he   sp in   p l ane   and   ro t a t ed  
from a normal t o   f a c e t  8 by 15"  towards  facet  7 .  The HETS a r e   l o c a t e d  
s u c h   t h a t   t h e i r  symmetry  axes l i e  i n   t h e   s p i n   p l a n e ,   t h e  A-ends  looking 
i n  a d i r e c t i o n   p a r a l l e l   t o  a vec to r   f rom  the   cen te r   o f   t he   spacec ra f t  
t o   t h e   j u n c t i o n   o f   f a c e t s  2 and 3 .  This   l eads   to   the   pa t te rns   on   page  1 6 .  

The VLET s e c t o r   r a t e s   a r e   a c c u m u l a t e d   i n  24 b i t  c o u n t e r s ;  t h e  
HET sec to red  rates a r e   a c c u m u l a t e d   i n  20 b i t  coun te r s .  
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APPENDIX D - A DESCRIPTION OF THE 
WORK  AND  ENCY FORMAT 

The  ISEE-C  library  consists  of  encyclopedias. The encyclopedia 
is  organized  into  volumes.  Each  volume is defined  by  a  fifteen- 
minute  interval  that  starts at an  integral  fifteen-minute  boun- 
dary, i.e., on the hour, fifteen  minutes  after  the hour, thirty 
minutes  after  the hour, and  forty-five  minutes  after the hour. 
The  clock  used  for  the  purpose  of  determining  time is the 
Universal time at the spacecraft.  Each  volume  is  assigned  a 
unique  number  which is the number o~'fifteen-m~niife'"'in~erva1s 
elapsed  before  the  volume  since the start  of  calendar  year 1977. 
A volume  comprise's  of  an  integral  number  of  instrument  subcom 
sequences,  and  therefore  may  contain  experiment data for a  time 
interval  which differs from the time  interval  of  the  volume by 
as much as on&  subcom  sequence. A volume  begins with an  intro- 
duction  which  identifies  the  volume  and  provides  information 
regarding  volume  contents.  Following  the  introduction,  there 
may  be one  or more  chapters. 

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

__,_ -, ,,,. .,,. ", ," ,-,- "I , _" " 
," ... ",. ...( -, . - , . " ,,,,,,,,, ,,,..,,,,, , ,,,,.,....- , 

-#-."".-"-..-"--"--- --e 
l_E1ll 

, 

A number  of  verses follow the chapter  introduction. 

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



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

AW Word Byte  Length - - 

1 

2 

3-4 

I!. 
1 2  

1 3  

1 4  

15 

1 7  

1 0 

1 

2 

3 

2 4 

8 

8 

10 
12 

1 4  

1 4  

16 

18 

20 

20 

22 

24  

26 

28 

30  

32 

3 4  

8 2  

1 

1 

1 
1 

4 

6 

2 
2 

2 

i 

**fi 

2 

2 

2 

10 
2 

‘ 2  

*_”_. 

2 

2 

4 8  

2 

Name 

VOCHPN 

VOVERN 

EPN 

SCID 

VOVOLN 

EPDT 

EPYR 

EPMON 

EPDY 

VCDT 

VCYR 

vcm 
VCDY 

VSTRT 

VSYR 

VSMO 

VSDY 

V SHR 

vsm 

NMCHP 

D e s c r i p t i o n  

Chapter number ( ~ 3 )  

Verse number (50) 

Encyclopedia  Program  Version 

S a t e l l i t e  I d e n t i f i c a t i o n  

Volume  number 

Encyclopedia  Program Date 

(Year - 1900) 

Month  of  year 

Day of  month 

Volume C r e a t i o n  Date 

(Year - 1900) 

Month of  year 

Day of  month 

T i m e  of Volume (S tar t  Time) . $  
i ,,Y 

(Year - 1900) 

Month  of year  

Day of  month 

Hour of  day 

Minute  of  hour 

S p a r e  

Number of  c h a p t e r s   i n   t h e   v o l u m e  I 

of   t he   ana log   pa rame te r s ,   t ha t  
de f ine   accep tab ly   r ange   o f   va r i a -  
t i o n   o f   t h e   p a r a m e t e r s ,  in u n i t s  
of   the   parameter .  

HW 0 - minimum a c c e p t a b l e   v a l u e  
1 - maximum a c c e p t a b l e   v a l u e  

For   parameters   for   which i s  a 
percentage  change i s  a c c e p t a b l e ,  
HW 0 i s  set = 255, and HIJ 1 c o n t a i n s  
a c c e p t a b l e   v a r i a t i o n ,   i n   p a r t s  
2 5 6 .  

Spare 
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Byte  Length Name D e s c r i p t i o n  

8 4  2 (VO) DQSUM Weighted sums o f   d a t a   q u a l i t y   f o r   v o l u m e  

86 2 MFSUM Sum of  minor  frames  for  volume 

88 8 CHSMC S u b j e c t  matter c o d e   f o r   e a c h   o f   t h e   c h a p t e r s  
i n   t h e  volume. One b y t e   f i e l d   i d e n t i f i e s  
each   o f   t he   chap te r s   i n   t he   vo lume   acco rd -  
i n g   t o   t h e   f o l l o w i n g   c o d e :  

80 B i t  0 - O-status   not   nominal  
l - s t a tus   no t   nomina l  

40 1 - O-real d a t a  
l - c a l i b r a t i o n   d a t a  (HET o r  VLET) 

20 2 - O-analog pa rame te r s   w i th in  
t o l e r a n c e  

l -unusual   analog  parameters  

96 1 

3 97-99 3 

10 3 - O-no time gap 
l-time gap in d a t a  

0 8  4 - O-no b i t  r a t e  change 
l - b i t  r a t e  change 

0 4  5 - S p a r e  

0 2  6 - O-same s t a t u s  
2 l-change i n   s t a t u s  

0 1  7 - Spare 

D Q K  Data q u a l i t y   a c c e p t a n c e  level  
( d e t e r m i n e s   q u a l i t y   t h r e s h o l d   f o r  rates 
to   be  summarized)  

Spare 

n . 0  C W T E R  INTRODUCTION n21 

Byte  Length Name  

0 1 CHCHPN 

1 1 CHVERN 

2 1 

3 1 CHCHSMC 

D e s c r i p t i o n  

Chapter Number (21) 

Chapter Verse Number - 0 

Spare 

S u b j e c t  Matter Code 
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Hw Byte 

4 

8 

8 

10 

12 

14 

16  

16 

18 

20 

22 

24 

28 

30 

18 34 

36 
i "--"- 

136 

36 140 

152 
A'' 

Length 4,. 
4 

8 

2 

2 

2 

2 

8 

2 

2 

2 

2 

4 

2 

2 

2 

100 

4 

12 

Name 

CHVOLN 

DTSTRT 

DTYR 

DTHR 

DTSC 

DTMSC 

DTEND 

ENDYR 

ENDHR 

ENDSC 

ENDMSC 

STSCC 

VLETC 

HETC 

NMVER 

CHCN 

VLETST 

CHSTA 

D e s c r i p t i o n  py 
Volume Number 

S t a r t i n g  S/C time of  d a t a   i n c l u d e d  2+ 

Year - 1900 

Hour of  year  

Second  of  hour 

Mi l l i second of se 

Ending S/C time of d a t a  - 

Year - 1900 

Hour of y e a r  

Second of hour 

Mi l l i second of  second 

S t a r t i n g  time, S/C c l o c k  

VLET C a l i b r a t i o n   ( h i g h   o r d e r   b y t e  - CAL a l l o w  

;ET C a l i b r a t i o n  

Number of verses i n   c h a p t e r  X 

(low o r d e r   b y t e  - CAL s tar t  

Chapter   Contents   Table tn th   by te   o f  
t h i s   f i e l d   p o i n t s   t o   t h e  verse con- 
t a i n i n g   n t h   t y p e   o f   d a t a  

VLET s t a t u s  T1:TZ e n a b l e   r i g h t  
j u s t i f i e d  

HET Command S ta tus ,   s ix   2 -by te   words  
1st b y t e  = 0 -5, 2nd b y t e  = s t a t u s  

2 NMMF T o t a l  number  of  minor  frames i n  
c h a p t e r  
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Byte 

154 

156 

158 

160 

162 

164 

166 

168 

170 

172 

176 

180 

184 

188 

19 2 

196 

200 

204 

208 

212  

216 

Length 

2 

2 

2 

2 

2 

2 

2 

2 

2 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

Name 

DQOO 

D Q O l  

D Q l O  

D Q l l  

TQOO 

TQOl 

TQlO 

T Q l l  

VP 12w 

VI? 6V 

VTH3 

VTH4 

VM6V 

vM12v 

HETPM 

VLETPM 

HETTH 

VLETTH 

D e s c r i p t i o n  

Data Qual i ty :  

Zmf padded (00) 

Cmf w i t h   b a d   d a t a   q u a l i t y  (01) 

z m f   w i t h  good d a t a   q u a l i t y  (10) 

C m f   w i t h   e x c e l l e n t   d a t a   q u a l i t y  (11) 

T i m e  Qual i ty :  

Cmf of   qu ick   look   da ta  (00) 

Cmf w i t h  time q u a l i t y  01 

Emf w i t h  time q u a l i t y  10 

Cmf w i t h  time q u a l i t y  11 

Spare 

Analog   Parameters ,   average   for   chapter  

low  order  HW - v a l u e  

h i g h   o r d e r  HW - 
0 - v a l u e   r e a d   o u t   i n   t h i s   c h a p t e r  
1 - v a l u e   i n f e r r e d  
2 - v a l u e   n o t   a v a i l a b l e  

VLET +12 v o l t s ,  mv 

VLET +6 v o l t s ,  mv 

VLET Thermistor  3 ,  O c  

VLET Thermis tor   4 ,  O c  

VLET Spare 1, raw 

VLET Spare 2 ,  raw 

VLET -6 v o l t s ,  mv 

VLET -12 v o l t s ,  mv 

HETS Power Monitor ,  mv 

VLETS Power Monitor ,  mv 

HETS Thermis tor ,  O c  

VLETS Thermistor ,  O c  
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Name Desc r ip t ion   Leng th   (by te s )  '>.: !,"J 

LI., 

PREVERSE+O HCMPS HET Commutator p o s i t i o n   f o r  1 
' t h e   f i r s t  se t  of r a t e  r e a d o u t s  
_ ,  

+1 VCMPS  VLET Commutator p o s i t i o n   f o r   t h e  

+2 G A I N 1  Y HETl  g a i n  mode f o r   t h e   f i r s t  set 

f i r s t  set  of ra te  r e a d o u t s  

of r e a d o u t s  (O=low g a i n ;  1= high  
g a i n )  

+3 GAIN2 '. HET2 g a i n  mode 

+4 AUTO1 HETl  au tomat i c   ga in   swi t ch ing '  ',_ 

(O=yes ; l=no) 
+5 -AUT02 HET2 au tomat i c   ga in   swi t ch ing  

. .  

L J  
1 

+6 NSEQ Number of rate s e q u e n c e s   i n   t h e  
v e r s e   ( i . e . ,   g r o u p s   o f  64  minor 
frames) 

+8 RATE 40 *NSEQ ra te  words i n   t h e   f o r   s e c t o r e d  (4-2: 
i n   T a b l e  A-2. s e c t o r e d  + X ;  , 6. 

2 

nsectored' :  ' .' 
8 W E T  s e c t o r e d  - ' --- 

Data Type 1 - Coincidence-  Condition Map (Length = 300 b y t e s )  'f' 
PREVERSE4-0 c CPf One 16-b i t  word f o r   e a c h  of t h e  f i r s t  

150 rates i n   T a b l e  A-3. Each wor 
i n d i c a t e s   t h e   p r e s e n c e   o f  terms i n  
c o i n c i d e n c e   c o n d i t i o n   a p p l i c a b l e   t o  
t he   co r re spond ing  ra te .  The format 
o f   t h e   e n t r i e s  i s  shown i n   T a b l e  A-4. 

Date Type 2 - Rate Summary 

PREVERSE+O  RSM 4x16 

t o   t h e  ra tes  i n   T a b l e  A-3. The format 
is i n   T a b l e  A-5.  
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Data Type 3 - VLET  PHA H i s t o r y  

PREVERSE+O NUMPHA Number of VLET PHA e v e n t s   i n   t h i s  4 
c h a p t e r  

+4 Spare 

+8 EVPREV One b y t e   f i e l d   f o r   e a c h   o f   t h e  16  1 6  
PHA e v e n t s   t h a t   p r e c e d e d   t h e   f i r s t  
PHA e v e n t   i n   t h i s   c h a p t e r .  Each 
b y t e   c o n t a i n s   t h e   d a t a   t y p e   o f   t h e  
co r re spond ing   even t .   I n   t he   even t  
o f   da t a   d i scon t inu i ty   be tween  previ- 
ious  volume  and  the  current   volume,  
t h e s e   f i e l d s  are padded. 

+24 E V I D  One b y t e   f i e l d   f o r   e a c h   e v e n t   i n   t h i s  
c h a p t e r .   B y t e   c o n t a i n s   d a t a   t y p e   o f  
t he   even t .   (Padded=a l l   b i t s   on ;   Nu l l  
e v e n t ' a l l   b i t s   o f f )  
Record f i l l e d   t o  double-word  boundary. 

Data Type 4 - HET PHA H i s t o r y  

(Same as d a t a   t y p e  3 ,  except  HET) 

Data Types 9 - 2 2 -  

PREVERSE+O ( ','OA'*--> PHARAT Rate summary b l o c k   f o r   t h e   c o r r e -  <$6 

+16 PHAEV Number of   events   cor responding  4 

.-- ,, ~ - - , i f  ' sponding r a t e  

t o   d a t a   t y p e  

Spare +2 0 
.- . 

+24 P M  PHA e v e n t s ;   8 - b y t e   e n t r y   f o r   e a c h  
e v e n t   i n   t h e   f o r m a t   i n   T a b l e  A-6. 

Data Type 23 - S p a c e c r a f t  Words. 

PREVERSE+O S CBL Number of   blocks  of   spacecraf t   words 

+4 Space 

+8 (6 * 64  b y t e s )  * SCBL s p a c e c r a f t   d a t a   w o r d s .  
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TABLE A-1. DATA TYPES 

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

0 Raw R a t e s  

1 Coincidence cond i t ion  map 
2 

3 

4 

I 

10 

11 

12-18  
c 

R a t e  Summary 

VLET  PHA Summary 

HET  PHA Summary 

w 

JHET-I  AST,  High Gaip 

k" HET-I,  Low Gain 

L/ HET-I ,   High Gaip 8 
/ H E T - I ,  BSTE, H i g h  Gain 

V' HET-I  BST,  Low Gain 

d HET-I  PEN, H i g h  Gain 

HET-I  PEN,  Low Gain 

HET-I1  (same as 5-11) ''\ 
I 

1 9  VLET-I, event t y p e  0 
i 

20  VLET-I,  event t y p e  1 

2 1  event t y p e  0 

22  VLET-11, event t y p e  -1 

2 3   S p a c e c r a f t  words 
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Byte 

0 

TABLE A-2.  RATE WORD FORPIAT 

B i t  - D e s c r i p t i o n  

0 F i l l   d a t a   f l a g  (O=no f i l l ;   l = f i l l )  80 

1-2 Worst Data Q u a l t i y   F l a g   f o r   m i n o r  60 

f r a m e s   r e q u i r e d   f o r   t h i s  ra te  

3 

4 

5 

6 

7 

1-3 

Bad s p i n   v a l u e   f l a g   ( s e c t o r e d  10 
rates only)  (O=spin nominal 
l="wild"  spin)  

T rend   check   i nd ica to r s  

f a i l ed   fo rwared   t r end   check  08 
( l = f   a i l )  

f a i l e d  backword  trend  check 04 
( l = f  a i l )  

appl ied   forwared   t rend   check  02 
( l = a p p l i e d )  

appl ied  backword  t rend  check 01 
( l = a p p l i e d )  

Rate Counts 
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TABLE A-3. LOCATION OF RATE SUMPMY BLOCKS I N  
RATE SUMMARY TEXT 

Symbol  D e s c r i p t i o n  

AS 

-__.".,.I- BSP -- _ -  

BSe 

PENH 

PGH 

BS4p 

BS4e 

BS3p 

BS3e 

1 1  

11 

I L  I 

1 1  1 1  C3 C 2  [E,] SB El BS2p 

BS2e 

AS23 

BSZ2 

11- 

PENL , PGL , 
BSZ 

10  

11 

1 2  

13 

14-21  

I 1  

- 
Low Gain, 

I 1  

1 1  

HET-I , 
II El l  E 3  

S, e x c e p t  Low Gain) 
BS3Z2,  BS3,  BS222, 

11 

> 

( s a m e  as 22-42 

43-50 

HET-I1 1 - 2 1 ,   e x c e p t  HET-11) 

S e c t o r e d ,  HET-I, 
High Gain AS 

AS 

BSP 
51  

52-59 

6 0  

61-68 

69 

70-77 

7 8  

79-86 S e c t o r e d ,  HET-I, 
Low Gain A1 [A2] SA [?,I E 3  

AI [A2]  SA [E,] E 3 ,  summed 

B1 [ B 2 1  SB  [E1] E2 
B1 [ B 2 ]  SB [?,I G2, summed 

ASZ3 

ASZ3 

BSZ2 

BSZ2 

8 7  

' 88-95 

9 6  



Symbol 

97-150 

15 1 

152 

153 

154 

155 

15 6 

157-162 

163-170 

171  

172-179 

180 

181-188 

189 

190-197 

198 

193 

200 

201 

202 

203 

204 

205 

206 

207 

208 

209 

210 

S e c t o r e d ,  HET-11, (same as 43-96, except  HET 11) 

VLET-I DI DII F 
DCl-DZ2 

DI DII =2 

E2 

DII 
- 

VLET-I1 (same as 151-155, except  VLET-11) 

Sec tored ,  VLET-I DI DII F C1 
DI DII 2 Zl, summed 

- 
DI DII - 
DI DII  F ,  summed 

Sec tored ,  VLET-I1 Dl Dll F Zl 
Dl Dll F xl, summed 

D1l 
- 

Ill Dll F, summed 

HET-I,  High Gain A1 
I t  I t  

A2 

c2 

c3 

c4 

B2 

B1 

SA1 

SA2 
SB 

ti 1 

DZ 1 1z2 

CZ1-DC2 LZ#2 

DZ2 1z3 

DZLEL LZ2E1 

DZlE2 LZ2E2 

D 1 

DX1 

D 

D 

A 1  

A2 

c1 
c2  

c 3  

c 4  

B2 

B1 

5a1 

5a2 

SB 

GL 
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Description 

211-222 HET-I, Low Gain  (same  as 199-210  except Low Gain) 

223-246 HET-11, (same  as 199-222 except  HET-I10 

247 VLET-I DI 

2 4 8  

249 

250  

I 1  

DII 
I 1  E 

F 11  

251-254 VLET-I1 (same  as 247-250 except  VLET-11) 

Symbol 

DI 

DII 

E 
F 

Although A 2 ,  B 2 ¶  ClY and C4 are everywhere  deletable,  the G1 1 is  only 
deletable  in BSP. The G is only deletable in  sectored rates and AS 1 1' 

[ ] = deletable term 
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i 

Bit - 

6 

HET - 

B2 

7 B1 

8 SA 

9 SB 

1 10 G ~ Other  than  B  stopping,  CD7,  and  sectored 

11 

1 2  

13 

14 
t 

G2 

G3 
I 

G 1 B stopping  only,  CD4,  unsectored 

0 

15 0 

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

Whether coincidencelanti-coincidence is  determined  by  rate  definitions. 

Bit 15 is  set  if  the  data  type  is  disabled. 
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Byte 

0-3 

4-7 

8-11 

12-15 

TABLE  A-5.  RATE SUMMARY BLOCK FORMAT 

Description 

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

Time  in  seconds  over  which  the  counts  above 
were  accumulated. . , .. , , ". ,. .I ____ll*...i .*, .-i k 

.. . ... "I . ~~~ ~~ ... .... . . . -  ~ 

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

Time  in  seconds  over  which  the  counts  in 
the  preceding  word  were  accumulated. 
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-1 

d- 
u, 
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TABLE A-6. PHA EVENT FORMAT 

8 

Byte 

0- 1 

2-3 

4-5 

B i t  

0-1 

- 

2-3 

4-15 

0-3 

4-15 

0-3 

D e s c r i p t i o n  

Worst Data Q u a l i t y   F l a g   f o r  
minor   f r ames   r equ i r ed   fo r  
t h i s  PHA e v e n t .  

PHA 1 Readout 

0 

4-15. PHA 2 Readout 

6-7 0-3 0 
c I 

4-15 PHA 3 Readout j 
I 

.--- 

a 
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